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PEEFACE 

TO 

THE THIED EDITION. 


The rapid exhaustion of the second edition of this work has pre- 
vented me from making as many improvements in the present 
edition as I could have desired. At the same time I have tried, 
as far as the short time at my disposal would allow, to amend 
the imperfections of former editions, as well as to bring the work 
up to date and render it more useful by the ii^oduction of new 
matter. 

The treatment of one of the most important portions of Phar- 
macology, viz. the Connection between Chemical Constitution 
and Physiological Action, is still very meagre, because I find that 
the size of this work would be too much increased were I to treat 
the subject fully, and I am therefore preparing a small text-book 
upon it. 

The struggle for existence between microbes and the living 
organism, which in the first edition was only illustrated by a 
single diagram of a bacillus and amoeba, is now fully illustrated 
by woodcuts copied from Metschnikoffs paper. The views of 
Hughlings Jackson on the nervous system have been illustrated 
by a diagram which, when covered with successive layers of thin 
and semi-transparent paper, exhibits the effect of aneesthetics 
and narcotics in successively abolishing various faculties. The 
recent work of Kuhne and Politzer on the mode of action of 
ctirare has been noticed, and the pathology of tremor discussed. 
The section on the action of drugs upon the eye has been care- 
fully revised. The section on antipyretics has been rendered 
somewhat fuller, and some diagrams illustrating the pathology 
of fever and the mode W action of antipyretics have been intro- 
duced ; but it is very difficult in the present state of our know- 
ledge to deal satisfactorily with this subject. Paragraphs on the 
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treatment of cough and on the pathology and treatment of 
asthma have been introduced. The researches of Adami on 
diuretics have been noticed, but they have not necessitated any 
essential change in the text, as the communication between the 
portal vein of the kidney and the renal artery had been already 
allowed for in describing Nussbaum’s researches in the first 
edition. The views expressed in the first edition regarding the 
mode of action of caffeine have been confirmed and extended by 
the observations of Schroeder and Munk. The researches of 
Jendrassik on the diuretic action of calomel and the explanation 
advanced by Locke have been noticed. 

The arrangement of the Vegetable Materia Medica has been 
almost entirely remodelled on Hooker’s plan, and a short intro- 
duction has been added to it, in which I have tried to show the 
use of botanical arrangement, as well as to protest against the 
abuse of it in the examination of students in Materia Medica. 

By the use of small type for matters which are of practically 
little interest to general students, and yet are occasionally wanted 
for reference, a certain amount of space has been gained, at the 
same time that the general student is enabled at a glance to 
distinguish the parts which are of little or no interest to him. 
Notwithstanding my efforts to condense it, the present edition 
contains about 120 pages more than the second, but by using 
thinner paper the bulk of the volume has been little, if at all, 
increased. 

The General Index has been carefully revised. The Index of 
Diseases and Eemedies has been revised to a certain extent, but 
it stiU remains a mere skeleton of what it ought to be. It is 
little more than a list of drugs which have been recommended 
by somebody or other at some time or other in the treatment of 
certain diseases. In a few instances the conditions supposed to 
indicate the use of one drug in preference to another have been 
given, but I have not yet been able to sift the statements which 
have been made regarding the different drugs. The only use of 
the Index at present is simply to remind the practitioner who is 
treating a disease of the names of drugs which have been proposed 
as remedies for it. Thus, under the head of Hydrophobia 1 have 
mentioned a number of remedies which have been used or pro- 
posed, because those who may have to treat a case of this disease 
may wish to try some remedy, although my own experience leads 
me to think that almost all well-marked cases will have a filial 
issue whatever the drugs employed may be. 
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The idea of a Therapeutic Index was taken from that in 
Einger's ‘ Therapeutics/ and I wished to make one still more full 
and complete by comparing his index with those of Bartholow and 
H. C. Wood, with Waring’s * Therapeutics,’ and with the wonder- 
ful ‘ Medical Digest ’ of Dr. Neale. After I had begun to do this, 
I found that a similar idea had occurred to Dr. S. 0. L. Potter, 
who had already published an index of ‘ Comparative Thera- 
peutics,’ in which he gave a list of remedies taken from the works 
of Aitken, Bartholow, Niemeyer, Phillips, Piffard, Einger, Still6, 
Tanner, Trousseau, H. C. Wood, Waring, and some others. 
After finding that Dr. Potter had already compared together 
more works than I expected to do, I used his list, along with 
Naphey’s ‘Medical Therapeutics’ and Neale’s ‘Medical Digest,’ 
in preparing my Index. I was unable, however, even with the 
aid of these works, to make the Index anything more than a 
mere list of names, excepting in a few instances. So imperfect 
was it, indeed, that up to the last moment I intended to cancel 
it, and would have done so had not a case occurred in my own 
practice which showed me that even a mere list of drugs may 
sometimes be desirable. I was not unmindful of the old adage 
that ‘ Fools and children should not see half-done things,’ but I 
felt confident that the majority of my readers would not belong 
to either of these classes, and so I allowed the Index to remain. 
My intention to cancel it, however, led me to omit an acknow- 
ledgment of my indebtedness to Dr. Potter, and I have pleasure 
in acknowledging it now. 

My use of Dr. Potter’s book has led me to include in the 
Therapeutic Index one remedy which the homoeopaths claim as 
theirs. His book contains a list of remedies taken from homoeo- 
pathic works as well as from those I have already named. The 
two classes of remedies are kept apart in different columns ; but 
I find that, in one instance at least, the amanuensis whom I 
employed to copy out a number of the drugs from Dr. Potter’s 
book has made a mistake in the column, and has taken ‘ Apis ’ as 
a remedy for tonsillitis from the Homoeopathic column. To the 
best of my knowledge this is the only remedy I have taken from 
a homoeopathic source. If any other remedies claimed as 
* homoeopathic ’ have been introduced, they have, I think, been 
copied from the works of one or other of the authors already 
mentioned, and in Dr. Phillips’s work there are some remedies 
mentioned without references. But as I intended up to the last 
moment to cancel the whole list, my revision of it was hasty and 
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imperfect; and as I omitted to expurgate 'Apis,’ I may also 
possibly have overlooked other remedies. If any such omission 
has occurred I am sincerely sorry, and I can assure th^ homoeo- 
paths that it is perfectly unintentional. 

Perhaps it may be well to take this opportunity of saying a 
few words in regard to homoeopathic remedies and homoeopathy 
generally. 

The mere fact that a drug in small doses will cure a disease 
exhibiting symptoms similar to those produced by a large dose 
of the drug does not constitute it a homoeopathic medicine, for 
this rule was known to Hippocrates, and the rule similia simi- 
UbuB curantur was recognised by him as true in some instances. 
But Hippocrates was not a homoeopath, and he recognised the 
fact that, while this rule was sometimes true, it was not invari- 
ably so. 

It seems to me that, in founding the system of homoeopathy, 
Hahnemann has proceeded with his facts as he did with his medi- 
cines — diluting his active drugs with inert matter, and diluting 
his facts with much nonsense. 

In what I am about to say, I may be to some extent open to 
correction, for I cannot claim to know his doctrines so thoroughly 
as those who believe in and follow him. So far, however, as I 
know his doctrines, it seems to me that they consist in raising 
the rule similia similibus curantur to the rank of a regular law ; 
in claiming a curative power for infinitesimal doses, and in be- 
lieving that the diminution in the dose of the drug was made up 
for by the potency conferred upon it through prolonged tritura- 
tion. It is no doubt true that in some instances the power of a 
drug may be increased by trituration, inasmuch as fine subdivi- 
sion either makes it more easily absorbed or alters its chemical 
composition, as in the case of mercurial compounds, where the 
prolonged exposure to the air and friction involved in the tri- 
turation may greatly increase the power of the drug by oxidising 
it, and changing it from a mercurous to a mercuric salt. But 
in both cases the increased activity conferred upon the drug is 
strictly Hmited, although it may be great in the case of the salts 
of mercury. To suppose it to be exerted ad infinitum is sheer 
nonsense, and the absurdity of infinitesimal doses has been so^ 
often demonstrated that it is useless to say more about it. 

I think one is justified in describing Hahnemann’s experiment 
with cinchona bark as the foundation-stone of his doctrine of 
homoeopathy; for Dr. Nankivell, in his Presidential Address to 
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the British Homceopathic Congress at Norwich, says, with regard 
to the action of quinine in ague, that * it was this very instance 
of successful empirical treatment, of specific medicinal action, 
that led Hahnemann first to investigate the actions of drugs on 
the healthy human frame, and thus to lay the foundation of the 
most complete and lucid system of scientific therapeutics that 
the world has yet seen.’ But I have shown in the body of this 
work (p. 52) that, although Hahnemann’s observations were in 
all probability perfectly correct, the conclusions he drew from 
them were utterly erroneous. 

But there is another side to the question which I think it is 
only fair to consider also. While Hahnemann’s theory was 
certainly bad, there can, I think, be little doubt that he, like 
Paracelsus and Priessnitz, has done good service to medical 
practice. Paracelsus gathered information from shepherds, wise 
women, and quacks of all sorts, and thereby obtained a know- 
ledge of popular remedies, not generally employed by the profes- 
sion, but which were nevertheless useful. 

Priessnitz did not invent the use of cold water as a remedy, 
for it was known nearly eighteen hundred years before his time. 
Musa saved the life of Augustus by the cold bath, but, not 
knowing exactly how and when to employ it, he killed the nephew 
of the Emperor by it, and such failures brought the treatment 
by water into discredit. Priessnitz revived it, and now in the 
use of cold sponging, wet packs, baths and douches we have a 
powerful means of treating fever and curing disease. 

Hahnemann also did good, and the system which he founded 
has done great service by teaching us the curative power of 
unaided Nature, the use of diet and regimen in treating disease, 
and the more than inutility, the actual hurtfulness, of powerful 
drugs in many instances. The physician is bound to do the 
very utmost he can for his patient, and his very anxiety has 
frequently led him to do harm. He has been afraid to leave the 
cure of disease to Nature, and by the administration of powerful 
drugs has frequently injured instead of benefited his patient. 
The use of in^itesimal doses which could not affect the body 
of the patient one way or the other, but kept the mind of both 
patient and physician easy, and allowed the vis medicatrix nature 
free scope, has helped us to a more perfect knowledge of the 
natural course of disease. The use of infinitesimal doses has also 
led to much care being bestowed by those who use them upon 
diet and regimen. When a physician administered a large dose 
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of tartar emetic or of salts and senna, he knew that his remedies 
would produce vomiting or purgation respectively with consider- 
able certainty, whatever the diet or regimen of the patient might 
be ; but the case was quite different with infinitesimal doses. If 
a patient was being treated with carho vegetahiliB in the thirtieth 
dilution, the utmost care was necessary in regard to his diet, for 
if he happened to eat a single piece of burned toast at breakfast, 
he would consume at the one meal as much vegetable charcoal 
as would, when properly diluted, have served him for medicine 
during the remainder of his natural life. 

Moreover, the homoeopathic practice of giving only one drug 
has tended greatly to diminish the practice of polypharmacy, and 
the tinctures, powders, and globules they employ show us a good 
example in regard to the administration of remedies in an agree- 
able form. But, although this mode of practice may be employed 
by homoeopaths, it is not homoeopathic. We are not homoeopaths 
because we use a single drug at a time and give half an ounce of 
infusion of digitalis to a patient suffering from heart-disease 
without thinking it necessary to mix it with broom, squill, or 
spirit of nitrous ether. Nor are we homoeopaths because we use 
l-50th of a grain of digitalin instead of the infusion of digitalis. 
Nor are we homoeopaths even if we get a manufacturing chemist 
to make up the digitalin into a globule with a quarter of a grain 
of sugar of milk instead of with five grains of extract of liquorice. 
Nor do we become homoeopaths merely because we may employ 
a small dose instead of a large one, and begin with ten drops of 
the infusion of digitalis instead of half an ounce. 

It is not the use of a single drug at a time, of a small dose, 
of a globule, nor even, as we have already seen, of a drug which 
may produce symptoms similar to those of the disease, that con- 
stitutes homoeopathy. The essence of homoeopathy, as es- 
tablished by Hahnemann, lies in the infinitesimal dose and the 
universal application of the rule similia similibuB curantur. But 
the infinitesimal doses are so absurd that I believe they have 
been discarded by many homoeopaths. To such men all that 
remains of homoeopathy is the universality of the rule similia 
similibus curantur, and the only difference between them and 
rational practitioners lies in the fact that the latter regard the 
rule as only of partial application. At first sight this difference 
may seem to be only slight, but it is not so in reality ; for while 
the rational practitioner, refusing to be bound by any Apathy,' 
whether it be allopathy, antipathy, or homoeopathy, seeks to 
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trace eacli symptom back to the pathological change which caused 
it, and, by a knowledge of the action of drugs on each tissue and 
organ of the body, to counteract these pathological changes, the 
homoeopath professes to be in possession of a rule which will 
enable him to select the proper remedy in each case by a consi- 
deration of the symptoms, without reference to the pathological 
condition. He may thu^ dispense with anatomy, physiology, 
pathology, and pharmacology. All that is necessary is a list of 
morbid symptoms on the one hand, and a list of the symptoms 
produced in healthy men by various drugs on the other. 

It is the falsity of the claim which homoeopathy makes to 
be in possession, if not of the universal panacea, at least of the 
only true rule of practice, that makes homoeopathy a system of 
quackery ; yet this arrogant claim constitutes the essence of the 
system, and the man who, leaving Hahnemann and going back 
to Hippocrates, regards the rule similia aimililms curantur as 
only of partial and not of universal application, has no longer 
any right to call himself a homoeopath. 

Yet we hear some leading homoeopaths say, ‘We do not 
claim any exclusiveness for our method,’ ^ and then complain that 
they are excommunicated by the medical profession. If they 
have renounced the errors of Hahnemann’s system, they ought 
not to retain its name, but frankly acknowledge their error and 
return to rational medicine, of which Hippocrates is regarded 
as the father. As a medical man is bound to do his utmost for 
the good of his patient, it is obvious that, although he may 
employ baths or packs as a mode of treatment, he cannot, 
without becoming untrue to his profession, throw aside all other 
means of treatment and become a hydropath ; nor can he consult 
on equal terms with those who, either through ignorance or 
wilful blindness, deny the use of other means of cure and limit 
themselves to the application of water. What is true of hydro- 
pathy is true of homoeopathy. I dislike controversy extremely, 
and should not have taken up so much of the preface with con- 
troversial matter had I not been forced to defend myself by the 
attacks which certain homoeopaths have made upon me. 

I may now turn to the pleasanter task of acknowledging my 
indebtedness to many friends who have helped me in the pre- 
paration’ of this edition. In addition to some of those who 
helped me with former editions, I have to thank Dr. Hughlings 

* Preface by Bichard Hughes to The Medical Treatment of ou/r Time. London : 
Unwin Brothers, Ludgate HilL 
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Jackson for assistance in the construction of the diagram 
^hich illustrates his views of the nervous system ; Mr. W. H. 
Jessop and Mr. Tweedy for much aid and many suggestions in 
revising the section on diseases of the eye ; and I am especially 
grateful to my friend, Dr. Thin, who has greatly added to the 
value of the book by writing an account of the uses of various 
remedies in skin diseases. I am indebted to Mr. Whitehead, Dr. 
Halliburton, and especially to. Dr. Sidney Martin, for their assist- 
ance in passing this edition through the press. To Dr. Martin 
I am also indebted for many valuable suggestions, and for such 
an amount of help that, but for him, the preparation of this 
edition would certainly have been delayed for many months. 

T. LAUDEE BEUNTON. 

MarcJif 1887. 
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Some apology is required for the long delay in the appearance 
of this work, for a number of years have now elapsed since it was 
advertised as being in the press. More than fifteen years ago, I 
had a work on Materia Medica completely written out and ready 
for the printer. Some time afterwards, all the arrangements 
had been made for its publication, and in the course of a few 
weeks ic was to have been issued from the press. Just as I was 
about to send it to the printer, however, I asked for a little 
delay in order that I might make some improvements and remove 
some redundancies, for the work as it then stood was considerably 
larger than the present one. 

As I went through it, I found so many unsatisfactory state- 
ments and uncertainties regarding the mode of action of drugs, 
which I thought I could decide by a few experiments, that I 
wished for a little time in order that those doubtful points might 
be settled ; but as I went on the labour grew, other engage- 
ments became pressing, and longer and longer delay was required. 
From greater experience as a teacher and examiner also, I came 
to the conclusion that the plan of the work might be altered 
with advantage ; and so finally the whole manuscript was thrown 
aside, and the book entirely re-written. 

In the original work I discussed the physiological and thera- 
peutical actions of each drug separately, in the same way as in 
the third part of the present work, though on a much more 
extended scale. I found, however, that this plan necessitated a 
good deal of repetition regarding the experimental methods by 
which the action of the drugs had been ascertained. 

Moreover, the physician does not want to know only what the 
actions of any one drug are ; he rather requires a knowledge of 
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classes of drugs, and of the manner in which the actions of the 
individual members of a class differ from each other. He requires, 
in fact, a knowledge of the ways in which the various functions 
of the body can be influenced by drugs both in health and 
disease, in order that he may restore health to his patients. 

It has appeared to me, therefore, better to devote a complete 
section of the work to a discussion of the methods by which 
the action of drugs is determined; to the manner in which 
each function of the body can be modified by drugs ; and to the 
general rationale of the use of drugs in disease, i.e. to devote a 
section to general pharmacology and general therapeutics. 

Considerable experience both in teaching and examining 
has shown me that students sometimes find a difiSculty in 
applying physiology to pharmacology and therapeutics, and I 
find that many others are, like myself, apt to forget those parts 
of physiology which they are not constantly studying. I have 
therefore thought it well, for the sake both of students and 
practitioners, to give a short account of the normal functions of 
the different parts of the body, before proceeding to discuss the 
alterations which are produced in them by drugs, or which they 
undergo in disease. In the case of the heart and the kidneys 
also, where the action of drugs is complicated and diflBcult, I have 
found it necessary to enter a little more fully into the physiology 
of these organs than is done in the ordinary text-books. 

I have found that a similar difficulty occurs with pathology 
as with physiology, and I have therefore occasionally discussed 
pathological questions when I have thought that by doing so I 
could render the action of drugs in disease more intelligible, and 
thus aid the student of rational therapeutics. 

In the second part of the work on general pharmacy, I have 
classed together the various pharmaceutical preparations, and 
given lists of them for reference. It is by no means my intention 
that these should be learned by heart by any student, and indeed 
I think it is well to take this opportunity of protesting against 
the injustice of the demands which are sometimes made upon the 
memories of students. 

It is probable that the majority of the best and most successful 
practitioners would be very much puzzled if they were required to 
state the exact quantity of every ingredient in each pill or each 
ointment that they prescribe, or the exact quantity of the crude 
drug from which the infusions or tinctures which they use have 
been made. They know the action of the pill or ointment, they 
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know the action of the infusion or tincture, and they do not trouble 
themselves about details which are only useful to the chemist who 
is making up the preparation. 

It is very greatly to be regretted, for it is a stumbling-block in 
the way of true progress, that students who have afterwards to 
become medical practitioners and not pharmaceutical chemists, 
should be asked at examinations the quantities of crude drugs 
from which particular preparations are made — quantities which 
even the manufacturing chemist himself would never dream of 
carrying in his memory, but would obtain by reference to his books 
whenever he required them. As the late Professor Sharpey used 
very truly to say, ‘ You may as well require of a medical student 
a knowledge of the whole art of cutlery before you set him to 
dissect.’ Medical science is now advancing in every direction, and 
unless we cut off some of the less useful kinds of information, 
which medical students were formerly obliged to acquire, it 
becomes impossible for them to learn all that is truly valuable. In 
Materia Medica we now oblige them to learn the physiological 
action of drugs, a subject regarding which, until quite recently, 
little or nothing was known, and to oblige them to learn all this, in 
addition to what they were formerly expected to know, is to treat 
them as Pharaoh treated the Israelites, and compel them to make 
the same number of bricks, while giving them no straw. 

I am so much impressed with the necessity of lessening the 
amount of unnecessary work sometimes required as a preparation 
for examinations, that at first I omitted from this book all 
reference to the composition of pharmaceutical preparations. But 
as it is intended not only as a text-book for students, but also for 
the use of practitioners, I afterwards considered that it might be 
convenient to have the composition of some pharmaceutical 
preparations, at least, for the purpose of reference. I have omitted 
the composition of such preparations as are hke to be got ready- 
made from a chemist, but have inserted the composition of 
infusions which often need to be prepared when required. I have 
also given the composition of various compound pills, but only 
for the purpose of reference. 

In consequence of this change in the plan of the work while it 
was passing through the press, the preparations of rhubarb have 
been omitted from their proper place at page 924, and are to be 
found at page lOJ^. 

In the preparation of this work I have to acknowledge my 
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obligations to the admirable works ofBartholow, Binz, Buchheim, 
Dujardin-Beaumetz, Edes, Husemann, Nothnagel and Bossbach, 
Einger, Sehmiedeberg, and H. C. Wood. Messrs. Chapman, 
Soutter, Spencer, Spry,' Steinthal, Stubbs, Walsh,' Wells, and 
Wright for the excellent notes they took of my lectures; to 
Dr. D’Arcy Power for the verification of references; to Dr. 
Mitchell Brtfce, Mr. T. W. Shore, and Mr. H. W. Gardner for 
much kind assistance in the preparation of the work, and to 
Prof. Matthew Hay, of Aberdeen, whose criticisms and suggestions 
have been invaluable. To Dr. Francis H. Williams, of Boston, 
Mass., I am indebted for the adaptation of this work to the 
United States Pharmacopoeia, which by tending to familiarise 
medical men on each side of the Atlantic with the preparations 
employed m both countries may, I trust, tend to facilitate the 
introduction of an International Pharmacopoeia. 


March, 1885 . 


T. LAUDEK BEUNTON. 


‘ These names were inadvertently omitted in the 
fcut were mentioned in the preface to the second. 


preface to the first edition, 



Articles and Preparations included in the British Pharma- 
copcEiA OP 1885, which were not in that op 1867 nor 
IN THE ‘Additions’ of 1874. 


Acidum Boricum. 

Acidum Carbolic um Liquef actum. 
Acidum Chromicum. 

Acidum Hydrobromicum Dilutum. 
Acidum Lacticum. 

Acidum Lacticum Dilutum. 

Acidum Meconicum. 

Acidum Oleicum. 

Acidum Pbocpboricum Concentratum. 
Acidum Salicylicum. 

Alcohol Ethylicum. 

Aloin. 

Anisi Fructus. 

AniBi Stellati Fructus. 

ApomorphiuflB Hydrochloras. 

Aqua Anisi. 

Argenti et Potassii Nitras. 

Arsenii lodidum. 

Bismuthi Citras. 

Bismuthi et Ammonii Citras. 
Butyl-Chloral Hydras. 

Caffeina. 

CaffeinfiB Citras. 

Calamina Preparata. 

Calcii Sulphas. 

Calx Sulphurata. 

Chrysarobinum. 

Cimicilugffi Bhizoma. 

CinchonidinsB Sulphas. 

Cinchoninss Sulphas. 

Coca. 

Cocaime Hydrochloras. 

Godeina* 

Collodium Vesicans. 

Cupri Nitras. ^ , 

Elaterinum. 

Ergotinum. 

Extractum Belladormss Alcoholicom. 
Extractom Casoar® Sagradas. 


Extractum CascaroB Sagradffi Liquidum. 
Extractum Cimicifugae Liquidum. 
Extractum Cocffi Liquidum. 

Extractum Gelsemii Alcoholicum. 
Extractum Jaborandi. 

Extractum Rhamni Frangulae. 
Extractum Rhamni Frangulte Liquidum. 
Extractum Taraxaci Liquidum. 
Gelsemium. 

Glycerinum Aluminis. 

Glycerinum Plumbi Subacetatis. 
Glycerinum Tragacanthas. 

Infusum Jaborandi. 

Injectio Apomorphinas Hypodermica. 
Injectio Ergotini Hypodermica. 
lodoformum. 

Jaborandi. 

Lamellae Atropin®. 

Lamell® Cocainae. 

Lamellae Physostigmin®. 

Liquor Acidi Chromici. 

Liquor Ammonii Acetatis Fortior. 
Liquor Ammonii Citratis Fortior. 
Liquor Arsenii et Hydrargyri lodidi. 
Liquor Calcii Chloridi, 

Liquor Ferri Acetatis. 

Liquor Ferri Acetatis Fortior. 

Liquor Ferri Dialysatus. 

Liquor Morphin|p Bimeconatis. 

Liquor Sodii Ethylatis. 

Lupulinum. 

Menthol. 

Morphin® Sulphas. 

Oleatum Hydrargyri. 

Oleatum Zinci. 

Oleo-Besina Cubeb®. 

Oleum Eucalypti. 

Oleum Pini Sylvestris. 

Oleum Santali. 



XX 


AETICLES ADDED AND OMITTED. 


Paraffinum Durum. 
Paraffinum Molle. 
Physostigmina. 

PilocarpinsB Hydrochloras. 
Potassii Cyanidum. 

Quininas Hydrochloras. 
Bhamni Frangulce Cortex. 
Bhamni Purshiani Cortex. 
Salicinum. 

Sodii Bromidum. 

Sodii lodidum. 

Sodii Salicylas. 

Sodii Sulphis. 

Sodii Sulphooarbolas. 
Sodium. 

Spiritus .Athens Compositus. 
Spiritus Cinnamomi. 
StaphisagriflB Semina. 
Suppositoria lodoformi. 
Tabellas Nitroglyoerini. 


Thymol. 

Tinctura Ohloroformi et Morphinas. 
Tinotura Cimicifugse. 

Tinctura Gelsemii. 

Tinctura Jaborandi. 

Tinctura Podophylli. 

Trochisci Acidi Benzoici. 

Trochisci Santonini. 

TJnguentum Acidi Borici. 

Unguentum Acidi Carbolici. 

TJnguentum Acidi Salicylici. 

Unguentum Calaminae. 

Unguentum Chrysarobini. 

Unguentum Eucalypti. 

Unguentum Hydrargyri Nitratis Dilutumu 
Unguentum lodoformi. 

Unguentum Staphisagriae. 

Unguentum Zinci Oleati. 

Vapor Olei Pini Sylvestris. 

Zinci Sulphocarbolas. 


Aeticles AND Prepabations included in the British Pharma- 
COPCEIA OP 1867 OR IN THE ‘ ADDITIONS * OF 1874, BUP 
OMITTED IN THE BRITISH PHARMACOPOEIA OF 1885, 


Areca. 

Cadmii lodidum. 
Castoreum. 

Decoctum Ulmi. 
Digitalinum. 

Dulcamara. 

Enema Tabaci. 

Fern lodidum. 

Ferri Oxidum Magneticum. 
Ferri Peroxidum Humidum. 
Hydrargyri lodidum Viride. 


Infusum Dulcamarae. 
Liquor Atropiae. 

Mistura Gentianae. 

Pilula Quiniaa. 

Bhamni Succus. 

Sodaa Acetas. 

StramonU Folia. 

Syrupus Bhamni. 

Tinctura Castorei. 

Ulmi Cortex. 

Unguentum Cadmii lodidi. 


Aeticles and Peepabations the Names of which hath 

BEEN ALTEEED. 


Former Names, 1867 or 1874. 
Aconitia 
Albumen Ovi 
Ammonite Benzoas 
Ammoniae Carbonas 
AnunoniaB Nitras . 
Ammoniie Phosphas . 
AmicieBadix 


Present Names, 1885. 

• Aoonitina. 

• Ovi Albumen. 

. Ammonii Benzoas. 

. Ammonii Carbonas. 

. Ammonii Nitras. 

. Ammonii Phosphas. 

• Amicte Bhizoma. 
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Former Names, 1867 or 1874. 

Assafcetida 

Atropia 

Atropifie Sulphas . . . t • 

BerberisB Sulphas .... 
Galcis Carbonas Preecipitata 

Calois Hydras 

Calcis Hypophosphis .... 

Calcis Phosphas 

Calx Chlorata 

CaneUfie Albas Cortex .... 
Cardaruomuzu. ..... 
Cataplasma Sodas Chloratas . 

Catechu Pallidum .... 
Cinchonas Flavas Cortex 
Cinchonse Pallidas Cortex 
Decoctum Cinchonas Flavas . 

Ecbalii Fructus 

Emplastrum Cerati Saponis 
Enema Assafoetidas .... 
Enema Magnesias Sulphatis . 
Extractum Cinchonas Flavas Liquidum 
Ferri et Ammonias Citras 
Ferri et Quinias Citras .... 
Hydrargyri Sulphas .... 
Infusum Cinchonas Flavas . 

Liquor Ammonias Acetatis . 

Liquor Ammonias Citratis . 

Liquor Atropias Sulphatis . 

Liquor Bismuthi et Ammonias Citratis 

Liquor Calcis Chloratae 

Liquor Magnesias Carbonatis 

Liquor Magnesias Citratis 

Liquor Morphias Acetatis 

Liquor Morphias Hydrochloratis . 

Liquor Potassas Pormanganatis . 

Liquor Sodas Arseniatis 

Liquor Sodfe Chlorates . . . . 

Liquor Strychnias . . . , 

Lithias Carbonas 

Lithias Citras 

Magnesia 

Magnesias Carbonas . . . . 

Magnesias Carbonas Levis . 

Magnesias Sulphas . • « . 

Morphias Acetas 

Morphias Hydroohloras 
Physostigmatis Faba . . . . 

Pilula Aloes et Assafoetidas . 

Pilola Assafoetidas Composita 
Podophylli Badix ^ . . . 

Potassffi Acetas 

Potassas Bicarbonas . . . . 

Potassas Biohromaa * . . . 


Present Names, 1885. 

Asafoetida. 

Atropina. 

Atropinas Sulphas. 

Beberinas Sulphas 
Calcii Carbonas Precipitata. 

Calcii Hydras. 

Calcii Hydrophosphis. 

Calcii Phosphas. 

Calx Chlorinata. 

Canellas Cortex. 

Cardamomi Semina. 

Cataplasma Sodas Chlorinates. 

Catechu. 

Cinchonas Cortex. 

Cinchonas Cortex. 

Decoctum Cinchonas [Bubras]. 

Ecballii Fructus. 

Emplastrum Saponis Fuscum. 

Enema Asafoetidas. 

Enema Magnesii Sulphatis. 

Extractum Cinchonas [Rubras] Liquidum. 
Ferri et Ammonii Citras. 

Ferri et Quininas Citras. 

Hydrargyri Persulphas. 

Infusum Cinchonas [Rubras] Acidum. 
Liquor Ammonii Acetatis. 

Liquor Am monii Citratis. 

Liquor Atropinas Sulphatis. 

Liquor Bismuthi et Ammonii Citratis. 
Liquor Calcis Chlorinatae. 

Liquor Magnesii Carbonatis. 

Liquor Magnesii Citratis. 

Liquor Morphinas Acetatis. 

Liquor Morphinas Hydrochloratis. 

Liquor Potassii Permanganatis. 

Liquor Sodii Arseniatis. 

Liquor Sodas Chlorinatae. 

Liquor Strychninas Hydrochloratis, 

Lithii Carbonas. 

Lithii Citras. 

Magnesia Ponderosa. 

Magnesii Carbonas Ponderosa. 

Magnesii Carbonas Levis. 

Magnesii SuiphaSl 
Morphinas Acetas. 

Morphinas Hydroohloras. 

PhoBostigmatis Semen. 

Pilula Aloes et Asafoetidas. 

Pilula Asafoetidas Composita. 

Podophylli Bhizoma. 

Potassii Acetas. 

Potassii Bicarbonas. 

Potassii Biohromas. 
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Former Names, 1867 or 1874. 
Potass® Carbonas .... 

Potass® Chloras 

Potass® Citras 

Potass® Nitras 

Potass® Permanganas .... 
Potass® Prussias Flava 

Potass® Sulphas 

Potass® Tartras . ^ . 

Potass® Tartras Aoida .... 

Quini® Sulphas ...... 

Serpentari® Badiz .... 

Sod® Arsenias 

Sod® Bicarbonas 

Sod® Carbonas 

Sod® Carbonas Exsicoata . 

Sod® Citro-tartras Effervescens . 

Sod® Hypophosphis .... 

Sod® Nitras 

Sod® Phosphas 

Bod® Sulphas ..... 

Sod® Valerianas 

Strychnia 

Suppositoria Morphi® .... 
Suppositoria Morphi® cum Sapone 
Tinctura Assafoetid® .... 

Tinctura Quini® 

Tinctura Quini® Ammoniata 
Trochisci Morphi® .... 
Trochisci Morphi® et Ipecacuanh® 
Trochisci Potass® Chloratis , 

Trochisci Sod® Bicarbonatia 
Unguentum Aconiti® .... 
TJnguentum Atropi® .... 
Unguentum Veratri® . . . . 

Valerians Badiz 

Vapor Coni® 

Veratria 

Veratri Viridis Badiz . . . . 

Vinxun Quini® 


Present Names, 1886. 

Potassii Carbona^. 

Potassii Chloras. 

Potassii Citras. 

Potassii Nitras. 

Potassii Perm0,nganas. 

Potassii Ferrocyanidum. 

Potassii Sulphas. 

Potassii Tartras. 

Potassii Tartras Acida. 

Quinin© Sulphas. 

Serpentari® Bhizoma. 

Sodii Arsenias. 

Sodii Bicarbonas. 

Sodii Carbonas. 

Sodii Carbonas Exsiccata. 

Sodii Citro-tartras Effervescens. 

Sodii Hypophosphis. 

Sodii Nitras. 

Sodii Phosphas. 

Sodii Sulphas. 

Sodii Valerianas. 

Strychnina. 

Suppositoria Morphin®. 

Suppositoria Morphin® cum Sapone. 
Tinctura Asafcetid®. 

Tinctura Quinin®. 

Tinctura Quinin® Ammoniata. 
Trochisci Morphin®. 

Trochisci Morphin® et Ipecacuanh®. 
Trochisci Potassii Chloratis. 
Trochisci Sodii Bicarbonatis. 
Unguentum Aconitin®. 

Unguentum Atropin®. 

Unguentum Veratrin®. 

Valerian® Bhizoma. 

Vapor Conin®. 

Veratrina. 

Veratri Viridis Bhizoma. 

Vinum Quinin®. 


SuBSxrrtJTioNS. 


Antimonium Nigrum Purificatum for 
Cinchon® Bubr® Cortez ] 

(in preparations) ) ” 

Pulvis Elaterini Compositus „ 

Tinctura Cinchon® [Ruhr®] „ 

Unguentum Glyoerini Plumbi ) 
Subaoetatis | ” 


Antimonium Nigrum. 

Cinchon® Flav® Cortez. 

Cinchon® Pallid® Cortez. 

Pulvis Elaterii Compositus. 

Tinctura Cinchon® Flav®. 

( Unguentum Plumbi Subacetatis Com^ 
poaitum. 
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Pkeparations the Composition of which has been altered. 

{Minor alterations are not included,) 


Acidum Sulphurosum. 

Alumen. 

Antimonium Sulphuratum. 
Extractum Cinchonas Liquidum. 
Infusum CinchonaD Acidum. 
Injectio Morphinse Hypodermica. 
Liquor Epispasticus. 

Liquor lodi. 

Oleum Phosphoratum. 

Pilula Phosphori. 

Pulvis Glyoyrrhizae Compoaitus. 


Tinctura Quininaj. 

Unguentum Hydrargyri Ammoniati. 

The fatty basis of the four suppositories 
of B.P. 1867 is now oil of theobroma 
only. 

In some of the ointments paraffins have 
been substituted for lard. 

Scammony Besin has been substituted 
for Scammony in most preparations 
of Scammony. 


The strengths of the following preparations have been altered from 1 in 100 

to X in 100. 

Liquor Arsenicalis. Liquor Morphinse Hydrochloratis. 

Liquor Arsenioi Hydrochloricus. Liquor Potassii Permanganatis. 

Liquor Atropinaa Sulphatis. Liquor Sodii Arseniatis. 

Liquor Morphinaj Aoetatis. Liquor Strychninae Hydrochloratis. 
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MATERU MEDICA AND THERAPEUTICS. 




INTRODUCTION, 


By Materia Medica we understand a knowledge of the 
remedies employed in medicine. This knowledge may be sub- 
divided into several divisions : Materia Medica proper, Pharmacy, 
Pharmacology, and Therapeutics. 

By Materia Medica proper we mean an acquaintance with 
the remedies used in medicine, the places whence they come, the 
crude substances, plants or animals which yield them, the methods 
by which they are obtained, and the means of distinguishing their 
goodness or purity, or of detecting fraudulent adulteration. 

By Pharmacy we mean the methods by which drugs are 
prepared and combined for administration. 

By Pharmacology we mean a knowledge of the mode of 
action of drugs upon the body generally, and upon its various 
parts. It is of comparatively recent growth, but is now one of the 
most important subdivisions of Materia Medica. 

By Therapeutics we understand a knowledge of the uses 
of medicines in disease. 

Therapeutics may be either empirical or rational. By em- 
pirical we mean that drugs are tried haphazard, or with little 
knowledge of their action in some cases, and, being found success- 
ful, are again administered in other cases which seem to be similar. 

Perhaps the best example of the empirical use of a remedy is 
that of quinine in ague. We do not know with certainty what 
the pathological conditions are in this disease, nor how quinine 
acts upon them ; all we know is that it has proved useful in cases 
of ague before, and therefore we give it again. 

Rational therapeutics consists in the administration of a 
drug because we know the pathological conditions occurring in 
the disease, and know also that the pharmacological action of 
the drug is such as to render it probable that it will remove or 
counteract these conditions. 

* Rational therapeutics is the highest branch of medicine. Its 
advance is necessarily slow, because it is based upon pathology 
on the one hand and pharmacology on the other, and both 
of these rest upon physiology, which in its turn rests upon 
physics and chemistry. It is only with the development of the 
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fundamental sciences that those which rest upon them can grow ; 
and when we consider that chemistry as a science is not much 
more than a hundred years old, and when we see the advances 
it has already made, we cannot but be hopeful for the future of 
therapeutics. 

Occasionally we hear the question asked, * What is the use of 
knowing the action of all sorts of drugs upon the different parts 
of the animal body, and what is the use of knowing the altera- 
tions in the muscles, vessels, or nerves which occur under patho- 
logical conditions, seeing that in many instances such a know- 
ledge cannot be utilised for the treatment of disease ? ’ As well 
might we ask, on seeing a half-built bridge, ^ What is the use of 
laying the foundations and building the piers, seeing no one can 
walk across from one end to the other ? * 

As an example of rational therapeutics, we may take the use 
of nitrite of amyl in certain forms of angina pectoris. The 
obvious symptoms in this disease are intense pain in the region 
of the heart, and fear of impending death. Sphygmographic 
tracings of the pulse taken during this condition show that the 
tension within the heart and vessels begins to increase as the 
pain comes on, and reaches such a height that the heart can 
barely empty itself. Observations on animals have shown that 
nitrite of amyl lessens the tension of the blood in the vessels ; 
and we therefore give it in angina pectoris with the expectation 
that it will diminish the tension and remove the pain, and we ^d 
that it succeeds. 

But this example shows us only the first stage of rational 
therapeutics. We have removed by a remedy the pathological con- 
dition which immediately gives rise to the pain and danger of the 
patient, but the antecedent alterations of the heart, bloodvessels, 
and nervous system, which led to the occurrence of the pain, are 
unaltered by the remedy. In order that our therapeutics should 
be completely successful, we must seek still further for something 
which will restore the circulation and nervous system to its 
normal condition and bring the patient back to a state of perfect 
health. 

Sometimes we are able to do this. For example, we oc- 
casionally meet with a kind of pain in the cardiac region which 
closely resembles angina pectoris, and is probably a form of 
it. Acting on the general principle that pain is due to irritation 
somewhere, though not necessarily at the place where the pain 
is felt, we seek for the irritant. We find swelling and tenderness 
over the sternum at the junction of the manubrium and the 
body, and we look upon this as the irritant which is exciting 
the cardiac pains. Judging this swelling to be syphilitic, 
we give iodide of potassium; the swelling subsides, and the 
angina-like pain completely disappears. 

But sometimes it is impossible to remove the cause of the 
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disease, and all that we can do is to alleviate symptoms. 
The organic changes which have occurred in the course of the 
disease may be so great that we can hardly hope that any remedy 
will ever be discovered sufficiently powerful to remove them. We 
must therefore try to prevent them. 

Preventive medicine, or prophylaxis, is daily becoming 
more important, and, possibly before the end of this century, 
medical men will be employed more to prevent people from 
becoming ill than to cure them when disease has become fairly 
established. 

This may at least be the case in regard to the contagious and 
infectious diseases, which attack people as it were by accident, 
and are totally unconnected with their ordinary work or pleasure. 
It is too much to hope that other diseases which depend upon 
hereditary tendencies, overwork, or over-indulgence, will disappear, 
for there can be httle doubt that men in the future will, as in the 
past, knowingly sacrifice, not only their health, but their life, to 
ambition, duty, or pleasure. 

The advance of this branch of medicine has been greatly 
aided by the recent increase in our knowledge of the life-history 
of microbes and their action in causing disease. Our power to 
prevent disease will become greater when we know accurately 
the action of various drugs in destroying these microbes or 
preventing their growth. 

Pharmacology has made such rapid advances of late years 
that it is exceedingly difficult for many men who are engaged in 
practice to understand thoroughly either the methods by which 
it is studied, or its results. Many students also, although they 
may be able to pass a good examination in physiology, find it 
difficult to apply their physiological knowledge to pharmacology ; 
and therefore in discussing the action of drugs upon the various 
functions of the body, I have sometimes entered more fully into 
the physiology of those functions than may seem to some at all 
either necessary or advisable. 

In discussing pharmacological questions, we are accustomed 
to speak of the action of a drug on the body or on its various 
parts ; but we must remember the effect produced is not due 
to a one-sided action — that what we actually mean is the 
re-action between the drug and the various parts of the body. 

In some instances we know that the drug itself is changed in 
the body, as well as the function of the body modified by the 
drug ; and even in those cases where the drug itself is eliminated 
from the body apparently unaltered, it is probable that it has 
entered into various chemical combinations within the body 
while circulating in the blood or present in the tissues. 




SECTION I. 

GENERAL PHARMACOLOGY AND 
THERAPEUTICS. 




CHAPTEE I. 


GENEEAL EELATIONS BETWEEN THE OKGANISM AND 
SUBSTANCES AFFECTING IT. 

In discussing the inter-action between the animal organism and 
the substances which act upon it, it may be well to take a slight 
glance first at the substances which compose its environment, 
although these will be afterwards considered more in detail. 

Of the elements composing the earth on which we live we 
at present know about seventy-two whose existence appears well- 
established. They are given in the accompanying table. The 
atomic weights assigned to them cannot be regarded as absolutely 
correct. There are sometimes considerable discrepancies between 
those given by different authorities, and those which are accepted 
to-day may require to be altered again in accordance with the 
more exact knowledge which future observations may supply. 
There are slight differences between several of them as given in 
the British and United States Pharmacopoeias. 

TABLE OF ELEMENTS. 


Element 

Symbol 

Valency or 
Atomicity 

Atomic 

Weight, 

B.P. 

Atomic 
Weight, 
XJ.S. P. 

Atomic Weight 
very accurately 
determined » 

^Aluminium 

Al. 

II. & IV. 

270 

27-0 

27-009 

♦Antimony ^ 

(Stibium) / 
’^Arsmicum . 

Sb. 

in. & V. 

120-0 

120-0 

119-555 

« . 

III. & V. 

75-0 

74-9 

74-918 

^Barium 

Ba. 

n. 

137-0 

136-8 

136-763 

Beryllium or 1 
Glucinum j 

Be or G . 

II. 

9-0 

9-0 

9-085 

♦Bismuth . 

Bi . 

UI. & V. 

209-0 

210-0 

207-623 

'^Boron 

B . 

— 

11-0 

11-0 

10-941 

^Bromine . 

Br 

I. 

80-0 

« 79-8 

79-768 

Cadmium . 

Cd 

n. 

111-8 

111-8 

111-836 

Caesium 

Cs . 

I. 

138-0 

132-6 

132-683 

♦Calcium 

Ca 

II. 

40-0 

40-0 

39-99 

* Carbon 

C . 

II. A IV. 

12-0 

12-0 

11*9736 

♦Cerium 

Ce. 

IV. 

141-0 

141-0 

140-424 

’^Chlorine . 

Cl* 

I. 

36-6 

36-4 

86*37 

1 *Ohromium . 

Cr. 

n. & IV. 

62-6 

62-4 

62-009 

1 Cobalt 

Co. 

II. & IV. 

68-9 

68*9 

68*887 


Those marked with * are contained, either simply or in combination, in the 
British Pharmacopoeia. Those printed in italics are non>metallio elements. Their 
atomic weights are given as in the B. P. 

^ From Ira Bemsen’s Principles of Th&>retkal Chemistry* 
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TABLE OF ELEMENTS — eontimied. 





Valency or 
Atomioity 

Atomic 

Atomic 

Atomic Weight 

Element 

Symbol 


Weight, 

B.P. 

Weight, 

u.ap. 

very accurately 
determined 

CJolumbium vide 







Niobium 







^CJopper (Cuprum) X 

Cu. 

. 

n. 

63*4 

68-2 

68-178 

Didymium . 

Di. 

. 

IV. 

145*4 

144-6 

145-4 

Erbium 

ErorEb* 

— 

166-0 

165-9 

165-891 


or E 






Fluorine • 

F . 


I. 

19-0 

19-0 

18*984 

OaUium 

Ga 


IV. 

70-0 

68-8 

69-9 

♦Gold (Aurum) . 

Au 


I. & m. 

196-6 

196-2 

196-156 

Glucinum vide 







Beryllium 
Holmium • 




_ 

_ 

_ 

'^Hydrogen • 

H. 


I. 

1-0 

1*0 

1-0 

Indium • 

In. 


L&ra. 

118-4 

118*4 

113-898 

^Iodine 

I . 


I. 

127-0 

126-6 

126-567 

Iridium 

Ir . 


n. &IV. 

192*7 

192-7 

192-661 

♦Iron (Ferrum) . 

Fe. 


n. & IV. 

66-0 

65-9 

55-918 

Lanthanum 

La. 


IV. 

139-0 

138-6 

138-626 

♦Lead (Plumbum) 

Pb. 


n. Aiv. 

207*0 

206-6 

206-471 

♦Lithium . 

Li. 


I. 

7-0 

7-0 

7-0073 

♦Magnesium 

Mg 


n. 

24-0 

24-0 

23-969 

♦Macanese 

Mn 


n.&iv. 

65-0 

54-0 

63-906 

♦Meroury 1 

(Hv^rArirvTnTnl i 

Hg 


n. 

200*0 

199-7 

199-712 

Molybdenum 

Mo 



96-5 

95-5 

96-527 

Nickel 

Ni. 


n.<feiv. 

68-0 

68-0 

57-928 

Niobium or 1 
Columbium j 

Nb 


V. 

94-0 

94-0 

— 

^Nitrogen , 

N . 


in. & V. 

14-0 

14-0 

14-021 

Osmium 

Os. 


II. & IV. 

198-6 

198-5 

198-494 

*Oxygen 

0 . 


II. 

16-0 

i 16-0 

16-9688 

Palladium . 

Pd. 


n. & IV. 

105-7 

105-7 

106-737 

^Phosphorus 

P . 


in. & V. 

31-0 

81-0 

80-958 

♦Platinum . 

Pt. 


n. & IV. 

196-0 

194-4 

194-415 

♦Potassium 1 

(Eallum) / 
Bhodium . 

K . 


I. 

89-0 

89-0 

89-019 

Bh 


n. & IV. 

104-0 

104-1 

104-056 

Bubidinm . 

Bb 


I. 

85-8 

86-3 

85-261 

Buthenium 

Bu 


n. &IV. 

104-2 

104-2 

104-217 

Samarium • 

Sm 


— 

150-0 



150-021 

Scandium • 

Sc. 


— 

44-0 

44-0 

48-98 

Selenium • 

Se . 


n. 

1 78-8 

78-8 

78-797 

Silicon 

Si . 


IV. 

28-0 

28-0 

28-195 

♦Silver (Argentum) 

Ag. 


I. (?n.) 

108-0 

107*7 

107-7 

*Sodium(Natrium) 

Na 


L 

23-0 

28-0 

22-998 

Strontium . 

Sr. 


II. 

87-4 

87-4 

87*874 

^Sulphur . 

S . 


II. 

82-0 

82-0 

81-984 

Tantalum • 

Ta. 


ra.& V. 

182-0 

182*0 

182-144 

Tellurium . 

Te. 


n. 

128-0 

128-0 

127*96 

Terbium • 









Thallium . 

T1 or Th 

m. 

208-7 

208*7 

208-715 

Thorium . 

Th 

• 

IV. 

238-0 

288-0 

288-414 

Thulium . 

• 

a 

— 

— 




> Er, Bosooe and Soliorlemmer, Treatise on Chemistry, vol. 1. p. 54. Eb, 
Eownes, edited by Watts, 12th ed. voL L p. 401. E, Ira Bemsen’t PrincivUt of 
Theoretical Chemistry » 
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TAiBLiB 01* £li£MSNTS — contvwuBdt 


Element 

Symbol 

Valency or 
Atomldty 

Atomic 

Weight, 

B.P. 

Atomic 
Weight, 
IJ.S. P. 


♦Tin (Stannum) , 

8n, 

II. & IV. 

118-0 

117-7 

117*698 

Titanium . 

Ti . 

IV. 

49-8 


49-846 

Tungsten • 

W . 

VI. 

184*0 

• 183-6 

183*61 

Uranium . 

U . 

IV. & VI. 

240-0 

288-5 

289-8 

Vanadium • 

V . 

m. & V. 

61-8 

61-3 

51-256 

Ytterbium . 

Yb. 



172-8 

172*7 

172*761 

Yttrium 

Y . 

IV. 

89-8 

89-8 

89-816 

♦Zinc 

Zn 

n. 

66-0 

64-9 


Zirconium . 

Zr. 

IV. 

900 

90-0 

89-867 


Nature of the Elements. 

Considerable additions have been made to the number of elements during 
late years. The reason of this is that the spectroscope has indicated the 
presence of metals previously unknown, and by the use of proper means they 
have been obtained in a separate condition. These substances are termed 
elements because we do not at present know how to split them up in such a 
manner as to prove that they are compounds. But it is not improbable that 
they are compounds, just as we now know that potash and soda are com- 
pounds ; although before Sir Humphry Davy spht them up into oxygen and 
a metal they were supposed to be elements. Indee^ recenuy much evidence 
has been brought to show that the substances which we call elements are 
really compounds. 

It is from an examination of the spectroscopic character of the elements 
at different degrees of temperature t^t Lockyer has been able to obtain 
sufQcient data to justify the definite formulation of the lisrpotliesla that 
all the elements we know are really compounds, or, to speak perhaps more 
precisely, are reallv different forms of aggregation of one kind of matter.^ 
According to this hypothesis the matter of which the universe is composed 
was at one time equally distributed through space, and uniform in bind. 
The atoms then coleseed in various groups of two, three, or more; and 
these, again grouping themselves together still further, formed aggregates of 
more and more complex composition. These aggregates are, it is supposed, 
the elements with wfiich we are acquainted. Most of those complex mole- 
cules are perfectly stable at ordina^ temperatures ; and so their composition 
remains constant under the conditions usual at the surface of this earth. 

But when they are subjected to increased temperatures in the laboratory, 
rising from that of the Bunsen lamp to the electric arc, and then to the 
electric spark or to still higher temperatures in the sun, their spectroscopic 
appearances give evidence of decomposilion into simpler molecmes. When 
the elements are subjected to cold and pressure the molecules which coxopose 
them come closer together, and we get them forming a solid substance. Heat 
tends, by communicating vibrations to them, to shake the molecules farther 
apart, and to produce a liquid condition. Still greater heat shakes the 
molecules further apart still, and produces a gaseous condition. 

In all those conditions the moleoules of the element become more complex 
by reduction of temperature or increase of pressure, and simpler by increase 
in temperature or reduction in pressure.* Exceedhagly great heat or elec- 
tricity appears to shake apart still farther the constituents of the element, so 
as to resolve it into simpler oombinations of the elementary substance of 
which, according to the hypothesis, it is composed. 

This shaking apart of tne component elements is known to exist in oom- 

’ Xjookyer, Tronic 1874, p. 493 sf 

* According to another hypothesis, bodies are supposed to have moleeules of ime 
degree of complexity, and the difference between solid, liquid, and gaseous bodies is 
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potmds, and to it the name of dleaoclatio* has been given. !^us 

or limeBtone is exposed to the action of heat it becomes dissociated 
into carbonic acid and lime, OaCOg » CaO + CO«. This process is readily re- 
versible by reversing the conditions. Thus the ume and carbomo ^id which 
are dissociated by heat readily recombine in the cold OaO + CO3 - CaCO,. 

When matter is soUd the molecules of which it is composed are sup- 
posed to be la^e and close together. When in the state of vapour or raa, 
these molecules are 'Smaller and much further apart. x j 

Solid, liquid, or densely gaseous matter, when its molecules are agit^ed 
by heat, gives a continuous spectrum. Gaseous and vaporous matters, when 
their molecules are agitated at lower pressures or higher temperatures by 
heat or electricity, give a discontinuous spectrum consisting of bands or Imes. 

Between those extremes we have, as a rule, three other intermediate 
TrirnlR of spectra i first, a continuous spectrum in the red ; next, a continuous 
spectrum in the blue ; next, a fluted spectrum, and after that the line spectrum 

already mentioned. . v ^ i 1 

In all those kinds of spectrum, however, we are supposmg that the ele- 
mentary molecules are still intact ; they are only more or less separated. 

Compound bodies, like simple bodies, give definite spectra. The 
raectrum of a simple metal consists of lines which increase in number and 
thickness as the pressure of the vapour or its quantity in a given space is 
increased. The spectrum of a compound body consists chiefly of channelled 
spaces and bands which increase in the same manner. The greater the number 
of molecules in a cubic inch or cubic millimetre, and the more violently they 
are agitated, the more complex is the spectrum until it becomes continuous. 
The smaller the number of molecules in a given space, the more simple is 
the spectrum, which then consists of a few lines only. 

When a compound is exposed to heat, so as to dissociate it into its com- 
ponent parts the spectroscopic bands characteristic of the compound become 
thinner, and the Lines of the metal increase in number, as shown in the 
accompanying diagram where the bands exhibited by calcium chloride in the 
flame of a Bunsen’s burner, disappear, and are replaced by lines only, when 



Pjo, l.—Spectrum of calcium chloride. (1) In the flame of a Bunsen’s burner, showing: the 
channelled spaces and bands of a compound. (2) In an electrio spark, showing the lines of 
the element calcium. (After Boscoe.) 

an electric spark is used. "When an element is treated with more and more 
heat and electricity it likewise gives exactly the same kind of evidence of 
dissociation — ^bands disappearing, and lines becoming thinner. Besides this, 
new lines make their appearance with every large increase of temperature. 

This behaviour of the element appears to show that it also is a compound, 
but that it is stable under ordinary conditions, and is only dissociated at a 
high temperature. 

Other proofs of this hypothesis are derived firom a comparison of the spectra 
of the elements as observed in our laboratories with their spectra in the sun. 

A comparisoti of the two liypotlieoeo shows us that as on the old 
hypothesis each element represents a species and is unvariable, its spec- 
trum ought to be always the same in our laboratories and in the sun : and 
the same in sun-spots as in prominences, and the same at all periods of the 
sun’s activity. 

supposed to depend on the difference in ihe free path of the molecule. But accord- 
ing to the new view, the difference in the complexity of the molecule itself is sufdcient 
to explain the phenomena. 
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Under the new hypothesis the spectra of metals in our laboratories and 
in the sun should not resemble each other ; they should be different in sun- 
spots and in prominences, because the spot is cooler than the prominence ; 
and they should vary at the time of the sun’s activity because the sun is 
hotter at the maximum of the sun-spot period, and therefore there should be 
a greater amount of dissociation amongst the elements at that period. 

As a matter of fact we find that the spectra in our laboratories and in the 
sun do not resemble each other (Fig. 2) ; that those of the same element 
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Pig. 2.— Diagram of the spectrum of lithium under various conditions of temperature. 

(After Lookyer, Rop. Soc. Proc. Deo. 12, 1878.) 

in the sun-spot and prominences are as dissimilar as of any two elements i 
and that the spectra of the elements in the sun do vary with the maximum 
of the sun-spot period. 

On the old hypothesis the spectra of prominences should also consist of 
lines familiar to us in our laboratories, because solar and terrestrial elements 
are the same, while, according to the new hypothesis, the spectra of promi- 
nences should be unfamiliar, because the prominences represent outpourings 
from a body hot enough to prevent the atoms of which our elements are 
composed from coming together. 

As a matter of fact, the lines in the prominences, with the exception of 
those of hydrogen, magnesium, calcium, and sodium, are either of unknown 
origin, or are feeble lines in the spectra of known elements. Speotroaooplo 
obaervatioii, therefore, leads to the belief that the so-called elements are 
really compotindSf the component parts of which are kept apart by high 
temperatures in the sun and stars, but imite when the temperature decreases. 

By the powerful vibrations imparted to them by the electric spark, they 
may be dissociated in the laboratory ; but, as no means has yet been devised 
of separating the components, they again unite to form the original body, 
just as hydrogen and oxygen, into which steam is dissociated by passing it 
through a strongly heated tube, almost instantly combine again to form water 
unless they are separated by means of the more rapid difiusion of hydrogen 
through a porous tube. 

The difficulty in accepting this evidence lies in the fact that we have- 
hitherto been unable to isolate the substances into which the elements are 
supposed to be dissociated; as these after their dissociation at once recombine 
and again form the original substance. 

One proof, however, that the supposed components of the element c^cium 
may remain permanentlj^ separated, is afforded by the fact that in the 
spectra of two stars, Sirius (Fig. 8) and a Lyrse, which ajre very bright, and 
probably very hot, only one of the ultra-violet lines of calcium is represented.. 
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Fig. 8.— -Diagram of the spectrum of oalolum under various oonditlons of temperature. In the 

spectrum of Sirius the line K Is absent, while it is very strongly marked in the solar speotrum. 

But we have also other evidence of the compound nature of the elements^ 
which, although it was not sufficient of itself to force us to abandon our old 
ideas of their simple nature, is yet strongly corroborative of the spectroscopic 
evidence. Thus we find that oxygen is broken up by electricity, and that 
the atoms of wffioh its molecules are composed, rearrange themselves 
so as to form what is to all intents and purposes a new element, ozone, 
having a much closer resemblance to chloime than to oxygen in its activityr 
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althongH its ooxnpotinds with metals appear to be identical with those 
of oxygen. 


a h 

Fio. 4.— Diagram to illustrate the formation of oxone hy electricity, a represents orjgBn, through 
which a spark is passing ; b after it has passed. The double rings are intended to represent 
molecules of oxygen, each containing two atoms. As the electric spark passes through the 
oxygen it breaks up the first molecule, canying one atom on to join the second moleonle of 
oxygen, and form one of ozone. The atom which is left joins another molecule of oxygen, and 
also forms ozone. (After Lockyer.) 

At a high temperature its atoms are again dissociated, and recombine to 
form ordinary oxygen. When it combines with other substances, the heat 
of combination appears to be sufficient to dissociate the atoms of ozone (Oj), 
80 that in the compound we meet with simple oxygen, 0. 

When anlpliiir is simply melted and cooled, it solidifies as a yellow 
brittle substance, but if it is heated to 200° it becomes brownish and thick, 
and if it be suddenly cooled, by throwing it into water, it solidifies as a trans- 
parent reddish plastic and elastic substance. The ordinary brittle and 
yellow, and the reddish plastic sulphur, appear to be quite different sub- 
stances, But if the plastic sulphur be left for some hours, it becomes re- 
converted into ordinary sulphur ; and if either ordinary or plastic sulphur 
be volatilised, the vapour condenses in the form of ordinary sulphur ; but if 
the vapour is quickly cooled, the sulphur, while retaining its ordinary appear- 
ance, may yet undergo a certain change evidenced by its becoming insoluble 
in bisulphide of carbon. On the new hypothesis we explain these phenomena 
by supposing that the different forms of sulphur are different compounds, or 
perhaps we should rather say different aggregates, for their components may 
not differ in kind like those of calcium, but only in number like those of 
oxygen or ozone. 

Indeed we are almost driven to such a conclusion by the behaviour of 
sulphur m regard to its vapour density, for only at very high temperatures does 
the specific gravity of the vapour follow the general rule, and at lower tem- 
peratures it IS three times as great as it ought to be, indicating that at these 
lower temperatures the moiecule of sulphur contains six atoms instead of two. 

Fbosplionis also affords us an example of an element which occurs in 
two forms, so different that we should c«2d them distmct bodies, were it not 
that we find that one can be transformed into the other. 

The two forms, red and yellow phosphorus, differ from each other, not 
only in their colour, but in their density, g>ecific heat, readiness of com- 
bustion, and heat of combustion. They differ also in the fact that yellow 
phosphorus is exceedingly poisonous, whereas the red phosphorus is not 
poisonous. They are in many respects, then, different bodies, but we have 
hitherto been content to call them allotropic forms of the same element. 

In combination we find that phosphorus is somethnes pentad and sometimes 
triad ; that its compoimds ^th oxygen are sometimes poisonous, at other times 
orthopnosphorio acid, HjPOj, is not poisonous ; pyrophosphorio 
acid, H4P2O7, and metaphosphoric acid, fiPOj, are both poisonous. 

The most striking example, however, is earbon, which we not only 
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in three foraiB, differing enormously from each other, as diamond, charcoal, 
and naphite, but which we find m various compounds playing the most 
varied parts. This we at present explain by saying that carl^n unites with 
itself in the formation of the various radicals ; and thus comes to form what 
are practically new elements. 

Another example is afforded us by ammonia, the salts of which are just as 
well characterised as those of potash or soda. The amalgam which it forms 
with mercury possibly indicates that we have in it also a real metal, 
ammonium, corresnonaing to sodium or potassium, though this is xmcertain. 

The three metals, sodium, potassium, and ammonium (if it exist), agree in 
the readiness with which they are oxidised, so that it is difficult to preserve the 
pure met^ cJthough the oxide is stable. They differ, however, in the oxides 
of potassium and sodium being solid, and that of ammonium gaseous. 
Ammonium has not been isolated, and it is put down in the text>books as a 
hypothetical substance, but ammonium salts are tangible enough, and the 
question which we have to keep before us is, whether potassium, sodium, 
and all the other so-called elements, are not in reality compounds like 
ammonium. 

Some people still regard species as immutable, and look upon Darwin's 
hypothesis of evolution as unproven. 

The evidence in favour of the evolution of elements firom one simple form 
of matter, is as yet, perhaps, much less strong than that in support of the 
evolution of species ; but the hypothesis has this advantage, that it explains 
certain phenomena which have lutherto been very perplexing. 

It may be at least convenient in discussing the physiological action of 
drugs to bear this hypothesis in mind, and to remember that what we have 
hitherto been accustomed to call elements may be really constituted like the 
so-called organic radicids, with this difference, that we can split up organic 
radicalB wim tolerable facUity, while we cannot do this — at least to any great 
extent — ^with elements. 

It also shows us that we must as pharmacologists pay attention to 
moleoialar as well as to empirical oompoeltioii, and take mto consideration 
crystalline form and physical aggregation in all observations regard!^ the 
relations between elements or compounds and living organisms. It is not 
sufficient, for example, to speak of the action of phosphorus on the organism 
as if this were invariable, for it varies with the molecular composition of 
the body in the red or yellow form, and isomeric organic substances may be 
utterly different in action. 

Classification of the Elements. 

The vegetable and animal kingdoms are divided into various groups. 
Formerly, men tried to arrange them in linear succession so that there should 
be an imbroken line from the lowest to the highest members of the vegetable 
kingdom, thence to the lowest member of the animal, and onwards up to the 
highest member of the animal kingdom. Such an arrangement as thia^ 
however, was found to be unnaturaL Instead of the highest memb^s of the 
vegetable kingdom being connected with the lowest rq^mbers of the animal 
kingdom, it is found that the lowest members of each kingdom are closely 
connected and that the divergence becomes greater as dev^opment proceeds 
towards the highest members in each kin^om. The doctrine of evoliition 
at once rendered this arrangement natural and easily understood. 

Starting from one common point of origin in structureless protoplasm, 
the various organisms became more and more unlike in each successive stage 
cl development, their resemblance being only recognisable at all in their 
embryonic condition. 

Various attempts have been made to arrange inorganic substances in 
natural orders. One mode of amuigemeat is accordmg to their aaomlo 
wpight — as in the following table : — ^ 

^ In this and the following Tables the atomic weights have been corrected. 
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Element 

Atomic Weight 

Difference 

s 

@ 

Atomic Weight 

Difference 

g 

1 

Atomic Weight 

8 

1 

p 

Element 

Atomic Weight 

1 

H 

— 

1 


E 

39 

3*5 

Y 

89*8 

2*4 

Ce 

141 

2 

Li 

7 

6 

Ca 

40 

1 

Zr 

90 

0*2 

Di 

146-4 

3-6 

Got) 

n 


Ti 

49*8 

9*8 

Nb 

94 

4 

Ta 

182 

36*6 

Be ; 


z 

V 

61*3 

1-5 

Mo 

95*6 

1*5 

W 

184 

2 

B 

11 

2 

Cr 

62*5 

1*2 

Rh 

104 

8*5 

Ir 

192*7 

8*7 

C 

12 

1 

Mn 

55 

2*5 

Rn 

104*2 

0*2 

Pt 

195 

2*8 

N 

14 

2 

Fe 

56 

1 

Pd 

105*7 

1*5 

Au 

196*5 

1*5 

O 

16 

2 

Ni 

58 

2 

Ag 

108 

2*3 

Os 

198*5 

2 

FI 

19 

3 

Co 

58-9 

0-9 

Cd 

111*8 

3*8 

Hg 

200 

1*5 

Na 

23 

4 

Cu 

63*4 

4-5 

Sn 

118 

6*2 

Tl 

203*7 

8*7 

Mg 

24 

1 

Zn 

65 

1‘6 

Sb 

120 

2 

Pb 

207 

4 

A1 

27 

8 

As 

75 

10 

I 

127 

7 

Bi 

209 

3 

Si 

28 

1 

Se 

78*8 

3*8 

Te 

128 

1 

Th 

233 

24 

P 

81 

3 

Br 

80 

1*2 

Cs 

133 

5 

U 

240 

7 

S 

32 

1 

Kb 

85-3 

5-3 

Ba 

137 

4 




Cl 

35-5 

3-6 

Sr 

87-4 

21 1 

La 

139 

2 





From this it will be seen that the atomic weights of the different elements 
form a series, the members of which in most cases differ from one another by 
1, 2, 8, or 4. There are few exceptions in which the differences are much 
greater, and these probably represent blanks which may yet be filled up as our 
knowledge of the elements increases. This mode of classification, however, 
reminds us of the Linnsean system in plants, and is artificial rather than 
naturaL In it, the elements which are placed close together possess very 
different properties, whereas those which are separated from each other 
present considerable resemblances. 


Newiand’s Table. 


Member of a Group 
haring Lowest Eqoiralent 

One immediately abore 
the preceding 

Difference 

H = I 

0 = 1 

Magnesium 

24 

Calcium . 

. 40 

16 


Oxygen . 

16 

Sulphur . 

. 32 

16 


Tilth iirm . , 

7 

Sodium . 

. 23 

16 


Carbon . 

12 

Silicon 

. 28 

16 


Fluorine . 

19 

Chlorine . 

. 35*5 

16*5 


Nitrogen . 

14 

Phosphorus 

. 31 

17 


Lowest term of Triad 

Highest term of Triad 


|B|n|||||^3 

Lithium . 

7 

Potassium 

. 39 

32 


Magnesium 

24 

Cadmium 

. 112 

88 

6*6 

Molybdenum . 

96 

Tungsten 

. 184 

88 

5*5 

Phosphorus 

31 

Antimony 

. 120 

89 

6*687 

Chlorine . 

35*5 

Iodine 

. 127 

91*5 

6*718 

Potassium 

39 

Cffisiom . 

. 141 

102 

6*876 

Sulphur . 

32 

Tellurium 

. 128 

96 

6*062 

Calcium . 

40 

Barium . 

. 187 

97 

6*062 
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The first important attempt at a natural olascifloatlon of the elements 
was made by Newlands in 1864.' He then arranged them in sroups, be- 
tween the members of which there was a close connection in regard to their 
chemical properties, and a curious relation in regard to their atomic weights. 
These presented differences which were generally multiples of the atomic 
weight of hydrogen, and generally equal to, or multiples of, that of oxygen. 

A curious relationship had also been pointed out by M. Dumas * between 
the members of the potassium group, their atomic weights being equal to 
multiples of those of lithium and potassium added together. 


Li + K jss 
Li + 2K « 
2Li + 3K =. 
Li + 6K = 
3Li + 6K =» 


2Na, or in figures, 
Bb 

Cs (183) • „ 

T1 (203-7) „ 

2Ag 


7 + 39 « 46 
7 + 78 = 85 
14 + 117 * 131 
7 + 195 = 202 
21 + 195 « 216 


A similar relation was also pointed out by Mr. Newlands between lithium 
and the calcium group ; as follows : — 

Li + Ca « 2Mg (48), or in figures, 7 + 40 = 47 

Li 4- 2Ca - Sr 7 + 80 =. 87 

2Li + 3Ca - Ba (137) „ 14 + 120 = 134 

Li + 6Ca » Pb „ 7 + 200 = 207 

But Mr. Newland’s most important table is the following one, in which 
he has arranged the elements in ten aeries : — 



T 

Iroweat 

term 

riad 

Mcim 

Highest 

term 


I. 


Li 7 

-t- 17 » Mg 24 

Zn 

65 

Cd 111-8 


II. 


B 11 





Au 196 

III. 


C 12 

+ 16 »Si 28 



Sn 118 


IV. 


N 14 

+ 17 «P 31 

As 

75 

Sb 120 

+ 88 = Bi 210 

V, 


0 16 

+ 16 -S 82 

Se 

78-8 

Te 128 

+ 70 = Ob 199 

VI. 


F 19 

+ 16-5 = Cl 35-6 

Br 

80 

I 127 


VII. 

Li 7 

-f 16-Na 23 

+ 16 «K 39 

Bb 

85-3 

Cs 133 

+ 70»T1 203 

VIII. 

Li7 

+ 17*Mg 24 

+ 16 -Ca40 

Sr 

87*4 

Bal37 

70 = Pb 207 

IX. 



V 51-3 



W 184 


X. 



Mo 95-5 



Pt 195 





Pd 105-7 






Seven of these series nearly correspond in their first members with those 
of Mendelejeff, to whom and to Lothar Meyer we owe the complete develop- 
ment of this mode of classification. Mr. Newlands also pointed out that the 
eighth element starting from a giien one, was a kind of repetition of the first, 
like the eighth note of an octave in music.* 

Mende^eff has not only greatly developed this system of classification, 
but has afforded convincing proof of its value by only predicting the 
existence of an unknown element, but actually describing its physical cha- 
racters and chemical reactions^a prediction the correctness of which was 
proved by the discovery of gallium, and W the agreement of its characters 
and reactions with those which Mendelejeff had foretold. 

The various members of the animal kingdom can all be arranged in a few 
/^ries : Protozoa, Coelenterata, Anniiloida, Annulosa, MoUuscoida, Mollusca, 
and Vertebrata, These series all differ more or less from one another, but a 

* Newlands, Chemical News^ July 80, 1864, 

* Dumas, quoted by Newlands, op. cit* 

* The newer atomic weights ol Cs, FI, Mg, and Ba do not correspond so 
exactly as their old ones with the sum of the other elements. 

* Chm. News, Aug. 80, X664, p. 94. 

a 
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certain agreement is observed between their members, and similarly the 
elements may be arranged in seHes. 

Mendelejoff points out» that if we take those elements ha^dng the lowest 
atomic weight, and omit hydrogen, between which and lithium there is a great 
gap, the seven elements, lithium, glucinum, boron, carbon, nitrogen, oxygen, 
and fluorine, may be regarded as typical elements forming a series repre- 
senting the lowest members of seven groups. The next seven elements may 
be arranged in a similar way ; — 

Li - 7 : G « 9-4 : B = 11 : C - 12 : N - 14 ; O = 16 : F « 19 : 

Ka = 23 ; Mg = 24 ; A1 - 27 : Si - 28 : P « 31 : S = 32 ; Cl « 35*5. 

To each group of seven elements Mendelejefif gives the name of a small 
period or series. In each series the characters of the elements vary gra- 
dually and regularly as their atomic weights increase. This variation is 
periodical, i.e. varies in the same way in each series, so that the elements 
which have corresponding places in each series, correspond also to a certain 
extent in their properties, and form similar compounds. The atomicity is 
least in the first, and greatest in the last members of each series. Thus the 
first members of the series form monochlorides, the second dichlorides, the 
third trichlorides, and so on. 

In the accompanying table K represents radical or element, and R‘ indi- 
cates that the element is monatomic, so that one atom combines with one of 
Cl to form a monochloride, RCl. indicates that the element is diatomic, 
and so on. 

But a difference is to be observed between the even and the uneven series. 
Corresponding members of even series, such as the fourth and sixth, agree 
with each other, and members of uneven series like the fifth and seventh agree. 
This agreement is greater than between the members of an even series, such 
as the fourth, and those of an uneven series like the fifth, although the fifth 
is more closely placed to the fourth than the sixth is. Thus Ca and Sr 
belonging to the fourth and sixth series have a greater resemblance to each 
other than they have to Zn or Cd, which belong to the fifth and seventh senes, 
and these metals on the other hand have a greater resemblance to each other 
than they have to Ca or Sr. The members of even series are less metalloidal 
or more metallic than those of uneven series, e.g, Mn of the fourth series is 
less metalloidal than Br of the fifth series. In the even series the metallic 
or basic character predominates, whilst the corresponding members of the 
uneven series rather exhibit acid properties. The members of the even series, 
so far as we know, form no volatile compounds with hydrogen or alcohol 
radicals, while the corresponding members of the uneven series do form such 
compounds. 

The last members of the even series resemble in many respects (in their 
lower oxides, etc.), the first members of the imeven series ; thus chromiiun 
and manganese in their basic oxides are analogous to copper and zinc. But 
there are great differences between the last members of the uneven senes 
(haloids), and the first members of the next even series (alkali metals). Now 
between the last members of the even series there occur, according to the 
order of atomic weights, all those elements which cannot be included in the 
small periods. Thus between Cr and Mn in the one series, and Cu and Zn 
in the next, there come the elements Fe, Co, Ni, and in a similar way after 
the sixth series come Hu, Rh, Pd, and after the tenth Os, Ir, Pt. Mendelejeff 
gives the name of a long period to two such series with three intervening 
members, forming seventeen in all. 

From the difficulty of arranging all the elements in this system, it cannot 
be regarded as yet perfect, but the fact that Mendelejeff was able so correctly 
to foretell the properties of gallium, shows that it must contain a large ele- 
ment of truth. At the time that he drew up his table there was a blank in 
the third group of the fifth series. 

The relationships of the metal which Mendelejeff believed would fill this 
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gap will be more easily seen by omitting the even series on either side of it, 
and taking only the odd series with which it will, as already mentioned, the 
more closely correspond. 


Geries, Group IT. 

3 Mg 

6 Zn 

7 , Cd 


Group III. Group IV, Group V 

A1 Si P 

— — As 

In Sn Sb 


As it stands between zinc with an atomic weight of sixty-five, and arsenic 
with one of seventy-five, while it is separated from the latter by a blank, its 
atomic weight must be ab.'ut sixty-eight. As it is atom -analogous with Al, 
its salts should have a similar constitution. It should form an oxide x.^0^, 
and a sulphide x^Sg. It will be precipitated from its solution by ammonium 
sulphide. The metal should be easily reduced by carbon or sodium, it should 
have a specific gravity of 6*9, and decompose water at a red heat. As it be- 
longs to an odd series, it should, like zinc, form volatile compoimds with 
organic radicals, and form also anhydrous chlorides. 

On the discovery of the metal gallium, it was found to a^ee in almost 
every respect with the prediction of Mendelejeff, and this fact is not interest- 
ing to chemists only, but also to pharmacologists. For the great object of 
pbarmaoologry is to obtain such a knowledge of the relations between tlio 
physical and chemical characters of bodies, and their actions upon the living 
organism, that we may be able to predict their actions with certainty, and 
to know the modifications which alterations in their physical and chemical 
characters wdll produce on their physiological action. 

MendelejefTs present classification is imperfect, because we find that by 
it the members of some natural groups, such as those of the earthy metals, are 
separated from one another, although they agree in their chemical characters. 

We find also that metals having similar pharmacological actions, as 
copper, zinc and silver, do not fall naturally together in this arrangement. 
But, on the other hand, we find also that by this classification, elements are 
brought together which do not at first seem to have any resemblance to each 
other, and are yet found by recent investigations to have a physiological con- 
nection. Thus mercury and calcium do not appear to resemble one another, 
yet Prevost has shown that, in acute poisoning by mercury, the calcareous 
matter disappears firom the bones, and in the process of elimination by the 
kidneys produces calcification of these organs.^ 


Organic Radicals. — Whether the so-called elements be 
compoimds or not, it is certain that several of them have the 
power of uniting with themselves and with others in such a 
way as to form bodies called compound radicals which resemble 
elements in many respects. These groups of atoms may enter 
into and again pass out of combination with other substances, 
just as elements do. 

For example, when compounds of the elements unite, an 
interchange of elements takes place. Thus when calcium oxide 
(CaO) and hydrochloric acid (HCl) combine, the oxygen leaves 
the calcium to combine with the hydrogen and form water, while 
the chlorine leaves the hydrogen and combines with the calcium 
to form calcium chloride. 

CaO -I- 2 HCl = CaCl, -f- H,0. 


' Prevost, Bevue Midicale de la Suisse Bcmande, p. 6S8, Nov. 16 : p. 605. 
Deo. 16, 1882 ; p. 6, Jan. 16, 1888. 
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But when ethylic alcohol (CgHgO) is treated with hydrochloric acid 
v<HCl), it is not oxygen which leaves the alcohol and is replaced 
by chlorine. The alcohol does not split up into the group CgHg 
and the element oxygen, but into the two groups OH and CjjHg. 

CjHgO + HCl = C ACl + H,0 ; 


>or, as it may also be represented — 

+ HCl = Cl + H (g) 


To the group OH the name of hydroxyl has been given, and 
to the group CgH^ that of ethyl. 

Similarly, when acetic acid (CgH^Oj) is treated with phos- 
phorus trichloride (PCI3) the three atoms of chlorine leave the 
phosphorus, and are replaced by three hydroxyl (OH) groups. 

3 C^H.O^ + PCI3 = 3 C.HgOCl + PO3H3 ; 
or, as it might be represented — 



This mode of representation is awkward and cumbrous, although 
it is clear, and the same reactions may be represented more 
shortly thus : 

3 C2H3O. OH + PCl3=3 C2H3O. Cl + P . (0H)3. 

Here again it is not oxygen, but hydroxyl (OH), which 
breaks off from the acetic acid, just as it did from alcohol ; but 
instead of the group CgHg (ethyl) being left behind, we have 
another group, CaH30 (acetyl). 

It is evident that such groups of atoms or radicals, as they 
are termed, as hydroxyl, ethyl, acetyl, &c., behave in combina- 
tion just like elements. They are not known in a free state. 

In order to exhibit the valency and probable relationships of 
radicals, they are sometimes expressed by graphic formulas, in 
which the affinities are shown by a — , as weU as in the ways 
already shown. 

As the position of the radicals in some compounds, e.g. in 
the organic alkaloids, is probably of great importance in regard 
to their action, although the subject is not well understood at 
present, the most important radicals are given below, with their 
.graphic as well as their ordinary formula. 

Hydroxyl, OH, or — 0— H. This is a monad radical, 
45on8i8ting of one atom of dyad oxygen, —0—, with one of its 
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two affinities saturated by an atom of hydrogen, and the other 
affinity free. It was at one time called water-residue, as it is 
the residue left after the removal of one atom of hydrogen from 
water, which may be regarded as the hydride of the radical. 

Hydroxyl is an important constituent of alcohols, regarding 
the chemical constitution of which two views may be taken. 
They may either be looked on as water in which one atom of 
hydrogen is replaced by organic radicals, or as compounds 
of the radicals with hydroxyl. The constitution of water and 
alcohol may be represented graphically, E standing for a monad 
organic radical — 

H— 0— H water; 

E— 0— H alcohol, €.y., (^thy^ — 0— H ; ((Phen^ — 0 — H 

Ethyl-aJcohol. Phenyl -alcohol, or 

Phenol. 

The presence of the hydroxyl group in certain substances, 
and also its position in them,' appear to be of great importance 
in regard to their physiological action.^ 

By replacing the hydrogen in one atom of hydroxyl by a 
monad, or in two atoms by a dyad element, other radicals are 
formed, e.g. 

Potassoxyl, KO, or — 0— K. 

Zincoxyl, OZnO, or — 0\ 

When united to carbonyl, hydroxyl forma a very important 
radical carboxyl. 

Carbonyl, CO or — C— , is a dyad radical consisting of 

II 

0 

tetrad carbon, in which two aflSnities are saturated by dyad 
oxygen, and two left free. It exists in aldehydes, ketones, and 
acids, although in aldehydes it is combined with hydrogen, and 
in acids with hydroxyl, to form other radicals. In ketones both 
its free affinities are saturated by organic radicals, which may 
either be of the same kind or of different kinds. 



0 0 0 


Acetone. Phenjl-methyl-ikcetone. 

Aldehyde Group, CHO, or — C— H. When the free affinity 

i 

0 


‘ Efron, PflUger's Archw, xxxvi. p. 467. 

* Stolnikow, ZeUtchr.f. phytiol, them., 1884, yiii. pp. 336 and 271. 
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of this group is saturated by a monatomic radical, we get alde- 
hydes; thus — 



Ethyl-aldehyde. Benzoic aldehyde 

(oil of bitter almonds). 


Carboxyl, CO.OH, or 0, or -C-O-H. This is 

h) II 

0 

a* monad radical. When its free affinity is saturated by an 
organic radical, it forms monad organic acids, in which the 
hydrogen of the hydroxyl is readily replaced by a basic element. 


H-C-R-O.e.g. (M^t^ -C-O-H (Ph^^ -C-O-H 


0 


0 

Acetic acid. 


0 

Benzoic acid. 



Sodium acetate. Sodium benzoate. 


Carbon forms an immense number of radicals by union 
with itself and with hydrogen, e.g. 


H 

H H 

H H 

1 1 

1 

H C- 
1 

1 1 

H-C-C- 
1 1 


\c-c/ 

H 

H H 

1 1 

Methyl. 

Ethyl. 

H H 


Nitrogen gives origin also to a 
radicals. 


Nitroxyl, NO,. 


Amidogen, NH„ or — N 


-n/=. 


\H 


Imidogen, NH or N 



number of most important 
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Phosphorus, arsenic, and antimony give origin also to a 
number of radicals similar to those of nitrogen. 

yH /H /H 

PH„ or SbH„ or -Sb^^; AsH„ or -As^^ 

/H /H /H 

PH, or 9 SbH, or —Sb<^ ; AsH, or — As<^ 

Sulphur also gives origin to some important radicals. 

\ 

Siilpburyl (sulphon), SO2, or I ; Sulphin, SO, or —S^ 

Chemical Reactions and Physiological Reactions. — 

Each element and each of its compounds has chemical re- 
actions special to itself, by which it can be recognised and dis- 
tinguished from all others. The number of these chemical 
reactions is therefore very great, but there are a few reactions 
which are common to a great number of the elements. We 
shall find that something similar occurs in their physiological 
reactions. 

The number of possible actions W’hich may be exerted on the 
body by the elements and their compounds is very great, yet we 
shall find that there are certain physiological reactions which are 
common to so many that their repetition under the head of each 
drug becomes monotonous. 

Chemical Reactions. — Although the chemical reactions 
of the metallic elements are numerous and varied, yet there 
are certain reactions w’hich are common to a very large number, 
and by these the class of metallic elements may be subdivided 
into sub-classes. Other reactions again are common to a few 
elements only, and by these the sub-classes may be subdivided 
into groups. Other reactions again are peculiar to each 
individual element, and by them it may be distinguished from 
all others. 

Thus, by the use of hydrogen sulphide, or ammonium 
sulphide, we at once divide the class of metallic elements into 
two sub-classes ; 

A. Metals which give a precipitate with one or other of these 
reagents. 

B. Metals which give no precipitate with either. 

Physiological Reactions.-7-It is probable that, if our know- 
ledge of physiological chemistry were sufficient, we might be 
able to classify physiological reactions according to the chemical 
relation between substances introduced into the organism and 
the various constituents of the organism itself. At present we 
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^re quite unable to do this ; but, as albuminous substances form 
an essential part of all living organisms, we may roughly divide 
the elements physiologically, by their relation to albumen, just 
^s we do it chemically, by their relation to sulphur, into two 
fiub- classes : 

A. Those which precipitate albumen. 

B. Those which do not. 

Just as in the case of sulphides, we might further sub-divide 
^ub-class A into two sections : 

(a) Those which precipitate albumen in acid solutions. 

(b) „ „ „ in neutral or alkaline 

solutions. 

Section (b) may be further sub-divided into groups according 
to the kind of albuminous bodies which its members precipitated, 
myosin, globulin, serum-albumen, albumoses, peptones, &c. 

We might also divide sub-class B in tw^o sections : 

(a) Substances which, though they do not precipitate albu- 
men, have a marked affinity for fatty substances or other con- 
stituents of the organism, and especially of the nervous system 
(p. 144). 

(h) Substances having no such action. 

It is evident that such a classification as this, although it 
might form the groundw'ork of a system to be perfected at some 
future time, is at present so imperfect that it is generally more 
-convenient to divide physiological reactions according to the 
organs affected : e.g., muscles, nerve-centres, respiration, circu- 
lation, secretion, &c. 

A. This group contains substances which paralyse muscles 
-and motor nerves. The number of these substances is very great 
(p. 126 et seq,, p. 150). 

This large group can again be subdivided into those which 
(a) paralyse muscle, while affecting the nerves but slightly, or 
{h) paralyse the nerves and leave the muscle uninjured. 

B. Another large group is that which acts specially on nerve- 
centres, and has little effect either on muscles or motor nerves. 
This contains sub-groups of substances which affect the brain, 
medulla, or spinal cord by exciting, paralysing, or disturbing the 
functions of each. 

C. Another group is that which affects the secretions, with 
sub-groups of substances affecting the secretions from the sweat 
and mammary glands, salivary, gastric, or intestinal glands, liver, 
or kidneys. 

' " D. Another group still is that which acts chiefly upon the 

circulation. 

These groups are all more or less distinct, although they, to 
a certain extent, may run into, or overlap, each other. 

Individual members of the same group may differ very widely 
in their physiological action, even when they all finally paralyse 
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muscle, nerves, and nerve-centres. For while they may pro- 
duce the same final result, the course of their action will be 
different, and the symptoms they occasion will depend very 
greatly upon the part of the organism which they affect first. 
Thus atropine and curare both completely paralyse motor or 
efferent nerves^ but, \vhile a very large dose of curare is required 
to paralyse the cardiac and vascular nerves, a very small dose 
paralyses those going to the muscles, and produces increasing 
weakness, gradually passing into death. On the other hand, 
an enormous dose of atropine is required to paralyse the 
motor nerves of muscles, but very small doses are suflScient 
to affect the nerves of the heart and other involuntary muscles, 
and thus we get rapid circulation, dilated pupil, and restless 
delirium. 

The physiological action of any drug depends to a great 
extent, not merely on its general affinities for classes of tissues, 
but upon its particular affinity, or power of acting on one tissue 
or organ first. The organ first affected may, through its func- 
tional activity, greatly alter the effects of the drug upon the 
others. 

As an example of this we may take the effects produced by 
very large and by moderate doses of veratrine on the frog. A 
moderate dose will produce great stiffness of the muscles, while 
a very large dose may have comparatively little effect. Yet if 
the large dose were apphed directly to the muscles it would act 
more powerfully than the moderate dose. The reason that it 
does not do so in the living body is that the large dose paralyses 
the heart so quickly that the circulation stops, and therefore the 
poison, not being conveyed to the muscles, has no action upon 
them. 

Relation between Isomorphism and Physiological 
Action. — From a number of experiments made by Dr. Blake, 
he concluded that when inorganic salts were injected directly 
into the circulation, the intensity of their physiological action 
increased in proportion to their molecular weight, but only in 
those groups of elements where the salts were isomorphic, or in 
other words, crystaffised in the same forms. Thus groups whose 
salts were crystallised in different forms had quite different 
physiological actions. He adopts Mitscherlich’s division of the 
elements into nine groups, and considers that the physiological 
^tion of the different groups differs in kind, whilst that of the 
individual members of the same group agrees in kind but differs 
m degree. Thus he states * that the salts of the first group 
mcrease in activity in the order mentioned, silver being the most 
active, and lithium the least. 


Journal of Science and Arte, vol. vii., March 1874 (corrected 
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These groups are as follows : — 

Group 1. Lithium, sodium, rubidium, thallium, caesium, and silver. 
According to him they produce death by acting on the lungs and impeding 
the pulmonary circulation. None of them affect the nervous system excepting 
caesium ; nor do any affect the pulmonary circulation excepting silver. 

Group 2. Magnesia, ferrous salts, manganous salts, nickel, cobalt, copper, 
zinc, and cadmium are increasingly leth^ in the order mentioned They 
kill by arresting the action of the heart. 

Group 8. Beryllium, alumina, yttria^ cerium, and ferric salts both impede 
the systemic and pulmonary circulation. 

Group 4. Calcium, strontium, barium, and lead salts kill by paralysing 
the ventricles of the heart. 

Group 5. Palladium, platinum, osmium, and iridium act on the heart, 
respiration, circulation, and blood. 

Group 6. Ammonia and potash paralyse the heart and cause convulsions. 

Group 7. Hydrochloric, hydriodic, bromic, and iodic acids impede the 
circulation and kill by arresting the circulation. 

Group 8. Phosphoric acid, arsenic acid, and antimony kill by arresting 
the pulmonary circulation. 

Group 9. Sulphuric and selenic acid impede the pulmonary circulation. 
The author’s statements regarding the mode of action of the 
elements show that their physiological action has not been fully 
investigated, and his results as to the lethal dose are probably 
only approximate and may want re-investigation ; but while we 
cannot accept at present all his results or conclusions as final, 
yet his last and chief conclusion is one of great interest— viz,, 
that in living matter we possess a reagent capable of aiding us 
in our investigations on the molecular properties of substances. 

Relation between Spectroscopic Characters and 
Physiological Action. 

The quickness with which a pendulum oscillates is less or greater accord' 
ing to its length, a long one oscillating slowly, and a short one quickly. The 
vibrations of a string or pipe are also slow or quick, and the note which it 
yields is low or high, according as it is long or short. 

Similarly, according to Lecoq de Boisbaudran, the rate of vibrations of 
molecules, and the wave-lengths of the light which they emit, are determined 
by their weight. When the molecular weight is high, the vibrations of the 
molecules are slow, and the light which they emit has long wave-lengths, and 
is situated towards the red end of the spectrum, AMien the weight is low 
the vibration of the molecules is rapid ; and the light they emit lies towards^ 
the violet end of the spectrum. 

In the same family of elements the mean length of the wave of light 
which they emit is a function of their atomic w eight, so that for bodies of the 
same chemical type the general form of the spectrum persists, but is gradually 
modified by the mass of the molecules. As the atomic weight diminishes, 
the spectrum wiU tend to ascend towards the violet, and as it increases the^ 
spectrum wrill tend to descend towards the red. 

Until recently, our observations on the spectra of bodies were limited to- 
the visible spectrum, but the application of photography now enables us 
to extend our observations both aoove and below the visible spectrum, and 
to ascertain the presence of definite spectra in the ultra-red and ultra-violet, 
when nothing of the sort is visible to the eye. In most musical sounds 
besides the fundamental note we have a number of harmonics having a much 
mater rapidity of vibration than it. Similarly, in the spectrum there appear 
harmonics as well as the fundamental spectr^ lines, and so instead of on» 
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line or band there may be a number. According to the author already quoted, 
the corresponding harmonics in a series of analogous spectra have mesm 
wave-lengths which increase in proportion to the weight of the molecules. 

It might appear, therefore, that a relation might be observed between the 
spectroscopic cnaracters and physiological action of an element, and this 
idea was propounded by Papillon. Hus idea was, however, to a g^eat extent 
based on the experiments of Kabuteau referred to later on, and just as no 
definite relation can be at present traced between the atomic weight and the 
loxic action of a metal, so no definite relation can be observed between its 
spectroscopic characters and its physiological action. 

Further consideration, however, will show us that this is not at all to be 
wondered at, for in physiological experiments we are not working with the 
same molecules which yield the spectrum. 

In spectrum-analysis, when line spectra are in question, according to one 
view we are in presence of phenomena produced by the chemical atom, 
whereas thiR atom exists only molecularly combined at lower temperatiures. 
According to another view, that put forward by Lockyer, we are in jpresence 
of phenomena produced by a senes — possibly a long series — of sirnplincations, 
brought about by the temperature employed, and this simplification can 
begin at very low temperatures, and is indeed indicated by Dalton’s law of 
multiple proportions. 

Such molecular simplifications and differences are represented by ozone 
and oxygen, ordinary and amorphous phosphorus, the various forms of sul- 
phur and so on, and it is therefore at this lower range of temperature — where 
the phenomena are to be studied by absorption, and not by radiation — that 
we must look for connections between molecular structure and physiological 
Action if any such connection exists.^ 

Some of the absorption bands which occur in the spectra of bodies at 
ordinary temperatures may be m the visible spectrum, like those observed in 
alcoholic and aromatic substances ; * but others may be quite invisible, and 
•only recognisable by the aid of photography in the ultra-red or ultra-violet.® 


Relation between Atomic Weight and Physiological 

Action. 

From experiments made on the toxic action of the chloride, bromide, and 
iodide of potassium, Bouchardat and Stewart Cooper came to the conclusion 
that a relation existed between the physiological activity of elements and 
their atomic weight, the activity bemg inversely as their atomic weight, c.y. 
fluorine (atomic weight, 19) being more active than chlorine (atomic weight, 

In 1867, Babuteau made a number of experiments from which he con- 
-cluded that Bouchardat was correct in saying that the physiological activity 
of the monatomic metalloids was in inverse proportion to their atomic weight, 
while that of the diatomic metalloids increased directly with their atomic 
weight : selenium being more active than sulphur. 

He considered also that he had discovered a new law regarding the re- 
lation between the atomic weight and the physiological activity of metals : 
viz., that the activity of metals increases with their atomic weight. He 
afterwards qualified this statement by saying that the poisonous action in- 
<jreased with the atomic weight amongst elements belonging to the same 
group. Thus potassium (atomic weight, 89) is more poisonous than sodium 
(28), and barium (187) than calcium (40). But it has been shown by Huse- 
mann that lithium is much more poisonous than sodium, and his results 
liave been confirmed by Bichet. 

In the following table the lethal activity of various metals is given as 

* See Hartley, Phil. Trans,, Part II. 1885. 

* Russell and Lapraik, Joum, Chem, Soc,, April 1881. 

» Abney and Besting, PhiL Trans., 1882. p. 887. 
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determined by Richet, and of the metals belonginj? to the ^*oups of the alkalia 
and earths as determined by Richet, by dash and myself, and by Botkin, jmi. 
Where the position of the metals in the tables is different the symbols are 
printed in italics. The most active, Hg, is first ; the least active, Na or Ca, last. 


Blchet 

Brunton 
and Ca«b 

Botkin, 

]uiir. 

Atomic 

Weight 

E«chet 

Bninton 
and Cash 

Botkin, 

]unr. 

Atomic 

Weight 

Hg 

___ 



200 



Cs 

Cs 

133 

Cu 



— 

G3-4 

Li 

Li 

Li 

7 

Zn 

— 

— 

65 

Mn 

— 

— 

55 

Fe 

— 

— 

56 

Ba 

— 

— 

137 

ca 

— 

— 

111-2 

Mg 

— 



24 

NII^ 

— 

— 

IS 


La 



139 

K 

K 

K 

89 

— 

Di 

1 — 

145-4 

— 

Be 

— 

9 

— 

Er 

1 — 

166 

— 

Rb 

Kb 

85-3 

Sr 

Sr 

1 

87-4 

Ni 



— 

6S 

— 

Yt 

! — 

89-8 

Co 

— 

— ' 

6S 

Ca 

Ka 

! — 

40123 

— 

Ba 

1 — 

137 

Na 

Ca 

i — 

23140 

— 

Nil, 

j — 

18 



i 



Richet’s experiments were made upon fish, and the substances were 
added to the water in which the animals were swimming. The experiments 
of Cash and myself were made upon frogs, and the substances were injected 
subcutaneously. Botkin’s experiments * were made upon dogs, and the sub- 
stances were injected directly into the circulation. 

It is possible that the differences observed were due to the differences in 
the animals on which the experiments were made, or in the way of applying 
the poison. Botkin’s table, so far as it goes, agrees perfectly with Cash’s and 
mine, and there is a general correspondence also between Richet’s results and 
ours, although there are several differences in particulars. 

It is thus evident that the relationship between atomic weight and physio- 
logical action is no simple one. But indeed, on looking into the matter more 
closely, we could hardly expect it would be. For the toxic action of an 
element may depend upon its effect on the muscles, nerv^es, nerve-centres, 
blood, or on the digestive or excretory systems. These differ from one 
another in their composition, and while it is possible that the elements 
belonging to a certain group may have relations varying with their atomic 
weight to individual organs or structures, we can hardly expect those rela- 
tionships to be the same to all organs. 

Thus an element with one atomic weight may prove fatal, by affecting 
the muscular power of an animal, w hile another with an atomic weight either 
higher or lower, may be still more deadly by affecting the nervous system or 
heart. 

What we wrant, therefore, is not a general relationship between atomic 
weight and toxic action, but a knowledge of the particular relationships ol 
each group of elements to each organ and tissue of the body. 


Relation of Atomic Weight and Smell. 

' The idea has been put forward by Ramsay that the seiwe of smell is 
excited by vibrations of a lower period than those which give rise to the 
sense of hght or heat. These vibrations ore conveyed by gaseous molecules 


‘ S. Botkin, junr. : * Zur Frage fiber den Zusammenhang der physiologischen 
Wirkung mit den chemisohen Eigensohaften der Alkalimetalle der ersten Gruppe 
naoh Mendelejeff/ Centralb, fUr du nud, Wi$s$nschftfi. No. 48 1885, 
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to the surface network of nerves in the nasal cavity. The difference of 
smells is caused by the rate and by the nature of such vibrations, just as 
difference in tone of musical soimds depends upon the rate and on the nature 
of the vibration — the nature being influenced by the number and pitch of the 
harmonics. Just as the eye and ear are capable only of appreciating sight or 
sound vibrations occurring within a limited range, so the nose is unable to 
appreciate a smell the result of the rapid vibrations produced by substances of 
low molecular weight. Hydrocyanic acid appears to be at the lowest limit, as 
one in five are, according to him, unable to detect its odour. It is fifteen times 
the molecular weight of hydrogen, and he concludes that to produce the sensa- 
tion of smell a substance must have a molecular weight at least fifteen times 
that of hydrogen. The intensity of smell in bodies of similar constitution in- 
creases with the molecular weight ; thus, methyl -alcohol is odourless, but the 
intensity of smell increases with the molecular weight of each succeeding 
member of the alcohol group, until the hmit of volatility is reached, and 
they become changed into solids with such a low vapour tension that they 
give off no appreciable amount of vapour at the ordinary tension.' 


Relation of Atomic Weight to Taste. 

Haycraft considers ^ that ‘ quality * in taste depends upon the nature of 
i-he atoms found in the sapid molecule. A study of the periodic law demon- 
strates that similar tastes are produced by combinations which cuiitain 
elements such as lithium, sodium, potassium, which show a periodic recur- 
rence of ordinary physical properties. Among the carbon compounds, those 
which produce similar tastes are found to contain a common * group ’ of 
elements. Thus organic acids contain the group CO.OH, the sweet sub- 
stances CHg.OH. There is no relation between quality of sensation and 
gross molecular weight, except that substances of either very small or very 
great molecular weight are not tasted at all. 

Connection between Chemical Composition and 
Physiological Action. 

In considering this subject and other subjects allied to it, 
we must carefully distinguish between chemical composition and 
chemical constitution ; between the mere elements of which a com- 
pound is formed and the manner in which these elements are put 
together. Thus the cyanides, or nitriles, and the isonitriles, or 
carhamines, both contain carlwn and nitrogen, and contain them 
in equal proportions ; but the manner in which the carbon is 
united with the nitrogen probably differs in the two classes, and 
their physiological action is different. Their chemical composition 
is the same, but their chemical constitution is different. 

It was pointed out by Blake in 1841 that a close connection 
exists between the chemical constitution and physiological action 
of salts ; their physiological action on animal organisms appear- 
ing to depend chiefly on the base. Yet the physiological action 
of any salt is not dependent entirely upon the base. It may be, 
and sometimes is, modified to a very great extent by the acid ; 
moreover, we find that the salts which the same inorganic base 

‘ Nature, June 32, 1882, p. 187. 

* IM., Oct. 8, 1885, p. 602. 
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may form with different acids may present very different physio- 
logical actions, as in the case of the carbonate, bromide, and 
cyanide of potassium. The same is the case with organic bases, 
and Eichardson, in 1865, drew attention to an example of the 
relation between the action of the base and acid in the amyl 
compounds. He found that amyl-hydride had an ansesthetic 
effect ; the introduction of oxygen, as in amyl-alcohol or amyl- 
acetate, added spasm to this action ; amyl-iodide produced a 
large excretion of fluid from the body, while amyl-nitrite had 
a great effect on the circulation. Thus, the base remaining 
the same, different acid radicals modified the action of the com- 
pound.* 

The fact is that sometimes the action is determined chiefly 
by the base (whether it be inorganic or organic), and sometimes 
chiefly by the acid. The action of the whole salt may differ to a 
great extent from that of the substances composing it, and it 
may agree to some extent with other salts, which differ from it 
both in regard to the base and acid composing them ; thus — the 
sulphate of magnesium and the sulphate of sodium are both pur- 
gative, and in this property they agree not only with the sulphate 
of potassium, in which the base is different although the acid is 
the same, but with the bitartrate of potassium, in w^hich both 
the base and the acid are different. This fact confirms what has 
already been said regarding the necessity for taking into con- 
sideration crystalline form and physical aggregation, as well as 
chemical composition (p. 15). 

Physiolog^ical Action of the Constituents of a Drug. — In 

the case of acids and bases, the physiological action of each is 
modified by their union, f,(f. when caustic soda and hydrochloric 
acid unite, the caustic action of each is destroyed, and we obtain 
sodium chloride and water, which have different physiological 
actions, as well as different chemical characters, from either the 
acid or the base. 

But if we examine a series of salts of the same base with 
different acids, or of the same acid with different bases, we find 
that both the acid and the base modify the physiological action 
of the compound. 


Different Acids. 


Sodium hydrate 
„ bicarbonate 
„ sulphate 

„ bcnisoate 

„ salicylate 

4 , cyanide 


caustic, 

antacid. 

piitgative, 

antihthic, 

antipyretic, 

pomr/ul poison. 


Different Bases. 


Sodium 

Potassium 

Zinc 

Barium 

Silver 

Iron 

Mercuric 


chloride j neutral in action. 
„ muscular poison. 

„ caustic, 

„ muscular poison. 

„ inert. 

„ astringent, 

hasmatinic, 

„ corrosiw, anfi- 

septic. 


This modification is in some cases due to a change in the 


‘ Brit, Assoc, BeportSt 1865, p. 280, 
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physical conditions, and especially in the solubility of the com- 
pound, Thus the chloride of silver is inert so long as it remains 
in the form of a chloride, because it is insoluble. It thus dijSfers 
much from the corrosive chloride of zinc, while if we were to 
compare the action of the nitrate of silver and zinc we should 
find considerable similarity. 

Another 6ause of difference is the different proportion of the 
acid to the base. 

Thus the proportion of sodium (Na = 23) to the acid radical 
in the following sodium salts is as follows : in the hydrate 
as 23 to 18 ; in the bicarbonate as 23 to 61 ; in the sulphate as 
23 to 96 ; in the benzoate as 23 to 121 ; in the salicylate as 23 
to 137. 

In this connection, too, the degree of saturation of the acid 
by the base must be considered. If, for example, the acid is not 
saturated, part of the action of the compound is due to its acid 
chemical properties ; and if, on the other hand, a weak acid be 
combined with a strong base, this action is partly due to the 
alkaline chemical property. 

Relation between Physiological Action and Chemical 
Constitution. 

An immense step has been made of late years in our 
knowledge of the relation between chemical constitution 
and physiological action by the discoveries of Crum-Brown^ 
Fraser, and Schroff, who have shown that by modifying artifi- 
cially the chemical constitution of a drug it is possible to modify 
also its physiological action. And not only so, but they have 
shown that similar modifications in the chemical constitution 
of various drugs induce similar modifications in the action of 
their derivatives; thus they have foimd that by introducing 
methyl into the molecule of strychnine, brucine, and thebaine, 
the convulsive action exerted by these substances on the spinal 
cord was changed into a paralysing one exerted on the ends of 
the motor nerves. Other alkaloids, also, which do not exhibit 
a convulsive action, nevertheless exhibit a paralysing one when 
their constitution is altered by means of methyl ; thus methyl- 
codeine, methyl-morphine, methyl-nicotine, methyl-atropine, 
methyl-quinine, methyl-veratrine, and several others, all exhibit 
this paralysing action (p. 160). 

As a general rule, most of the compound radicals formed by 
the union of amidogen with the radicals of the marsh-gas series 
possess a paralysing action on motor nerves. 

The subject of the connection between chemical constitution 
and physiological action is the most important one in phar- 
macology, and we shall have to return to it in considering the 
actions of various groups of organic substances. 
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CIBCUMSTANCES WHICH AFFECT THE ACTION OF 
DBUGS ON THE ORGANISM. 

One of the most important circumstances affecting the action of 
any drug is the mode in which it is brought into contact with 
the various parts of the organism. 

Local and Remote Action. — The local action of a drug is 
that which it exerts on the part to which it is applied. Thus 
sulphuric acid has a direct irritant or destructive action, and 
when applied to the skin or mucous membrane will produce 
local redness, inflammation, or sloughing. When swallowed, 
it produces weakness of the circulation, stoppage of the heart, 
and death. 

This effect on the circulation is not due to the direct action 
of the acid upon the heart, the vessels, or the nervous system, 
after its absorption : it is due to the reflex action exerted upon 
them by the irritation of the nerves of the stomach which 
the sulphuric acid produces. This action on different parts 
through the nervous system is termed its remote action, in 
contradistinction to the local action of the acid upon the gastric 
mucous membrane. 

The Interaction of various functions in the body is one 
of the greatest diflficulties in the way of our readily understanding 
the action of drugs. 

One function alters another, and the second reacts upon the 
first, so that in some cases it is almost impossible to say precisely 
how far the alteration in any function is due to the direct effect 
of the drug upon it, and how far to some indirect action. Thus 
curare when applied to a wound usually kills without producing 
any convulsion whatever. It paralyses the ends of the motor 
nerves, so that all the muscles in the body become powerless. 
J^ut when it is given by the stomach, and excretion through 
the kidneys prevented, death is preceded by convulsions. These 
convulsions are not caused by any direct irritating action of the 
curare itself upon the nerve-centres; they are due to irritation of 
these centres by a venous condition of the blood. This venosity 
of the blood is due to imperfect respiration, produced by paralysis 
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of the respiratory muscles through the action of curare on the 
motor nerves.' 

The effect of curare is a purely paralysing one, both when 
the animal dies quietly and when it dies with convulsions. In 
both cases it paralyses the motor nerves of the respiratory 
muscles and of the extremities. In both cases it causes death 
by arresting the respiration and producing asphyxia. But in 
the latter case the motor nerves of the extremities being only 
partially paralysed when asphyxia occurs, they respond by con- 
vulsive movements to the irritation of the nerve-centres, which 
the venous blood produces. In the former, the paralysis of the 
limbs being complete, the muscles remain perfectly quiet, not- 
withstanding the irritation of the nerve-centres. 

Convulsions also sometimes occur previous to death from 
narcotic poisons : and in a description of the action of these 
poisons we frequently meet with the phrase, ‘ coma, convulsions, 
and death.’ In such cases the convulsions are also caused by 
the irritation of the nerve-centres by asphyxial blood. 

The drug causes the coma; the coma causes imperfect re- 
spiration ; imperfect respiration renders the blood venous ; and 
the venous blood causes convulsions. 

Direct and Indirect Action. — The direct action of a drug 
is the effect it produces on any organ with which it comes in 
contact. Thus sulphuric acid applied to the skin, or taken 
into the stomach, will, according to its degree of concentration, 
irritate or destroy the mucous membrane which it touches. 
Its direct action upon them is therefore that of an irritant or 
caustic. 

Curare, when applied to the ends of a motor nerve in a 
muscle, paralyses them. It does this either when the muscle 
is soaked in a solution of curare, or when the curare is carried 
through the substance of the muscle by means of the blood 
circulating in it. 

Paralysis is therefore the direct effect of curare on the motor 
nerves. 

The convulsions which sometimes occur in poisoning by 
curare are caused by its indirect action. It has no stimulating 
effect on the nerve-centres, when applied to them directly or 
caried to them by the blood, but by paralysing the muscles of 
respiration, and thus causing asphyxia, it indirectly irritates the 
nerve-centres, and causes convulsions. 

Selective Action of Drugs. — Drugs sometimes seem to 
affect only one part of the body and to leave the other organs 
unaffected ; although the drugs may be carried equally by the 
blood to every part of the body, they appear to combine with 
some and not with others. Many dye-stuffs will not attach 
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themselves to cotton fabrics, but will do so readily to wool or 
silk ; and we find that different tissues, and even different parts 
of the same tissue, have very unequal attractions for stains: 
thus some anilin colours will deeply stain a nucleus, while 
leaving the cell in which it is contained entirely uncoloured. 
Although the different organs of the body contain many sub- 
stances in common, yet their chemical composition varies within 
wide limits, and the products of the tissue-waste are also differ- 
ent. Even in the same organs the cells may have different 
properties, and even individual parts of the same cell may differ. 
Some have a reducing, and others an oxidising action ; some an 
alkaline, and others — as may be ascertained from their action on 
anilin colours^ — an acid, reaction (p. 70). We would therefore 
expect that, just as the tissues exert a selective action upon dye- 
stuffs which we are able to see, they will also have a selective 
action on many organic substances, although this action may 
not be visible to our senses. 

Primary and Secondary Action. — I have already stated 
(p. 5) that the so-called action of a drug is not one-sided : it 
is the reaction between the drug and the organism. While 
drugs are circulating in the body they may modify the chemical 
nature and the physiological functions of various organs. In 
some cases the drug, after doing this, may again leave the organs 
and be eliminated without undergoing any essential change ; but 
in other cases the chemical character of the drug itself under- 
goes an essential change during its sojourn in the body. Some 
organic substances undergo complete combustion, and are con- 
verted into carbonates, while others are converted into substances 
having a powerful physiological action, but perfectly different 
from that of the substance originally introduced into the body. 
These products of the decomposition of the drug may then, 
while circulating in the blood, or during the process of excretion, 
exert upon the organism a marked physiological action quite 
different from that of the original substance. Perhaps one of 
the most marked examples of this is to be found in morphine. 
Morphine lessens the irritability of nerve-centres, producing 
sleep, and having a marked sedative action upon the stomach 
in allaying vomiting, either when introduced directly into the 
stomach or injected into the circulation. This is its primary 
action ; but in the body morphine undergoes certain alterations 
and becomes partly converted into oxy-dimorphine, which 
appears to counteract the soporific action of morphine, and 
probably either oxy-dimorphine or some other product of the 
decomposition of morphine has an emetic action. The effect of 
these secondary products will manifest itself after the original 


* P. Ehrlich, * Ueber die Meihylenblaareaction der lebenden Nervensubstan*.* 
med. Wochmmihnfti 1886, No. 4. Ibid* 1885. 
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dose of morphine has either been eliminated or undergone con- 
version into the products already mentioned; and thus the 
secondary action will be quite dijfferent from the primary, and 
instead of narcosis and quietness of the stomach, there will be 
excitement, and nausea or vomiting, which may require to be 
again counteracted by a larger dose of the origin^ drug. 

It is evident that the relation between the primary and 
secondary effects of a drug will, if this explanation be correct, 
vary very much according to the relative solubility of the drug 
originally administered, and of the products of its decomposition. 
If the products of decomposition be more soluble, and more 
readily eliminated, than the drug itself, they will leave the 
organism before it, and their action will hardly appear ; but if 
they are less soluble, and more slowly eliminated, their action 
may persist for a considerable length of time. 

Relation of Effect to Quantity of the Drug. —The effect 
of drugs varies very much according to the quantity employed. 
Sometimes this is due to the interaction of different parts of 
the body on one another, as already mentioned in regard to 
veratrine (p. 26). Sometimes it is due to the different effects 
upon individual cells or tissues. Thus we find, very generally, 
that any substance or form of energy, wliether it be acid or 
alkali, heat or electricity, which in moderate quantity increases 
the activity of cells, destroys it when excessive. 

But varying doses do not always produce opposite effects. 
We sometimes find that exceedingly small and exceedingly 
large doses have a similar effect, which differs from that pro- 
duced by moderate doses. Thus very minute quantities of 
atropine render the pulse somewhat slow ; larger quantities 
make it exceedingly rapid, and very large quantities again 
render it slow. 

Moderate quantities of digitalis slow the pulse, larger quan- 
tities quicken it, and stUl larger quantities render it slow 
again. We find a similar effect produced by variation in tem- 
perature. Great cold disturbs the mental faculties, so that 
men exposed to it present symptoms which cannot be dis- 
tinguished from those of intoxication. Ordinary temperatures 
do not disturb the functions of the brain, but high temperatures 
do, as we see in the delirium of fever, wWch in many cases im- 
mediately ceases when the temperature of the patient is reduced 
by cold baths. 

Homoeopathy. — This opposite action of large and small 
doses seems to be the basis of truth on which the doctrine of 
hom^pathy has been founded. The irrational practice of giving 
infinitesimal doses has of course nothing to do with the principle 
of homoeopathy — siTmlia ^vmilibus curantwr : the only requisite is 
that mentioned by Hippocrates, when he recommended man- 
drake in mania; viz. that the dose be smaller than would be 
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sufficient to produce in a healthy man symptoms similar to 
those of the disease. Now in the case of some drugs this may 
be exactly equivalent to giving a drug which produces symptoms 
opposite to those of the disease ; and then we can readfly see 
the possibility of the morbid changes being counteracted by the 
action of the drug, and benefit resulting from the treatment. 
For example, large doses of digitalis render the pulse extremely 
rapid, but moderate ones slow it.* The moderate administration, 
when there is a rapid pulse, is sometimes beneficial : this 
might be called homoeopathic treatment, inasmuch as the dose 
administered is smaller than that which would make the pulse 
rapid in a healthy man ; but it might also be called antipathic^ 
inasmuch as the same dose administered to a healthy person 
would also slow the pulse. 

Homoeopathy can therefore not be looked upon as a universal 
rule of practice, and the adoption of any such empirical rule 
must certainly do harm by leading those who believe in it to 
rest content in ignorance instead of seeking after a system of 
rational therapeutics. 

Dose. — The amount of a drug, which actually comes in con- 
tact wuth and affects the tissues, depends upon several conditions 
— (1) the quantity actually given ; (2) its proportion to the 
body-weight; (3) the rapidity of its absorption by the blood 
from the place of introduction ; (4) the condition of the circula- 
tion in various parts of the body, which determines the quantity 
of the drug carried to each ; (5) the rate of its absorption by the 
tissues ; (6) the rapidity of excretion. 

The word dose, as employed in medicine, usually means the 
quantity given at one time, but sometimes this may be very 
different from what actually produces any effect. It is the 
amount of the drug existing in the blood at any given time, 
or rather the proportion of it that actually comes in contact 
with or is absorbed by the tissues, which really acts. We must 
therefore consider more in detail the circumstances which affect 
this proportion. 

Size. — As the action which a drug has on the body is not 
dependent on its absolute amount, but on the proportion it bears 
to the bmly on which it is to act, an amount which is a small 
dose for one person is a very large one for another.® Thus if a 
grain of some active substance be injected at the same time into 
the veins of a full-grown man and into those of a boy of only 
half his weight, it will be distributed through twice as much 
blood in the man as in the boy, and each tissue will only receive 
half as much of it. The dose of a drug must therefore be re- 
gulated by the weight of the patient; and thus women, being 


* Vid$ Tranbe, Med, Centr, Ztg, xxx. p. 94, 1861, and Brunton On Di^italiSy p.21. 
* Buohheiin, AretmmitUlUhre, Srd edit. p. 54. 
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lighter, require a smaller amount than men, and children less 
than adults. Though it would be more exact, it is not always 
convenient, to weigh patients ; but in experiments on animals 
we usually weigh the animal carefully, and describe the dose in 
terms of the body-weight. For example, in describing the lethal 
dose of physostigmine we do not say that it is so many grains for 
an animal, but that it is 0*04 grain per pound weight of a rabbit. 
This relation, however, is not always an exact one, and other 
circumstances must be taken into account. Thus the species 
of the animal must be considered, for the same dose which 
would kill one kind of animal will not kill another. In animals 
of the same species the state of nutrition must be taken into 
account, for two animals of the same species, which would be 
nearly of the same size when equally nourished, may have very 
different weights' if the one is fat and the other is lean. But the 
fat is a comparatively inert tissue, and if we give to each animal 
a dose regulated by its body-weight, the vital organs, brain, 
heart, and spinal cord of the fat animal will get a larger share 
in proportion than those of the lean one. 

In testing the action of poisons on frogs, also, it must be 
remembered that a female frog with a quantity of spawn will be 
very heavy, but the spawn, hke the fat, is not to be reckoned as 
tissue ; so that a dose given in proportion to the actual weight 
would be much larger than the same proportion given to the 
frog after spawning. 

Mode of Administration. — If a substance be injected into 
the veins, the whole of it mixes with the blood and becomes 
active immediately, and the maximum effect is thus at once 
obtained and will again diminish as the substance is excreted. 
But the case is different if it be injected subcutaneously, and if 
it be given by the stomach or any other mucous cavity the 
difference is still greater ; for as soon as some of it is absorbed 
excretion begins, and thus one portion of the drug is passing out 
of the blood while another portion is being taken in. The 
amount in the blood is, then, only the difference between that ab- 
sorbed and that excreted in a given time (Fig. 6). Absorption may 
be so slow, or excretion so quick, that there is never a sufficient 
amount of the substance in the blood to produce any effect. 
Thus Bernard found that a dose of curare which would certainly 
paralyse an animal when injected into the veins, or even sub- 
cutaneously, would have no effect when introduced into the 
stomach ; ‘ and showed that this was due to the kidneys ex- 
creting the poison as fast as it was absorbed from the stomach, 
by extirpating the kidneys,^ when the animal became paralysed 
as surely as if the poison had been introduced at once into the 


* Bernard, Lemons but les EffeU dcB Substances ToxiqueSt p* 283. 
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veins, though not so quickly. Hermann also discovered, without 
being acquainted with Bernard’s observations, that curare taken 
into the stomach would produce paralysis if excretion were pre- 
vented by ligature of the renal vessels. 


Pulmonary arteriei. 
(Absorption.) 

Veins of general surface of 
body. (Absorption.) 


Liver. 

(Destruction of drugs.) 
Veins of stomach 
( Absorption from stomach. ) 

Biliary circulation. 
(Excretion into intestine.) 
Veins of intestine. 

.) 



Arteries going to nerve- 
centres. 

Pulmonary 

(Excretion.) 

Arteries to muscles. 


Arteries to stomach. 
(Excretion into stomach.) 


Arteries to intlistines. 
(Excretion into intestines.) 
Kidney. 

Excretion by kidney. 


Pig. 6. — Diagram to illustrate absorption and excretion. The arrows show the direction of the cur- 
rents, The absorbents from w hlch the blood passes directly into the general circulation are 
represented diagrammatical ly by the vems of the lungs and of the general body surface in the 
figure. The absorbents by which the drug must pass through the liver, and possibly be partly 
ezorei^ or destroyed, are represented by the veins of the stomach and intestine. The excreting 
channels by which the drug may pass dlrectly-frora the body without re-absorption occurring 
are represented by the vessels of the lung and by the ureter. Those by which excretion takes 
place into ouvities from which much re-absorption may occur are represented by the arteries to 
the Intestine and the stomach. 


The absorption of drugs from the stomach and intestines 
may be considerably retarded, and their action diminished, by 
the liver. Before reaching the general circulation, drugs ab- 
sorbed from the intestinal canal must all pass through the liver 
(Fig. 6). In their passage they may be partly arrested and ex- 
creted again into the intestine along with the bile. They may 
be also partially destroyed. A larger quantity of a drug may thus 
be necessary to produce similar effects when introduced by the 
stomach than wlien injected directly into the circulation or under 
the skin — (1) because it may be absorbed more slowly by the 
vessels of the gastric or intestinal mucous membrane ; (2) because 
a part of it may be arrested in the liver and excreted into the 
intestine along with the bile ; (8) because a part of it may be 
actually destroyed in the liver. 

The more rapid the absorption, or the slower the excretion, 
of any drug, the greater will be its effect. Thus the effect pro- 
duced by the same dose of a medicine will be in proportion to 
the rapidity of its absorption from the different parts to which it 
has been applied, unless the differences be so dight that there 
has not been time for the excretion of any considerable quantity 
from the blood during the process. On this account we must 
diminish the dose of a medicine in order to obtain the same 
effect, according to the rapidity of absorption from the place to 
which we apply it. Absorption is quicbesl from serous mem- 
branes, next trom interoellidar tissue, and slowest from mucous 
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membranes. The vascularity and rate of absorption from inter- 
cellular tissue is greater on the temples, breast, and inner side 



Fig. 6, — Diagram to illustrate the differences produced in the amount of a drug present in the 
organism by alterations in the rate of absorption and excretion. The lower funnel represents 
the organisiin. A represents the condition when a drug is rapidly introduced, as by injection 
into a rein. In this case the drug, e.g. curare, comes to be present in large quantities in the 
organism, and produces its full physiological effect. This is represented by the fulness of the 
lower funnel. And it does this notwithstanding the rapidity of excretion, wlilch causes 
the drug to be quickly eliminated and to appear copiously in ♦be urine, as represented by tlio 
fulness of the b^ker into which the fluid flows from the lower funnel. B represents the con- 
dition when a drug is slowly absorbed and rapidly excreted as when curare is given by the 
stomach. In this case the quantity present in the blood at any one time is ver> minute, as 
represented by the empty condition of the lower funnel. C represents the condition when 
abaorption is rather quicker than excretion, as when a dose of morphine is given by the stomach. 
D represents the condition where absorption is moderate but excretion is inU'rfered with, lead- 
ing to accumulation ui the blood, as where an active drug is given by the mouth and the kidneys 
are much degenerated 


of the arms and legs than on their outer surfaces, or on the back.* 
It should not be forgotten that any drug introduced into the 
stomach, but not absorbed into the blood, is as much outside 
the body as if it were in the hand, for any eifect it will have on 



Pig. 7.— Diagrammatic representation of the body. A is a box to represent the tissue*. B is an 
inner tube to represent the intestinal canal. It is obvious that anything which is merely In the 
inner tube is outside the box, and, similarly, anything which is merely in the Intestinal is 
ontside the body. 


the system, provided always it have no local action on the gastric 
walls. But if it act directly on the walls of the stomach, it may 
have an effect which it wo^d not have when held in the hand 


* EuleDburg, Hypodermatische Injection der Argneimittel, 3rd edit. p. 05. 
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or applied to the skin. Thus mustard, which would produce 
redness and burning of the skin, will cause vomiting when 
swallowed; but opium, which does not act on the stomach 
itself, except by diminishing its sensibility, produces no apparent 
effect until after it has been absorbed. 

By the difference between absorption and excretion under 
different circumstances or in different individuals,^ the cumu- 
lative action of drugs, the effect of idiosyncrasy, habit, climate, 
condition of body, as fasting, &c., disease, and form of adminis- 
tration, can, to a certain extent, though not entirely, be explained ; 
but experiments on some of these points are deficient, and the 
explanations now given are to some extent theoretical. 

Duration of Action of Drugs. — When a soluble drug is 
introduced into the stomach, it will undergo absorption, and the 
whole of it may possibly be absorbed without any portion of it 
even passing into the intestine. After absorption into the blood 
it will either remain in the plasma or form a compound with the 
corpuscles. It will thus be carried to the liver, where part of it 
may be retained {vide p. 39). Such portions as pass through 
the liver will then be carried to the right side of the heart, to 
the pulmonary circulation, and then, passing to the left side of 
the heart, will be distributed to all parts of the body. As ab- 
sorption continues, the quantity of the drug in the stomach will 
gradually diminish, while that in the circulation will increase to 
a certain extent ; this extent, however, will depend upon the 
activity of the eliminating organs. The drug will be carried to 
all parts of the body, both to the eliminating organs and to those 
connected with the other functions of the organism. It will enter 
into combination, more or less firm, with all those organs which 
have any attraction for it, and will more or less modify their 
functional activity. In the processes of tissue-change, which are 
constantly going on, the combination between the drug and the 
organs will be gradually destroyed ; and, being again returned to 
the circulation, it will undergo gradual elimination. The method 
in which elimination occurs will also depend, to a certain extent, 
on the selective action of the eliminating organs ; thus soluble sub- 
stances are usually eliminated most readily by the kidneys, while 
salts of the heavy metals, which form insoluble compounds with 
albumen, are eliminated to a great extent by mucous membranes. 

Cumulative Action. — If a substance be naturally so slowly 
excreted from the body that the whole of the dose in ordinary 
use is not excreted before another is given, the amount present 
in the body will gradually increase, just like the curare in Her- 
mann’s experiment, and will produce an increasing or cumulative 
effect. Examples of this are to be found in metallic preparations, 


* Children absorb more quickly than adults, so opium is more dangerous te 
them. Marx, Lehre vm dm QifUnt^ vol. ii. 2>. 117. 
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such as those of mercury or lead, which are excreted very slowly ; 
or in some of the organic alkaloids, if given in sufficiently large 
and frequent doses. The sparingly soluble alkaloids which 
form stable compounds with the tissues and are thus slowly 
eliminated are more liable to prove cumulative. The size of 
the dose and the frequency with which it must be repeated in 
order to produce 'a cumulative effect will differ according to the 
rapidity with which the drug is excreted ; for, if excretion be 
rapid, a larger dose or more frequent repetition will be required. 

Sometimes the symptoms of the physiological action of a drug 
instead of increasing gradually may do so suddenly, and it is to 
this kind of action that the term cumulative action is most 
usually applied. This may sometimes be due to a sparingly 
soluble drug accumulating in the intestinal canal, and being 
suddenly dissolved and absorbed on account of some change 
occurring in the intestinal contents ; at other times it may be due 
to arrest of excretion, as in the case of the two vegetable active 
principles, digitalin and strychnine, to which an especial cumu- 
lative action is ascribed. After moderate doses of these drugs 
have been taken for some time, it is found that instead of the 
effects they produce increasing gradually, as we would expect 
from a gradual accumulation in the blood, the symptoms of 
poisoning become suddenly developed, in somewhat the same 
way as if the dose had been suddenly increased. It is evident 
that a diminution in the quantity excreted will produce this 
effect as readily as an increase in the quantity taken, and this 
is probably the true cause of the phenomenon. When digitalin 
has been taken for some time and accumulated to a certain 
extent in the blood, it causes a diminution in the amount of 
urine excreted, and this diminution is either accompanied or 
quickly followed by the other symptoms of poisoning. ‘ The 
effect, indeed, seems exactly the same as Hermann would have 
obtained in his experiment if he had only partially compressed 
the renal arteries instead of ligaturing them completely. For 
digitalin appears to diminish the secretion of urine by causing a 
powerful contraction of the renal vessels,* and in large doses may 
completely arrest the secretion of urine,* and probably also the 
circulation through the kidneys. Strychnine has a similar action 
on the vessels.^ 

Effect of different Preparations. — When a drug is given in 
a soluble form, and in small bulk, it is more quickly absorbed 
and will have greater effect than when given in a less soluble 


* Bnmton, On DigitaUs, p. 89. 

* Brunton and Power, Proceedings of Royal Soc„ 1874, No. 158, and CentraU 
hlattf. d, Med* Wiss.^ 1874, p, 497. 

* OhriBtison, Edin. Med* Joum.^ viL 149. 

* Gratzner, PflUger^s Archw^ 1876, Bd. xi* p. 601. G&rtner, Separat-Abdruch 
a* d* Izxz. Bd* d, k* Akad* d. Wu$* IIL Abt, Peo. Heft, Jabrg. 1879. 
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form or much diluted. Thus drugs given in solution as tinctures 
will act, as a rule, more quickly than when given in the form of 
pill or powder. 

Effect of Fasting. — When a drug is given upon an empty 
stomach, it is usually absorbed much more rapidly. Thus the 
same quantity of alcohol which would have no effect on a man 
if taken during or after dinner, might intoxicate him if taken 
on an empty stomach, and especially if he were thirsty, so that 
absorption occurred rapidly. Curare, although it is usually 
inert when placed in the stomach, is sometimes absorbed so 
rapidly from an empty stomach as to produce a certain amount 
of paralysis. 

Besides the alterations in absorption we have to consider also 
the local action on the stomach itself, and the reflex effects which 
may be produced through the gastric nerves on other organs. Thus 
where we give a drug for its local action on the stomach itself, it 
is administered with the greatest effect during fasting, as it will 
come in contact with all parts of the gastric mucous membrane. 
An example of this is the use of a small dose of arsenic for 
gastric neuralgia or lientery. 

But when we wish to prevent local action on the stomach — as, 
for example, when we give arsenic for its general effect on the 
system, in cases of skin-disease — we administer it after meals, so 
that it may be diluted by the food, and not irritate the stomach 
too much. 

Effect of Conditions of the Stomach. — In some conditions 
of the nervous system, absorption takes place much more slowly 
than others ; indeed, both digestion and absorption appear to be 
sometimes totally arrested. Thus in persons in whom a sick 
headache comes on some time after a meal the contents of the 
stomach are vomited after a while and the food is found to have 
undergone digestion but not absorption. If the meal be taken 
after the headache has come on it will be found, in some persons 
at least, that the food is vomited almost unchanged, both diges- 
tion and absorption appearing to be arrested. This condition 
exists also in delirium tremens, and in a case of this disease I 
have seen pieces of food thrown up in an undigested condition 
although they have been swallowed, as the patient has informed 
me, three or four days before. It is probable that in these con- 
ditions drugs are also not absorbed, and I think it is not im- 
probable that the harmlessness of large doses of digitalis given 
in cases of delirium tremens is due to the non-absorption of the 
drug. 

Effect of Habit — The tissues seem to have a certain power 
of adapting themselves to changes in their surroundings. Thus 
salt-water amoebss will die when placed at once in fresh water, 
but if the fresh water be added very gradually, they may by -and- 
by become accustomed to live in it. Fresh-water amoBbsB also 
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have the power of becoming gradually accustomed to increasing 
quantities of salt gradually added to the water in which they 
live, and which would at once kill them if added suddenly. A 
similar power seems to be possessed by the tissues of the higher 
animals, in regard to some drugs at least. Thus the arsenic- 
eaters of Styria are able to consume — not only without injury, 
but with apparent benefit to themselves — a quantity of arsenic 
which would prove fatal to one unaccustomed to it. The same is 
the case with opium and morphine. With these latter drugs there 
seems to be hardly any limit -to the quantity which can be taken 
after the habit has been once established, and after a certain 
dose has been exceeded. 

It is possible, however, that in addition to a process of ac- 
commodation going on in the tissues, there is a slower absorption, 
and perhaps more rapid excretion, going on at the same time ; 
for it is observed in the case of opium that sometimes the effect 
is not only diminished, but the time which elapses before it 
occurs is lengthened when persons have become accustomed to 
the drug. 

In regard to the possibility of very slow absorption we must 
remember the power of the liver to arrest and excrete or to 
destroy poisons, especially as it is chiefly in the case of vegetable 
poisons that their power is lessened by habit, which has much 
less influence on the effect of inorganic substances. The toler- 
ance of some inorganic drugs, and especially of tartar emetic in 
disease or after repeated doses, may be due to fever or the 
drug itself lessening the acidity of the stomach, and consequently 
the action of the drug, which acts most strongly in presence of 
an acid. 

The Effect of Temperature. — Chemical reactions, as a rule, 
go on more rapidly the higher the temperature, excepting when 
very high temperatures are reached and dissociation occurs. 
The effect of drugs upon living organisms may be regarded as 
being to a great extent due to chemical union between the drugs 
and the organism, and therefore we should expect that alterations 
in temperature would greatly affect the action of drugs and that, 
as a rule, we should find that they would act with greater quick- 
ness when the temperature is high unless some other factor 
should be brought into operation by the increasing temperature. 
Experience confirms this expectation, and, as a matter of fact, 
the effect of temperature on the action of drugs is very great. 
At different temperatures the administration of the same drug 
may be followed by different results, and it is probable that a 
great number of the contradictory observations which we find 
in works on Pharmacology are due to this most important factor 
having been neglected in making the experiments. It is of the 
greatest importance to the physician also, as many of the cases 
of disease which he has to treat are accompanied by a rise in 
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temperature which may have a very important effect upon the 
action of the drugs which he administers. 

The alteration produced in the effect of drugs by warmth, was 
first noticed by Alexander von Humboldt, who observed that 
warmth not only acted as a stimulant to the heart in increas- 
ing the power and rapidity of its contractions, but noticed that 
warmth increased the rapidity with which alcohol destroyed the 
irritability of a nerve, and potassium sulphide that of a muscle. 
Bernard observes generally that poisons act slightly on frogs 
when cooled down, and become mojre active the higher the tem- 
perature. The effect of warmth in stimulating the movements 
of protoplasmic structures, such as amoebae and cilia, was in- 
vestigated by Kiihne ; and, in an important research, Luchsinger 
experimented on the influence of warmth on the action of poisons 
on many organs, and found that the ciliary motion in the 
pharynx of the frog became paralysed by chloral, potassium 
carbonate, and tartrate of copper and sodium more and more 
quickly in proportion to the rise in temperature. On cooling 
down the ciliary movement again returned. 

Dr. Cash and I have found that the action of veratrine or 
barium on muscle is very much altered by heat and cold. At 
ordinary temperatures contraction is greatly prolonged, but under 
the influence of either great heat or great cold the contraction 
again becomes nearly or quite normal. 

Many, if not all, muscular poisons act more quickly with 
increased temperature ; and frogs poisoned with chloral, copper, 
manganese, potash, and zinc are paralysed more quickly when 
the temperature is high, than when it is low, whether the alter- 
ations be produced artificially, or be due to differences in the 
season at which the experiments are made. 

Rabbits poisoned with copper or potash also die more quickly 
when placed in a warm chamber than when left at the ordinary 
temperature. 

The terminations of motor nerves in the muscles are also 
greatly affected by temperature. 

Guanidine produces in the frog fibrillary twitchings of the 
muscles, which persist even in excised muscles, but are removed 
by curare, and are therefore in all probability dependent on an 
affection of the terminal ends of the motor ncnrves in the muscle. 
Luchsinger found that when four frogs are poisoned in this 
way, and one is placed in ice-water, another in water at 18®, a 
third at 26®, and a fourth at 82®, the fibrillary twitchings soon 
disappear from the muscles of the frog at 0®, and only return 
when its temperature is raised to about 18®. In the one at 18® 
convulsions occur, which are still greater in the one at 26®. In 
the frog at 82®, on the other hand, no abnormal appearance is 
to be remarked, and five times the dose may be given without 
doing it any harm. 
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This poison then resembles veratrine in acting only at ordi- 
nary temperatures, and in its action being abolished by excess of 
heat or cold. 

The effect of temperature on secreting nerves is well marked. 
When the sciatic is stimulated in an animal, the corresponding 
foot usually begins to sweat, but the sweating is very much less 
if the foot is cooled down than if it is warm. A similar action 
is exerted by temperature upon the sweating produced by pilo- 
carpine — a drug which appears to act by stimulating the ends 
of the secreting nerves. 'V^en the animal is cooled, this drug 
is much less powerful than when it is warm. 

Overheating appears to have an opposite action, and when 
the foot is heated up to a certain temperature it does not secrete 
nearly so readily, even though the glands themselves are not in- 
jured, and secretion may commence after the lapse of a little time. 

The influence of poisons on the heart of the frog is also 
modified by temperature. Kronecker found that its beats were 
arrested by ether easily and quickly when the temperature was 
high, but with great difficulty when it was low. Ringer found 
that a small dose of veratrine greatly affects the ventricle at a 
moderate or high temperature, but at a low temperature produces 
no effect. ‘ 

Luchsinger noticed that when the frog’s heart had been 
arrested by passing dilute solutions of chloral, copper, or potas- 
sium carbonate through at 25® C., the pulsations again began 
when the temperature was reduced to 15® C. When, on the 
contrary, the heart had been arrested in a similar manner, at a 
temperature of 6® C., pulsations could then be induced by warm- 
ing it to 15®. 

Some extraordinary observations on the effect of temperature 
upon the action of drugs on the spinal cord have been made by 
Kunde and Foster, who have found that, in a number of frogs 
poisoned with strychnine and exposed to different temperatures, 
raising the temperature diminishes the convulsions, while cold 
increases them if small doses are employed. Raising the tem- 
perature, indeed, may not only diminish but entirely abolish the 
convulsions, while putting a frog in ice may bring them on when 
they would not otherwise appear, and cause them to last for no 
less than twenty-four hours. T^en large doses are employed 
the opposite effect is produced ; raising the temperature then 
increases the convulsions, while cooling the frog down to 0® 
abolishes them. 

An observation similar in some respects, though differing in 
othc^, has been made on the effect of temperature on the action 
of picrotoxin by Luchsinger.* When this poison is given to three 


* Binger, ArthwM of Mtdieine^ vol. rii. Feb. 1882, p, 5. 
s Luchsinger, Phy$iologi$cH4 Studim^ Leipzig, 1882. 
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frogs, and they are then placed in water at 0°, 15®, and 82®, 
in a few minutes the convulsions occur in the one at 32®, shortly 
afterwards in that at 15®, while the one at 0® remains for a long 
time completely unaffected, and only exhibits signs of convulsion 
when the dose has been very great indeed, or when it is taken 
out of the cold bath. 

The effect of warmth in accelerating death from muscular 
poisons has already been mentioned. 

The power of warmth to preserve life in narcotic poisoning 
was observed by Hermann in relation to alcohol, which rabbits 
bear better when they are somewhat" warmed.* Its extraordinary 
effect in preventing death in animals poisoned with chloral was 
noticed by Strieker, and more thoroughly worked out by myself 
at his suggestion.® Death by chloral appeared from my ex- 
periments to be in a great measure due to continued loss of heat 
from the animal. This seems to be the case also in metallic 
poisoning by copper, manganese, mercury, platinum, potassium, 
thallium, tungsten, and zinc. Its cause appears to be twofold : 
(1) the iK)ison8 lessen combustion in the body, and the amount 
of heat produced, as is shown by their diminishing the amount 
of carbonic acid excreted ; (2) besides disturbing the production 
they also disturb the regulation of heat, so that animals poisoned 
by them have less power of resisting the influence of external 
temperature, and therefore the temperature rises more quickly 
when they are put in a warm chamber, as well as sinks more 
quickly when they are exposed to cold. 

All these observations show that the definition of the action 
of a drug, already given (p. 5), must be still further modified, 
and we must define it as the reaction between the drug and the 
various parts of the body at a certain temperature. 

Thomas ® found that digitalis has sometimes no action on the 
pulse in pneumonia. As the slowing of the pulse produced by 
this drug is to some extent effected through the vagi, it occurred 
to me that its want of action in this disease might be due to the 
paralysis of these nerves by heat. On testing the action of heat, 
however, on the vagus, in rabbits deeply chloralised, I found that 
it was not paralysed at a temperature just sufficient to kill the 
animal.^ Gash and I, however, have foimd that though the 
peripheral ends of the vagi are not completely.paralysed by high 
temperature, the roots of the vagus in the medulla appear to be 
80 , and probably the want of action of digitalis, when the tem- 
perature is high, is due to this paralysis {vide Digitalis). 

The abnorm^ effect which opium has in some cases of fever 
— causing excitement instead of sleep — is occasionally most 


* H«rmMLn, Arch,/, Anat, «. Physiol 1867, p. 64. 

* Laadar Brunioti, Jowmdl of AnaUmy and Physiology ^ voL vui, 

* Areh./, BsUk„ tol. iv. 8S9, 1865. 

« 81 EospiM ilaporto, 1871, p. 816. 
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distressing to the physician. It is possible that this may be 
partly due to the temperature, and that the combination of 
tartar emetic with the opium may owe some of its utility to its 
effect in lowering temperature, although not improbably both it 
and another useful combination with chloral also act more per- 
fectly on account of the depressing action on the circulation. 
These are points, however, on which further observations are 
greatly needed: 

Climate. — It is said that the action of narcotic drugs is 
greater in warm climates than in cold, and that smaller doses 
are therefore required to produce a similar effect. If this state- 
ment be true, it may be due to the higher temperature, for 
Crombie has shown that in India the average temperature of the 
body is about half a degree higher than in England. It may, 
however, be due to the slower elimination of the drug by the 
urine ; because m hot climates the secretion of the skin is apt 
to be much greater, and the secretion of urine and elimination 
by it consequently less. 

Time of Day. — In healthy persons fluctuations of the body- 
temperature occur. The lowest temperatures occur at night 
between 10 p.m. and 1 a.m., and in the early morning between 
6 and 8 a.m. The highest temperature occurs between 4 and 5 
in the afternoon. 

The action of drugs may be partially altered by the slight 
variations in temperature which occur within the body, and 
perhaps still more by the variations in tissue-change, of which 
these fluctuations of temperature are the indication. Thus the 
necessity for great attention to the administration of stimulants 
in the early hours of the morning in cases of threatening collapse 
has long been recognised. 

Effect of Season. — The action of drugs is altered by the 
changes in temperature due to the seasons. Galen supposed 
that the quantity of blood in the body was increased in spring, 
and in this country, till within recent years, it was a common 
custom for people to be regularly bled every spring. Purgatives 
were not unfrequently administered also at the same time. 
There are, no doubt, changes corresponding with the seasons in 
the human organisation, although these are better marked in 
the lower animals ; e.g. deer, in which the antlers bud regularly 
in spring and reach perfection just at the breeding season. It is 
possible that the abolition of the practice of bleeding in spring 
and the changes in other plans of treatment formerly adopted, 
may not be altogether due, as some suppose, to increased know- 
ledge on our part, but rather to the occurrence of a change of 
type not only in diseases but also in slight ailments, and to the 
ne^ for such treatment having disappeared. Formerly, before 
the introduction of coaches, and still more of railways, locomotion 
was difficult and transportation was expensive ; in consequence 
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of this, the food consumed by the generality of people was differ- 
ent in character, loaf bread being very little used, and salt meat 
often used for weeks and months together during the winter, 
with comparatively few vegetables. Such a diet might naturally 
lead to a condition of body which would be benefited by bleeding 
and purgatives. 

Effect of Disease. — The direct and indirect, the local and 
remote action of drugs upon the complicated mechanism of a 
mammalian body is so perplexing that the attempt to ascertain 
the precise mode of action of a drug by its mere administration, 
either to a healthy man, or to healthy animals, and observation 
of its effect upon them, is hopeless. 

Moreover, the object that we really wish to attain is the 
power to relieve human suffering, and to avert the premature 
death due to disease. But in disease we have new factors; 
changes are produced by it in the functions of the body, and 
the reaction of the diseased organism to the drugs which we ad- 
minister is oftentimes different from that of a heathy one. To a 
man suffering from cholera, for example, enormous doses of drugs 
have been given without the least effect ; and, in the wakefulness 
of fever, the opium which ought to produce sleep may simply 
cause excitement and delirium. 


Use of Experiments. 

As we have seen, the problems put before us are too com- 
plicated to be solved directly, and we must therefore simplify 
them. 

This is done in four ways : — 

Ist, by observation of the effects of drugs on animals with 
a simpler organism than our own, such as amceb© 
or frogs ; 

2ndly, by applying the drug to some part of an animal 
body more or less completely separated from the rest, 
such as, for example, the muscle and nerve, or the 
heart of a frog separated from the body ; and 

Srdly, by preventing the drug from reaching one part of 
the body while it acts on the others, as by ligaturing 
an artery, as in Bernard’s or Kolliker’s experiments on 
curare. 

4thly, by producing artificial changes in the relations of 
the various parts of the body of higher animals, 
either before or after administration of a drug, as, 
for example, by dmding the vagi, in order to ascer- 
tain how far the change produced in the beats of the 
heart by a drug is due to its action upon it through 
these nerves. 

E 
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Comparative Pharmacology. — It may seem almost absurd 
to those unacquainted with the subject, that so much attention 
should be devoted to experiments on the effect of drugs on the 
lower animals, when our object is, as we have just stated, to 
ascertain their action upon human beings, and their mode of' 
employment in the diseases of man. 

But in the study of Pharmacology, just as in Histology, very 
much is to be learned by comparative studies. In his lectures, 
Ranvier admirably defines General Anatomy as Comparative 
Histology limited to a single organism. He illustrates this by 
showing that the different modes of movement which occur in 
some of the lower classes of the animal kingdom are to be found 
united in the highest. Thus leucocytes of the blood move about 
like amoebae. The epithelium of the respiratory passages is pro- 
vided, like infusoria, with cilia; and while some muscles have the 
power of rapid contraction, others contract slowly, like those of 
some invertebrata.^ 

We have thus in certain parts of the bodies of the higher 
animals and of man, anatomical elements whose functions are 
performed in a way resembling that of organisms low in the 
scale of existence, and by examining the effects of drugs upon 
these low organisms we acquire knowledge which aids us in deter- 
mining the action of drugs upon similar anatomical elements in 
the human body. 

In his admirable lecture on Elemental Pathology, Sir James 
Paget draws attention to the distinction between the conditions 
of life and the essential properties of living things ; and to the 
fact that, while the various parts of a complicated organism like 
the human body are closely connected together, and made to 
work in harmony for the common good of the organism in 
health, yet each part retains its own mode of life, and may 
sometimes develop to an excessive extent at the expense of the 
rest, and may destroy the organism, and itself as well. We see 
the power which each part possesses of carrying on individual 
hfe apart from the rest best in lower organisms or in inorganic 
substances, where the parts are less dependent on the welfare of 
the whole. 

Thus, in crystals, a chip which has been broken off is re- 
placed, and the form of the crystal restored, by putting it in a 
solution which will yield it the proper kind of material required. 
When a hydra is cut in two, each part grows into a perfect in- 
dividual : a tail growing to the head part, and a head growing 
to the tail part. When a claw has been broken off a crab or 
lobster, a new one will by-and-by grow ; but if the animfil be 
divided in two, unlike the hydra it will die. 


* Legons d^anatomie g4n4rale sur le syst&me musculairet par L. Banvier. PariB*. 
1880, p. 46. 
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As we ascend in the scale of existence the power of repair 
becomes less perfect. But even in the human being we see that 
the different parts retain their individual life, and if put into 
proper conditions may live, although the original body from 
which they were obtained were to die. Teeth, for example, 
which have been extracted from one person have been trans- 
planted and grown in the jaws of another ; and the transplanta- 
tion of hair, skin, or of periosteum is perfectly practicable. 

Idiosyncrasy. — In their onward development from the 
lowest forms of life, man and the higher animals have not 
only permanently retained in their bodies certain parts which 
resemble organisms low in the scale of existence, but every 
now and again a tendency to reversion appears in certain 
individuals, and we thus get anatomical abnormalities and 
malformations. 

These were formerly inexplicable, but the doctrine of evolution 
has thrown much light on their probable causation. 

Now and again we also meet with peculiarities in the re- 
action between drugs and parts of the human body in certain 
individuals. 

Some persons, for example, are like pigeons — only slightly 
affected by opium — and can take enormous doses of it without 
any apparent effect. Others, again, are peculiarly sensitive to 
the action of certain medicines, and a dose of a mercurial 
preparation, which would have but a slight purgative action on 
one, will produce intense salivation in another. 

These personal peculiarities in regard to the action of drugs, 
or idiosyncrasies, as they are termed, have been, and are still, 
very perplexing to the medical practitioner. It is probable, how- 
ever, that a more complete study of comparative pharmacology 
will enable us, to some extent at least, to recognise these, and 
thus to avoid the inconvenience which they occasion. 

Experiments upon Healthy Man. — As the action of drugs 
upon animals is to a certain extent different from that on man, 
it is undoubtedly desirable to ascertain the action of drugs by 
experiments upon healthy man. This is all the more necessary 
because by experiments upon animals we are able to discover 
only the ruder differences between drugs, and we cannot ascer- 
tain the liner shades of action, both because it is in man alone 
that these finer differences occur, and because it is he alone who 
can give information regarding slight changes which he can per- 
ceive in his own organism, but which are imperceptible to others 
who may be observing him. There is no doubt that many ob- 
servers of this sort, several of whom have been homoeopathists, 
have done good service to medicine by carefully noting and care- 
fully comparing the symptoms produced by various drugs. These 
observations, however, are liable to fallacies, as I will presently 
mention. 
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Fallacies of Experiment upon Man,— But the high de- 
Telopment of the nervous system in man, its susceptibility to 
Tarious influences, and the power of expression which man 
possesses— the very qualities which render him such a valuable 
subject for experiment make experiments upon him all the more 
liable to fallacy. Thus we find that in the experiments of Hein- 
rich and Dworzak aconite was found to cause neuralgic pains 
in the face ; but unfortunately these observers have not mentioned 
whether any carious teeth were present, and so we cannot ascer- 
tain whether the neuralgia was due to the action of the aconite 
itself upon healthy nerves, or to alterations in the circulation of 
the alveoli lodging decayed teeth. 

One of the most marked examples of the fallacies occurring 
in experiments upon man, and of the errors to which such 
fallacies may lead, is to be found in the provings which Hahne- 
mann made of cinchona bark, and which led him to formulate 
the doctrine of homoeopathy. Hahnemann, who had suffered 
from ague,^ for the sake of experiment, took for several days 
4 drachms of good cinchona bark twice a day, and then begafi to 
suffer from all the ordinary symptoms of intermittent fever. On 
leaving off the drug he soon became quite well. He therefore 
concluded that cinchona bark, w'hich w^as w^ell known to be a 
remedy for ague, could also produce it. 

Everyone who has an extended experience of ague knows 
well that even w’hen patients have been free from any symptoms 
of the disease for a considerable length of time, they may be 
caused to reappear by various conditions, and more especially by 
anything that irritates the stomach or intestines. I have not 
myself seen a case of ague brought on by the administration of 
cinchona bark, but I have seen it occur after a succession of 
heavy dinners in a patient who had been long free from it. 
Powdered cinchona is certainly irritant, and Jorg found that 
in two-drachm doses it might cause flatulence, irritation, and 
nausea. Hahnemann took it in double this dose, and in all 
probability the ague which it brought on was simply due to 
gastric irritation, and not to any specific action of the cinchona. 
Had Hahnemann taken any other irritant which disagreed with 
him — say tartar emetic, or perhaps even pork-pie — he might 
have suffered in the same way, and yet pork-pie could hardly be 
said to be a specific for ague. 

Experiments in Disease. — In the present state of medicine' 
every attempt which we make to treat disease by the administra- 
tion of medicine partakes more or less of the nature of experi- 
ment, because we can rarely be absolutely certain that the drug 


* History of Homoeopathy, By Wilhelm Ameke, M.D. Translated by Alfred K. 
Drjn^le. M.B. Edited by B. E. Btidgeon, M.D. London. Published lor Ui< 
Bntish Homoeopathic Society, by E. Gould & Son, 59 Moorgate Street 1SS5. 
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will have precisely the effect which we desire. As the phrase is, 

‘ We try one medicine, and then we try another.’ If human 
life were not so valuable, we might pursue a series of systematic 
experiments, and gain valuable information ; but it is impossible 
for a physician to treat the patient who calls upon him for aid in 
any other way than that which seems likely to be the best for 
the patient’s welfare. Here again the homoeopathists have done 
good service, because by administering to the patient medicines 
in which they believed, but which could neither do good nor 
harm, they have taught us the natural course of some diseases, 
which we could not otherwise have learned. 

Objections to Experiment. — Some people object entirely 
to experiments upon animals. They do this chiefly on two 
grounds. The first is that such experiments are useless, and 
the second is that, even if they were useful, we have no right to 
inflict pain upon animals. 

The first objection is due to ignorance. Almost all our exact 
knowledge of the action of drugs on the various organs of the 
body, as well as the physiological functions of these organisms 
themselves, has been obtained by experiments on animals. 

The second objection is one which, if pushed to its utmost 
limits and steadily carried out, would soon drive man off the face 
of the earth. 

The struggle for existence is constantly going on, not only 
between man and man, but between man, the lower animals and 
jdants, and man’s very being depends upon his success. 

We kill animals for food. We destroy them when they are 
dangerous like the tiger or cobra, or destructive like the rat or 
mouse. We oblige them to work for us, for no reward but their 
food ; and we urge them on by whip and spur when they are 
unwilling or flag. No one would think of blaming the messenger 
who should apply whip and spur to bring a reprieve, and thus 
save the hfe of a human being about to die on the scaffold, even 
although his horse should die under him at the end of the 
journey. Humane people will give an extra shilling to a cab- 
man in order that they may catch the train which will take them 
to soothe the dying moments of a friend, without regarding the 
consequences to the cab-horse. Yet if one-tenth of the suffering 
which the horse has to endure in either of the cases just men- 
tioned were to be inflicted by a physiologist in order to obtain 
the knowledge which would help to relieve the suffering and 
lengthen the life, not of one human being only, but of thousands, 
many persons would exclaim against him. Such objections as 
these are due either to want of knowledge or want of thought on 
the part of the people who make them. They either do not know 
the benefits which medicine derives from experiment, or they 
thoughtlessly (sometimes, perhaps, wilfully) ignore the evidence 
regarding the utility of experiment. 
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One of the most important objections that has been raised to 
this mode of experiment is that the action of drugs on the lower 
animals is quite different from their action on man. This 
objection has a certain amount of truth, but is in the main 
groundless. The action of drugs on man differs from that on the 
lower animals chiefly in respect to the brain, which is so much 
more greatly developed in man. 

Where the structure of an organ or tissue is nearly the same 
in man and in the lower animals, the action of drugs upon it is 
similar. Thus we find that carbonic oxide and nitrites produce 
similar changes in the blood of frogs, dogs, and man, that curare 
paralyses the motor nerves alike in them all, and veratrine exerts 
upon the muscles of each its peculiar stimulant and paralysing 
action. 

Where differences exist in the structure of the various organs, 
we find, as we would naturally expect, differences in their re- 
action to drugs. Thus the heart of the frog is simpler than that 
of dogs or men, and less affected by the central nervous system. 
We consequently find that while such a drug as digitalis has 
a somewhat similar action upon the hearts of frogs, dogs, and 
men, there are certain differences between its effect upon the 
heart of a frog and that of mammals. In all it seems to affect 
the muscular substance and cause increased contraction. But 
while the frog almost invariably dies with the heart in a state of 
tetanic contraction, this is not the case with dogs or men, where 
the heart sometimes is found in diastole after death. 

Ipecacuanha or tartar emetic will cause vomiting in man, but 
does not do so in rabbits. The reason of this is that the position 
of the stomach in the rabbit is different from that in man, and 
is such that the animal cannot vomit. In dogs, however, the 
position of the stomach agrees with that of man, and tartar 
emetic or ipecacuanha causes vomiting in both. Belladonna 
offers another example of apparent difference in action — a con- 
siderable dose of belladonna will produce almost no apparent 
effect upon a rabbit, while a smaller dose in a dog or a man 
would cause the rapidity of the pulse to be nearly doubled. Yet 
in all three — rabbits, dogs, and men — belladonna paralyses the 
power of the vagus over the heart. The difference is, that in 
rabbits the vagus normally exerts but little action on the heart, 
and the effect of its paralysis is consequently slight or hardly 
appreciable, the pulse being normally almost as quick as it is 
after the vagus is paralysed. In dogs and men, on the contrary, 
the vagus is constantly exerting considerable restraining power 
over the heart, and the effects of its paralysis at once attract 
attention. 

^ example of the apparent difference in the effect of a drug 
on different animals is afforded by nitrite of amyl. If we measure 
the pressure of the blood in the arteries of a rabbit and of a dog, 
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and then cause them to inhale nitrite of amyl, we find that the 
small vessels have become widened and allow the blood to pass 
easily out of the arterial system into the veins, so that the 
pressure sinks considerably in the rabbit, whereas it sinks only 
slightly in the dog. The action seems at first sight different ; 
but when we examine it more closely, we find that the heart of 
the dog is no longer beating slowly, but very quickly, so as to 
keep up the pressure, notwithstanding the rapid flow of the 
blood through the widened vessels, while the heart of the rabbit 
was going so fast before that it could not go much more quickly. 
If we cut the vagi in the dog, so that the heart goes as quickly 
as in the rabhit before it, begins to inhale, the blood-pressure 
sinks during the inhalation, just as it does in the rabbit.^ 

One of the most marked differences between the action of a 
drug upon lower animals and upon man is to be found in the 
effect of morphine upon frogs and upon pigeons. In frogs it 
causes convulsions ; on pigeons, even in large doses, it produces 
no apparent effect. But although its effects are not appreciable 
to the eye, they exist nevertheless, and on appl}dng the thermo- 
meter it is found that morphine lowers the temperature of pigeons 
many degrees. On comparing the effect of the drug on frogs 
with its effect on man, we see that in the frog the cerebral hemi- 
spheres are very slightly developed indeed as compared with 
man, and in the latter the effects of the drug upon the spinal 
cord are usually completely concealed by the narcotic effect of 
the drug upon the brain. In children, however, and in some 
races of man where the cerebral hemispheres are less developed 
than in Europeans, the convulsant action of morphine manifests 
itself. Occasionally we find individuals who are almost proof 
against the action of morphine, and who take large doses of it 
without any apparent effect. Whether in these persons it lowers 
the temperature as it does in pigeons is a point which remains 
to be ascertained. 

By means of experiments upon animals, then, we are able to 
ascertain the action of drugs upon those organs of the body 
which are alike in man and animals ; and the very differences 
which exist between the various sorts of animals, help us to 
understand the action of drugs more thoroughly# 

Erroneous Deductions from Experiments. — A great fault 
— and one which is only too common in the works of experi- 
mental pharmacologists — is that of drawing general conclusions 
from limited data. 

One experimenter tries the effect of a drug, let us say tartar 
-emetic, upon rabbits. He finds that they do not vomit, and in- 
stead of drawing the only warrantable conclusion, viz. that tartaur 


* Lauder Brunton, * Action of Nitrite of Amyl on the Circulation,’ Journal of 
Anatomy and Physiology ^ vol. v. p. 95. 
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emetic does not cause vomiting in rabbits, he draws the general 
one — that tartar emetic does not cause vomiting in animals. 
Another tries it upon dogs, and he finds they all vomit. Instead 
of the limited conclusion that tartar emetic makes dogs vomit,, 
he draws the general conclusion that it makes animals in general 
vomit. The two observers are equally positive in regard to their 
facts— -each is assured that he himself is right, and that the other 
^ is totally wrong. The reason of the discrepancy is simply that 
the conditions under which the experiments have been performed 
were different, but the observers have not taken these differences 
into account when drawing their conclusions. A third observer 
then comes, perhaps, and by further experiments reconciles the 
apparently contradictory statements. Thus one experimenter 
tries the effect of caffeine upon frogs ; he finds that it produces 
rigor mortis in the muscles. Another tries the same drug, and 
finds no such result. These two observations are completely 
contradictory, until a third tries the effect of the drug upon two 
species of frog, and finds that while the muscles of the rana 
esculenta are but slightly affected, those of the rana temporaria 
are rendered rigid. ^ 

These apparent contradictions in the results of different ob- 
servers are exceedingly puzzling to the student, but nothing is 
more instructive to those who are actually working at the subject. 

The utility of apparent exceptions was fully recognised by 
Claude Bernard, who says: ‘In physiological studies we must 
always carefully note any fact which does not accord with re- 
ceived ideas. It is always from the examination and the dis- 
cussion of this exception^ fact that a discovery will be made, if 
there is one to make.’ ^ 


* Schmiedeberg, ArcK f. exper. Path, u. Pharmah,^ Bd. ii. p. 62. 
^ Bernard, Liquides de Vorganismc^ tom. i. p. 258. 
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CHAPTEE ni. 

ACTION OF DRUGS ON PROTOPLASM, BLOOD, AND LOW 

ORGANISMS. 

Action of Drugs on Albumin. 

In all living bodies we find that the protoplasm is of a more or 
less albuminous nature. 

Albuminous substances possess a very complex inter-mole- 
cular grouping, and very high atomic weights. Many different 
forms are found in animals, and along with albumins we must 
associate bodies like mucin, which probably have a very im- 
portant relation to it, inasmuch as a body nearly, if not quite,, 
identical with mucin forms the nucleus of the red blood-cor- 
puscles in fowls,' and a substance of an allied nature also occurs 
in the circulating fluid which represents the blood in the echino- 
dermata.* The albumin of serum may be taken as a representa- 
tive of such substances ; it is soluble in water, but, at a certain 
temperature, is coag^ulated and precipitated. It is coagulated 
also by alcohol, but if the coagulum is quickly placed in water it 
redissolves ; if allowed to remain for some time exposed to the 
action of the alcohol it becomes permanent and insoluble. An 
insoluble precipitate also falls on the addition of tannic acid, 
both lead acetates, and mercuric chloride. The reagents just 
mentioned precipitate all the albumins, even from somewhat 
dilute solutions ; in strong solutions precipitates are also formed 
by silver nitrate, copper sulphate, and zinc chloride. 

When these are added to albumin containing only a small 
quantity of water, as, for example, the white of an egg, they 
form with it a solid mass of albuminate. A small quantity of 
strong potash added to the white of egg produces a solid trans- 
parent jelly of albuminate of potash, and a similar but opaque 
jelly is formed by the use of caustic lime or baryta in the place 
of potash : these albuminates are, however, soluble in water. 

Albumin dissolves in alkalies, and may be partly precipitated 
by neutralising. The alkaline solution is not coagulated by heat, 
and, in fact, the substance present in the solution is no longer 
serum albumin, but a compound of the albumin with the alkali,, 
or alkali-albuminate. 


* Lauder Brunton ‘after KiUine, Joum. of Anat. and Physiol, Nov. 1869. 

* Soh&fer, Proo* Boy. 8oo,t v6L zxxiv., p. 370. 
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Albumin is precipitated by a small quantity and dissolved 
by excess of most mineral acids, forming with them acid-albu- 
minates ; thus a watery solution of albumin is precipitated by 
concentrated nitric, sulphuric, or hydrochloric acid. It is also 
precipitated by acetic acid along with a considerable quantity of 
a neutral salt of an alkali or alkaline earth, or of gum arabic or 
dextrin. This precipitation is perhaps best marked with nitric 
acid, but it only occurs with moderate quantities of nitric acid. 
When a minute quantity only of the acid is added, no precipita- 
tion takes place, and the solution remains clear ; but a nitric- 
acid-albuminate containing a small quantity of acid is formed, 
and if the solution is now boiled no coagulum will form. On the 
addition of more acid, however, a second nitric-acid-albuminate, 
insoluble in water, is produced, and a precipitate falls. On the 
addition of more acid stiU, the precipitate is redissolved, and a 
third nitric-acid-albuminate is formed, soluble in water, and not 
precipitated on boiling. 

The temperature at which albumin coagulates is altered by 
acids and alkalies. Alkahes generally tend to raise the tempera- 
ture of coagulation, and when added in large quantities prevent 
it altogether. 

Very dilute acetic and phosphoric acid, on the other hand, 
tend to lower the coagulating point, although large quantities 
may interfere with coagulation. 

Neutral salts, such as sodium chloride or sulphate, also lower 
the coagulating point. 

The organic alkaloids which have such a powerful action on 
the animal body appear to resemble acids rather than alkalies 
in their effect upon albumin, because, according to Eossbach, 
they lower considerably instead of raising the point of coagula- 
tion. 

Albumin undergoes an extraordinary change in consequence 
of the action of ozone, and becomes, after exposure to it, un- 
coagulable by boUing, and by acids, excepting in large quantities, 
and by metdlic salts, with the exception of basic acetate of lead, 
and of alcohol. 

The action of alkaloids upon this ozonised albumin is even 
more remarkable than upon ordinary albumin, for when mixed 
with it in small quantity, they restore its coagulability to the 
albumin, and cause it to coagulate far under the boiling-point. 
When added to the albumin before exposure to a stream of ozone, 
they prevent the albumin being altered by it, in the way which 
it would otherwise be, and it remains coagulable by heat, in the 
same way as if it had not been exposed to the action of ozone at 
aU. It is therefore evident that the alkaloids not only increase 
the coagulability of ordinary albumin at a high temperature, but 
that they act upon it at ordinary temperatures ( 80 ®- 40 ® C.) and 
destroy its afi&nity for ozone. This action will naturally interfere 
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mth the processes of oxidation in protoplasm ; but the methods 
of examining this action will be described later on (p. 69). 

When a solution of pure albumin is added to a mixture of 
guaiac and vegetable protoplasm, it greatly lessens the blue 
colour, which would otherwise be produced. The cause of this 
appears to be that albumins or albuminous substances have 
such an afiSnity for ozone that they take it up instead of allowing 
it to act on the guaiac. This affinity for ozone is diminished by 
the action of alkaloids. 

This is shown by taking several tubes containing an albuminous solution 
of a certain strength. Keserving one as a standard, the alkaloids are added 
to the others, and after a certain time has elapsed, so as to allow the alkaloid 
to affect the albumin, a small quantity of lettuce water is mixed with each, 
and then a little guaiac. In the standard one the colour will be least, because 
the albumin not having been acted upon by the alkaloids will interfere with 
the reaction of the lettuce water and the guaiac upon each other. In the 
others a blue colour will appear with greater or less intensity, according as 
the albumin has been more or less affected by the alkaloid. This experi- 
ment, however, is not free from fallacy, because there is to be considered not 
Inerely the action of the alkaloid upon the albumin, but its action on the 
jirotoplasm as well, and it is therefore ad\dsable to use it in a quantity which 
IS small as compared with the amoimt of albumin employed.' 


Action of Drugs on Protoplasmic Movements. 

The amoeba consists of a small mass of structureless proto- 
plasm, without any distinct cell- wall. 

It contains numerous granules and nucleus, with nucleolus, 
as well as one or more vacuoles, which appear to be small spaces 
filled with fluid. 

Some amoebffi live in salt water, others in fresh water ; and, 
although it may be impossible with the microscope to detect any 
marked difference between them, they exhibit a great difference 
in their reactions to drugs — the salt-water amoebae being only 
slightly affected by them, while fresh- water amoebae are readily 
susceptible to their action. 

The amoeba is nourished by simply adhering to any particle 
of food, closing over it and digesting it, and afterwards opening 
and ejecting the residue. 

This protoplasmic mass is almost constantly altering in 
shape, pushing out projections at one point, and drawing them 
in at another. By this means, also, it moves about from place 
to place. 

Metnod of Bzparlmentatlon on Amoebeo and ^enoocyteo. — In 

experimenting on omoebse, take a drop of slimy sediment, such as is 
found in the tanks of hothouses, and place it on the covering-glass of a 
microscope ; this may then either be put on an object-glass, and the excess 
of water removed by filter-paper, or, still better, it may be inverted over the 
•opening of a Strieker’s wann stage. 


' Bosabaoh, Veerhandh d. wed, Qcs, zu WWrshurg, N J*., Band iii. p. 846. 
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When it is simply laid on the object-glass, a solution of the dr^ is added 
by putting a drop across the edge of the covering-glass, and allowing it to W 
drawn gradually underneath by capillary attraction. 

Gases are best applied by means of a Strieker’s stage, which is also con- 
venient for experiments on solutions. 

In experimenting on lenoooytea with the aid of this stage, a covering-glass 
is applied to the cut surface of a newt’s tail, or to the surface of a drop of 
blood, so that a very minute quantity of blood adheres to it. 

The drug to be tested is kept dissolved in a *C5--75 per cent, solution of 
common salt (Na Cl). The salt solution of this strength is often called 
simply normal salt solution, and is used instead of water, because water itself 
has a very destructive action on those forms of protoplasm, which are usually 
nourished by saline solutions, like blood or serum. 

A drop of the salt solution containing the drug is placed over the blood on 
the covering-glass, and inverted over the warm stage as already described. 
If the experiment is to continue long, a rim of oil should be drawn aroxmd 
the edge of the covering-glass with a camel-hair pencil, so as to prevent 
evaporation. 

^ The advantage of using such a small quantity of blood is, first, that it 
n^es rapidly and perfectly with the solution ; and secondly, that it does not 
dilate the solution of the drug, and we thus know the strength of the drug used. 

If we used a large drop of blood, we should have to employ a solution of 
the drug twice the strength we desire, so that when a drop of equal sizd 
was added to the blood, the mixture would contain the proper proportion. 

Amcebs. — The effect of heat and cold upon the movements 
is very marked, cold rendering them slow, or arresting them 
altogether. Heat at first greatly quickens their movements, but 
when raised to 35° C. it causes them to fall into a state of tetanic 
contraction and assume a spherical form. 

This state is one of heat-tetanus, and if the temperature be 
now reduced, the movements will again reappear. 

At a temperature of 40° C. they also become spherical and 
motionless. But their movements do not return when the tem- 
perature is reduced ; they are in a state of heat-rigor, the high 
temperature having coagulated the protoplasm. 

Slight electrical shocks from a coil increase the rapidity of 
the protoplasmic movements ; stronger ones cause tetanic con- 
traction ; and numerous or powerful ones produce coagulation. 

Common salt in very small quantity (a drop of 1 per cent, 
solution slowly added) first quickens the protoplasmic movements 
and then causes sudden tetanic contraction, and the expulsion of 
any food they may contain at the moment, and sometimes even 
expulsion of the nucleus. 

When water is adde^ so as again to dilute the mixture the 
amoebjB resume their movements. 

Both acids and alkalies, when very dilute, increase the proto- 
plasmic movements and afterwards arrest them. 

Hydrochloric acid has a more powerful action than a solution 
of potash of a simRar strength. It causes the amceba to contract 
and form a ball with a sharp double contour. In it, twitching, 
movements first occur, which expel any food present. It then 
becomes pale and lumpy, and breaks up. 
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Potash causes them to swell up and assume the form of large 
pale vesicles, which quickly burst. 

A constant current of electricity causes contraction and 
imperfect tetanus ; and, if powerful and long kept up, the posi- 
tive pole produces in the amoebas near it the same changes as 
dilute hydrochloric acid, and the negative pole the same changes 
as are produced by an alkali such as potash. 

Oxygen appears to be necessary for their life ; its removal 
by means of %drogen deprives the amoebae of their power of 
motion, and finally causes contraction and coagulation. 

Carbonic acid alone has a similar action to removal of oxy- 
gen and produces this effect both in the presence and absence 
of oxygen, but takes a longer time to do so when oxygen is 
present,* 

Leucoc3rtes. — In their appearance and movements leucocytes 
strongly resemble amoebae : they are affected in a similar manner 
by heat, electricity, and drugs. Their resistance to the action 
of drugs varies somewhat in different animals. Those obtained 
from the blood of the newt, for example, are more resistant than 
those of the guinea-pig, and those of the female newt more re- 
sistant than those of the male, to the action of quinine.** Heat 
And cold affect the movements of leucocytes in very much the 
same way as those of amoeb®. 

The movements of leucocytes, like those of amoebae, are of 
two kinds, viz. movements of the protoplasmic pseudopods, 
while the leucocyte remains in situ. The pseudopods in this 
instance arc generally of a waxy look and knohlike form. 

Secondly, movements of migration from place to place ; these 
movements are accompanied, or accomplished, through the 
projection of numerous fine filaments. 

Effect of Drugs,— Cinchona alkaloids — quinine, quinidine, 
cinchonine, and cinchonidine have a remarkable power of arrest- 
ing these movements in the proportion of 1 in 1,500. They 
quickly stop the migratory movements of leucocytes from the 
newt, and in a much larger proportion will arrest the movements 
of the knoblike pseudopods. 

No very marked difference is observed in the strength of the 
cinchona alkaloids, though quinine seems to be somewhat the 
most powerful. 

Sulphate of bebeerine is almost as powerful as the cinchona 
alkaloids. 

Strychnine is very much less powerful than any of the alka- 
loids mentioned. 

Potassium picrate and (Bsculin have but little action.* 


• Kiihne, Protoplasma und Contractilitdt, pp. 2B»53. 

• Geltowsky, vol. viii. pp. 825-330. 

• Buchanan Baxter, Practitioner, vol. xi. p. 821, 



62 


PHABMACOLOGY AND THERAPEUTICS, [sect. i. 


Movements of Leucocytes in the Blood-vessels. — In the 

processes of inflammation leucocytes pass in great numbers 
through the walls of the capillaries. 

The effect of quinine in arresting their movements, when 
mixed with them directly, naturally leads one to expect that it 
may arrest their migration from the capillaries, when injected 
into the blood, and this anticipation has been realised in the 
experiments of Professor Binz. 

To observe this phenomenon the brain of a frog is to be destroyed, and 
a little curare injected imder the skin, in order to abolish any spinal reflex 
movements. It is then laid on a piece of cork, such as that shown in 
Fig. 8, with a hole at one side, over which a piece of glass is fastened about 



PlO. 8. — ^Apparatna for examinlnji: the mesentery of the frog under the microscope. 

half an inch higher, by means of two other pieces of cork and some sealing- 
wax. On this a piece of sheet cork of the form shown in the figtire, and a 
round piece of glass are cemented so as to form a channel, in which the 
intestine lies. The body of the frog is fixed to the cork, the abdomen 
opened, the intestines drawn out, and the mesentery fastened with very 
fine pins over the aperture. In half an hour, or two hoims, the leucocytes 
pass rapidly through the walls of the capillaries, and afterwards wander 
through the tissues. 

The drug may then be injected into the lymph-sac, or locally applied to 
the mesentery. 

When quinine is applied locally to the mesentery in this 
condition it arrests the movements of the leucocytes, which have 
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Fio. 9,— Diagram to filnstrate the action of quinine on lencooytes, modified from Binz {Dnt 

der Chininwirkunff, Berlin, 1868). The thick line* repretient the wallH of the bIood<Tet»el, and 
numerous leucocytes are shown both Inside it and outside distributed through tiie adjoining 
tiasnes. n represents the before, and b after, the local application of quinine. The leuco- 
cytes ontside the Teasel hare their moTemente arrested, and cannot zander on through the 
tissues, while those inside are not affected and continue to emigrate, e represents tlte effect of 
quinine injected into the circulation or lymph-sM, The leucocytes inside the vessel are here 
affected Srst, and their emigration stopped, while those outside still coutlnue to travel onwards. 

already emerged, but does not prevent those which are still 
within the vessels from going out ; they therefore form a dense 
accumulation around the vessel (Fig. 9, b). When injected into 
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the circulation, on the contrary, the leucocytes which are in the 
vessels are prevented from passing from the capillaries, while 
those which have already passed out continue to wander on- 
wards, and thus a clear space is left outside the vessel (Fig. 9, c). 

The quantity of quinine necessary to produce this effect ia 
^ToiTolli to ^ q I o^ th of the animaPs weight. 

If quinine W'ere given to stop the exit of leucocytes from the 
vessels in peritonitis, three or four grammes would be required 
to be given within a short time, to a man weighing 150 lbs. 

In guinea-pigs a dose of quinine sufficient to kill the animal 
does not stop the movements of the leucocytes in its blood, 
which are seen to go on, when a drop of it is examined after 
death. 

Red Blood Corpuscles. — The size of the red corpuscles is 
diminished by carbonic acid, by morphine, or by warmth, either 
applied locally on the hot stage of a microscope, or acting on 
them in the vessels of an animal suffering from fever. 

It is increased by oxygen, hydrocyanic acid, quinine, or cold ; 
and an increase occurs also in cases of anaemia.^ 

The red corpuscles pass out of the capillaries like the white, 
but they do so very slowly indeed, and in small numbers, under 
ordinary circumstances. Excess of sodium chloride in the blood 
causes them to pass out much more quickly ; ^ and rattle-snake 
poison, when locally applied, produces such sudden extravasation 
that it is impossible to follow the process : the whole field of the 
microscope becoming suddenly covered with blood.® 


Action of Drugs on Infusoria. 

Among the infusoria, like the amoebse, each individual consists of a single 
mass of protoplasm, and not of a number of distinct cells ; but the proto- 
t>laam is differentiated. Bound the greater part of the animal it seems to 
l>e somewhat harder, so as to form a sort of skin, excepting at one place 
which is softer than the rest, serving for the ingress of food and the egrese 
of egesta. 

Instead of throwing out pseudopods, the body is either covered entirely 
ith cilia or they are arranged round the mouth. Once it has entered by 
the moutJi, the food finds its way all through the protoplasm of the body. 

A contractile vesicle exists, which pulsates rhythmically. 

Mode of Sxporimontatlon. — For the purpose of examining the 
action of drugs upon infusoria an infiision of hay is prepared some days 
previou 8 l 3 \ iSvo small pipettes are then made, which will deliver drops 
of equal size. 

This is done by heating a piece of glass tubing in the middle, drawing 
it out, and cutting it across by a scratch with a triangular file (Fig. 10). 
With one of these a drop of nay-infusion is placed on the covering-glass, 
which is inverted on a Strieker's stage and examined. In order to ascertain 


* Manassein, Ueber die IHmensionen der BlutktSrperchm unter verschiedetumr 
FAnftiUem. Tubingen, 1872. 

* Prussak, Wien&r Akad, Sitaungeher, Ivi., 1876 (Abth. 2), p, 13. 

* Bronton and Fayrer, Proc, Boy, Soc.^ February 1875, p. 271. 
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the lethal strength of a drug, a drop of a solution of the poison of a definite 
strength is then mixed with it, and the infusoria are examined again after a 
eertam time. 



Fia. 10.— Diagram to show the way of making small pipettes. 

If they continue moving, another experiment is made with a stronger 
solution ; but if they have completely stopped, it is repeated wifli a weaker 
one until the solution is of such a strength that the movements become 
very slight and cease almost immediately after mixing, and cannot be 
restored by the addition of water. As the two drops of fluid were of 
equal size, the lethal strength of the solution is just one half of that which 
was last added. By repeating the experiments in exactly the same way 
with different drugs, their relative poisonous properties are ascertained. 

Heat increases the rapidity both of the rhythmical contrac- 
tions of the vesicle and of the ciliary motion and consequently of 
the movements from place to place of the infusoria. It seems as 
if the cilia were not equally affected by heat, those which pro- 
duce a longitudinal movement appearing to be acted upon more 
quickly than those which cause a movement of rotation. Both 
kinds are first stimulated and then paralysed. 

At temperatures between 25° and 30° C. the contractions of 
the vesicle are greatly quickened, and the animal moves with 
great rapidity in the longitudinal direction. 

Between 80® and 35® its movements are still very rapid, but it seems to 
have lost the power of direction ; all the ciHa seem in full action, and the 
movements of the individual eu'e determined simply by their anatomical 
arrangement. 

Above 40® the cilia, which act lon^tudinally, appear to have stopped and 
the animal rotates, at first very rapidly, then slower and slower until all 
movements cease, and the protoplasm appears to become fluid ; but when 
the heat is still further raised it coagulates.* 

Cold lessens the quickness of the rhythmical contractions of 
the vesicle, of the ciliary motion and of the movements from 
place to place. Weak electrical currents first quicken the ciliary 
motion and cause movements of rotation, then swelling of the 
protoplasm, slower movements, and finally apparent solution of 
the protoplasm. 

Moderate currents produce a tetanic contraction of the proto- 
plasm and of the cilia, while the contractile vesicle is unaffected. 

Strong currents cause liquefsiction of the protoplasm. 

Saline solutions appear rather, if we may say so, to alter 
the conditions under which the infusoria live than to affect tlie 
protoplasm itself. Strong solutions cause them to shrivel and 

* Bossbach , * Die rhythmischen Bewegungserscheiuungeu dor eiuf achsten Organ - 
iBmm^*Verh.d.WUrzbiCTgerphysik,ined. QeseUsch, A.N.F., Bd. ii., Separat-Abdruck, 
S. 28. This work contains a number ot exceedingly interesting and valuable 
observations on the subject 
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then to swell up and become motionless. This effect appears to 
be due to the solution altering the quantity of water wMch the 
protoplasm contains. 

Weaker saline solutions, on the contrary, quicken their move- 
ments, and, instead of causing them to shrivel, make them swell 
up at once. Chloride of sodium, chloride, bromide, and chlorate 
of potassium, as well as alum, all have this effect. 

Acids in minute quantities cause contraction both of the 
body and of the vesicle. The ciliary motion is at first quickened 
and then retarded ; the rate of contraction of the vesicle is at 
once diminished. 

Moderate quantities cause coagulation of the protoplasm with 
swelling and liquefaction after death. 

Strong acids at once destroy the protoplasm. 

Alkalies in minute quantities cause swelling of the proto- 
plasm, dilatation and slowness of the contractfie vesicle. 

Moderate quantities at once arrest the movements, cause 
liquefaction of the protoplasm, and destroy its differentiation, 
the contractile vesicles and vacuoles disappearing. They then 
cause swelling, and finally solution. 

In large quantities they produce immediate liquefaction of the 
whole body. 

Other drugs appear to affect the protoplasm itself, and 
arrest its movements without producing any apparent change 
in it. 

The most active are chlorine, bromine, corrosive sublimate, 
iodine, permanganate of potassium, and creasote. 

Quinine is much less powerful than these, though it is much 
more so than most other organic alkaloids. Strychi^e has only 
one-fourth the power of quinine. 

Cobra poison at first greatly quickens the movements of 
infusoria and then arrests them, causing just before death a con- 
traction of the protoplasm, which then expands to its ordinary 
size. 


Relations of Motion and Oxidation. 

All animals, from the lowest to the highest, evidence their 
life by motion at one time or another ; and the ener^ required 
for this motion is maintained by processes of combustion. 

The materials for this combustion, viz. oxygen, and fuel of 
some sort, or food, are derived from the external medium in 
which the animal lives ; and in order to enable these substances 
to be available for each part of the animal body, we must have 
some kind of respiration and circulation going on in it* 

In unicellular organisms, consisting of a single mass of proto- 
plasm, the oxygen is derived from the water in which they swim, 
and both it and the nutritive material derived from the digesticm 
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of enclosed masses are circulated through the protoplasm by 
contractile vacuoles. 

In sponges, where the organism no longer consists of one but 
of several cells united into a community, some of these are fur- 
nished with cilia, in order to send a current containing oxygen 
and food to the other cells having a less favoured position. 

In higher animals, where many cells are built up to form one 
organism, we find a circulatory and respiratory apparatus fully 
developed. 

The medium in which unicellular organisms live is the water 
in which they swim. The medium in which the cells composing 
the main parts of the bodies of higher animals, such as man, 
live, is not the air which surrounds the body, but the intercellular 
fluid in which the cells themselves are bathed. 

As Claude Bernard points out with his usual clearness, the 
cells of the human body and the lowest unicellular organisms 
alike live in a liquid medium. From the layer of fluid surround- 
ing it, the cell takes up the oxygen and food which this layer can 
yield. The supply being exhausted, a unicellular organism can 
move on elsewhere, but the cells in higher animals, being fixed 
and unable to move, require fresh portions of oxygen and of 
nutritive fluid to be brought to them. 

This is effected by the slow circulation of the lymph in which 
the cells themselves are bathed and by the supply to the lymph 
of oxygen and nutritive material from the blood. 

The circulation of the lymph is aided in many lower or- 
ganisms by the motion of cilia, and this is found persisting in 
some parts of the higher animals, e,g. the central canal of the 
spinal cord. 

Between the blood and the lymph an interchange goes on, 
oxygen passing from the blood to the lymph or interceUular fluid, 
and carbonic acid from the lymph to the blood. 

This interchange of gases between the blood, the intercellular 
fluid, and the cells is termed internal respiration. 

In order to maintain this, a constant current of blood must 
take place ; and when its circulation is locally arrested it becomes 
deprived of oxygen and loaded with carbonic acid, so that the 
ceUs in the district in which the stagnation occurs suffer from 
local asphyxia, while the other parts of the body may be perfectly 
healthy. 

When the general circulation is arrested by stoppage of the 
heart, by obstruction of the pulmonary arteries, or by the rup- 
ture of an aneurism draining the blood away, the whole body 
suffers in a similar manner from general asphyxia by the cessa- 
tion of internal respiration. 

If oxygen were simply dissolved in the blood, the quantity 
which would be conveyed to the tissues would be too small for 
their wants, and we therefore have as an oxygen-carrier a sub* 
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stance capable of taking up a large quantity of oxygen, of readily 
forming a loose compound with it, and of again giving it off 
readily to oxidisable substances. 

In man and mammals and many of the lower animals this 
'Substance is hsemoglobin containing iron. In some annelids it is 
a green substance, chlorocruorin ; and in the octopus and some 
crustaceans it is a blue body, haBmocyanin, containing copper. ‘ 

In order to remove carbonic acid taken up from the tissues 
and obtain a fresh supply of oxygen, an interchange takes place 
between the blood and the external air in the lungs; this is 
external respiration. Without any direct influence being ex- 
erted upon the cells of the animal body themselves, they may be 
affected and their nutrition greatly modified by : 

1st. Alterations in the circulation of the intercellular fluid or 
lymph in which they are bathed. 

2nd. In the greater or less rapidity of circulation of blood 
locally. 

8rd. In the circulation generally, from changes in the heart 
and blood-vessels generally. 

4th. Changes in the oxygen-carrying power of the blood, 
either from alterations in its power to take up or give off oxygen. 

6th. Changes in the external respiration. 

All these conditions may be altered by drugs, or at least by 
therapeutic measures. Thus the circulation of lymph in a part 
may be increased by shampooing, and its accumulation in a 
case of dropsy may be removed by incision, by puncture, or by 
drainage. 

The circulation of blood may be arrested locally and gangrene 
induced by the continuous use of ergot. It may be increased by 
the use of local stimulants or irritants. 

The circulation generally may be affected by the large class of 
vascular stimulants and depressants, to be afterwards ^scussed, 
and sometimes by stoppage of the pulmonary circulation through 
minute emboli. 

Alterations in the oxygen-carrying power of the blood will 
be discussed presently, and those in the external respiration 
subsequently. 

Oxidation of Protoplasm. — The movements of protoplasm 
are intimately connected with processes of oxidation going on 
in it. 

By these processes chemical energy is converted into the 
mechanical energy exhibited in the movements, and this is 
sometimes very considerable. 

The oxygen which takes part in these processes is not always 
derived from the surrounding medium at the exact moment when 


' For further details see Phymlogkdl ChmUtryt by A Gazxigee, voL i., 1880, 
p. 180. 
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the movements take place ; it may have been obtained some time 
before, and the movements may continue for a little while after 
all oxygen has been removed. 

It therefore appears that protoplasm has the power of ab- 
sorbing and storing up within itself, in some manner or other, 
oxygen, which it can afterwards utilise for the purpose of liberat- 
ing mechanical energy. 

This storage of oxygen takes place not only in the proto- 
plasm of unicellular organism, but also in the tissues of the 
higher animals, e.g* the muscles. 

The exact way in which storage occurs is not known, but it 
has been well compared by Professor Ludwig to the storage of 
oxygen in gunpowder. The oxygen is there contained in the 
nitrate of pota^ium, a compound which is readily decomposable 
by the application of heat, and then gives rise to the evolution of 
mechanic^ energy ; and this it does perfectly well in an enclosed 
space, like a gun-barrel, where no air is present. 

The power of storing up oxygen is very limited, and although 
protoplasmic movements continue for a little while after all ex- 
ternal oxygen has been removed, yet they will not continue long. 

A convenient way of ascertaining this fcu;t has been devised by Eiihne, 
who adds a small quantity of blood or of hasmoglobin solution to a drop of 
water containing protoplasmic organisms or cells placed on a covering-glass. 
This is then observed with a micro-spectroscope. The heemoelobin solution 
exhibits the two bands characteiistio of oxy-hsemoglobin. vVhen all the 
oxyg^ is removed by means of a stream of hydrogen, kept up for some 
time, the spectrum of oxy-heemoglobin passes into that of reduced hemo- 
globin. 

The occurrence of this change indicates the moment when all the oxygen 
has disappeared from the liquid. By reckoning from this moment onwards, 
we are aole to estimate the length of time during which the movements 
oontinue in the absence of oxygen. 

Oxygen-carrying Power of Protoplasm. — Not only does 
protoplasm possess the power of taking up oxygen readily and 
assimilating it to itself, but it has also the power of taking up 
and giving off oxygen to other substances when these substances 
would be unable to take it themselves. 

We may understand this action better by comparing it in a 
very rough way v(ith that of a man whose greater strength 
enables him to seize fruit or break off pieces of sweatmeat and 
give them to his child, which thus enjoys what it could not have 
obtained for itself, however desirous of them it might be. 

Metbod of asporlmoiitliig. — Guaiao reain, when finely divided and 
oxidised, becomes of a bine colour. It has, however, only a slight power 
of attracting oxygen to itself from the air, or from water in wbkm the 
oxygen is dissolv^ and thus the Une colour is develop^ slowly. 

On the addition of protoplasm to the water containing the guaiao, the 
bine colour is developed rapidly. The reason of this possibly is, that the 
pro^lasm ^ taken np oxygen from the water and given it over to the 
giudac. This process reminds ns of the aoticin of spongy platinum in causing 
oxidation of hydrogen or formic acid. 



CHAP, m.] ACTION OF DBUGS ON PROTOPLASM, ETC. 69 


Ozonising Power of Protoplasm. — It has been supposed 
that, in addition to its power of oxidising such substances as 
guaiac by giving to them oxygen which it has already taken up, 
protoplasm has the power of actually breaking up the molecules 
of oxygen and forming ozone. 

The rapid oxidation which protoplasm causes has been at- 
tributed to this power. A similar action to this is observed 
dm-ing the slow oxidation of phosphorus. Phosphorus appears 
to break up the molecule of oxygen, taking to itself one atom 
and freeing another, which unites with two more in order to 
form ozone. 

Aotton of llrur« on Oxidation. — A convenient way of testing the 
effect of drugs upon oxidation is to use the protoplasm of potato, of lettuce, 
or of dandelion. The most active part of the potato lies just under the 
skin, as is seen by pouring some freshly prepared tincture of guaiac over 
its cut surface. A ring of blue first forms close to the skin, and is always 
darkest there, although it may extend over the whole of the cut surface. The 
ammoniated tincture of the British Pharmacopoeia will not answer. The 
tincture must be made with spirit only. When potato is used, the whole of 
the potato may be pounded with water, or, still better, the peel alone may be 
cut off and rubbed up with water in a mortar and then filtered through 
linen. When lettuce or dandelion is used, the fresh leaves are triturated 
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in a mortar with five or ten times their bulk of water, and the solution is 
then filtered. A row of test-tubes or test-glasses having been prepared, 
a measured quantity of water is put into the first. In this glass the 
protoplasm is not mixed with any foreign substance, and it therefore 
serves as the standard with which to compare the others; and into the 
others is put a similar quantity of solutions of the drugs to be tested. 
Each test-glass is distinguished by a label bearing either a number or the 
name of the drug which it contains attached to it. To each glass a mea- 
sured quantity of the lettuce-water is added and the contents mixed by 
shaking. All are allowed to stand for a period varying from a few minutes 
to some hours. Then a small drop of freshly-prepared tincture of guaiac 
is added to each, mixed by shaking, and allowed to stand for one or two 
minutes ; the glasses are then arranged in the order of depth of colour. 

In this way it is found that many drugs greatly lessen or almost com- 
pletely abolish the oxidising power of protoplasm, so that while the lettuce- 
water in the standard glass assumes a dark-blue colour, that in the others 
exhibits varying shades of blue, or may even retain the creamy- white 
colour caused by the guaiac without showing any blue whatever. 

The colour is deeper and the reaction is more readily obtained when 
the tincture of guaiac is mixed with some substance capable of giving off 
oxygen readily, such as a solution of peroxide of hydrogen in ether, usually 
called ozonio ether. 

A number of experiments made with potato-water by Cash and myself 
showed that oxidation in j^tato solution was diminished most powerfully by 
strychnine, then quinine and coniine ; next by mornhine, codeine, cin- 
chonine, and atropine, each of which had almost exactly the same action ; 
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next by nicotine, and then veratrine* Aconitine seemed neither to retard 
nor accelerate oxidation, and presented exactly the same degree of coloration 
as the standard solution. Caffeine, picrotoxin, and digitalin appeared some- 
what to hasten oxidation.' 

Reduction by Protoplasm. — Ehrlich* has shown, in an 
interesting manner, the properties of oxidation and reduction 
possessed by protoplasm. Methylene-blue, alizarin-blue, and 
indo-phenol are coloured bodies which become colourless on 
being reduced. After injecting methylene-blue into the veins, he 
found that most of the parenchymatous tissues became coloured^ 
the heart, brain, cortex of kidney, the voluntary muscles, &c., 
while the lungs and the liver were normal and only a small 
amount of colouring matter could be obtained by prolonged 
exposure to the air. Ehrlich concluded that the indifferent 
paraplasma of the cells excretes the imchanged matter, while 
the protoplasm, which is greedy for oxygen, excretes the reduced 
colouring stuff. 

Action of Drugs on Blood. 

The haemoglobin of blood has also the power of taking up 
oxygen readily and giving it freely off again. Haemoglobin free 
from oxygen, or, as it is sometimes called, reduced haemoglobin, 
is recognised by the simple band which it gives between D and E, 
when examined spectroscopically. 

Haemoglobin combined with oxygen, or oxyhaemoglobin, gives 
two bands, situated in nearly the same portion of the field of the 
spectroscope. These are separated from one another by a clear 
space, and are more sharply defined and darker than the spec- 
trum of haemoglobin. 

The oxygen of oxyhaemoglobin may be replaced by other 
gases. Thus: — Carbonic oxide drives out the oxygen from 
oxyhaemoglobin and forms carbonic oxide haemoglobin (CO- 
haemoglobin). This is a comparatively stable compound. It 
presents spectroscopic bands nearly the same as those of oxy- 
haemoglobin, but which are slightly nearer to the violet end of 
the spectrum. This compound, being stable, circulates in the 
blood without performing the functions of respiration. It 
neither takes up oxygen in the lungs nor gives off oxygen to the 
tissues. 

Animals poisoned by CO therefore die of asphyxia, the in- 
ternal respiration being arrested, and their blood remains for a 
long time of a florid colour. 

Hydroc]ranic acid appears also to form a compound with 
haBmoglobin, which is much less stable than that of carbonic 
oxide. There has been a good deal of discussion about this 

* 8t Bartholomew* i Hospital Reports^ 1882. 

* Ehrlich, * Zxa biologii^en Verwertimg des Methylen>Blaa,* CirUtulblaU ft 
die med. Wiesenecha/t. 1885, No. 8. 
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compound, and its existence, indeed, has been denied. The 
spectrum of this compound consists of a single band resembling 
reduced hsemoglobin, but nearer the violet end of the spectrum. 

Solutions of haemoglobin when boiled are completely decom- 
posed into haematin and a proteid body or bodies. 

Haematin gives a single band, which differs according as the 
solution is alkaline or acid, and according as the solvent is water 
or ether. 

Acids split up haemoglobin into haematin and a proteid. It is 
sometimes possible to get these to recombine and to again form 
haemoglobin, but this is far from being always the case. 

Metbacmoglobin appears either to be a product of the in- 
complete decomposition of haemoglobin or of its excessive oxida- 
tion. Some think that it contains more oxygen than haemoglobin, 
but less than oxyhaemoglobin. Others think that it is a per- 
oxyhaemoglobin containing more oxygen than oxyhaemoglobin. 
At all events the oxygen is more firmly combined in methaemo- 
globin than it is in oxyhaemoglobin. 

This body is distinguished by a spectroscopic band nearly in 
the same place as that of the acid haematin. 

When the solution is made alkaline by ammonia this band 
disappears, and is replaced by another fine one near D. 

Methaemoglobin appears to be converted again into haemo- 
globin by the action of reducing agents and subsequent oxidation. 
When its solution is treated with reducing agents, it shows the 
spectrum of reduced haemoglobin ; and on shaking this with air 
oxyhaemoglobin is formed, as shown by the appearance of its 
characteristic bands. 

When blood is allowed to stand for a length of time, it 
assumes a brownish colour and gives the bands of methaemo- 
globin. When nitrites are mixed with freshly-drawn blood, they 
impart to it a chocolate colour, and it then exhibits the bands of 
methaemoglobin. 

As the oxygen in methaemoglobin is more firmly combined 
with it than in oxyhaemoglobin, substances such as the nitrites 
interfere with internal respiration, and thus in large doses will 
cause symptoms of asphyxia ; but their action differs from that 
of carbonic oxide in one very important particular, viz., that it 
is altered by asphyxia; whilst that of carbonic oxide is not. 
Seducing substances are constantly present in the blood and 
tissues, and these accumulate to a greater extent during the pro- 
cess of asphyxia. Carbonic-oxide hasmoglobin, being a stable 
compound, remains unaffected by these, and the blood continues 
to circulate unchanged. 

But methsamoglobin, which is produced by the action of the 
nitrites, becomes reduced by these substances and forms the 
normal reduced haemoglobin ordinarily present in venous blood. 
When this reaches the limgs it again takes up oxygen, forming 
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normal arterial blood, by which the internal respiration is again 
restored. Thus, unless new supplies of nitrites are consttmtly 
added to the blood, the asphyxia they occasion quickly passes 
away. That caused by carbonic oxide, on the contrary, is much 
more permanent. It is not removed by artificial respiration, and 
in order to save the life of the animal or person poisoned by it, a 
quantity of the poisoned blood must be withdrawn from the veins 
and healthy blood introduced by transfusion. 


Ozjhiemoglobln 

Haemoglobin 

Carbonic-oxide \ 

globln. I 

SalphaBmoglobln 

Ditto, oxygenated 

Ketbaemoglobln 

Blood treated with nitrite 1 
ol amyi and alcohol . . . } 

▲cid baematin (alcoholic ) 
Bolntlon) j 

Alkaline baematin (al- ] 

cobolic aolntion) | 

Blood treated with \ 
cyanide of potassium K 
or hydrocyanic acid. . , ) 
Ditto, oxidii^ 
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A method of ascertaining the effect of drugs on oxidation in 
the blood consists in estimating the rate at which acid is de- 
veloped in it after its removal from the body. 

In this way Binz and his scholars, Zuntz, Scharrenbroich, 
and Schulte, have found that both quinine and sodium nitro- 
picrate stop the formation of acid ; cinchonine lessened it.* 

The alterations effected in the interchange between blood 
and the air have also been observed by simply allowing the blood 
mixed with the drug to stand for a certain time in a closed 
receiver, partially filled with air, and afterwards analysing the 
gases which the receiver contains at the end of the experiment. 

By thk mode of experimentation, Harley * found that hydro- 
cyanic acid diminished or arrested the processes of oxidation 
in the blood. Alcohol, chloroform, quinine, morphine, nicotine, 
strychnine, and brucine, all had a similar action, though varying 
in extent, all of them (iiminishing both the amount of oxygen 
absorbed and of carbonic acid given out. 

Uric aci d and snake poison had a contrary effect, increasing 

* A very complete list of the literature of this subject is given by Binz in his 
work, Das CUnin, Berlin, 1876. 

* Harley, Fhil Trans., 1866, p. 678. 
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the absorption of oxygen and the evolution of carbonic acid. 
Curare appeared to lessen the absorption of oxygen, but in- 
creased ^e evolution of carbonic acid. Mercuric chloride 
lessened the carbonic acid, but increased the absorption of 
oxygen. Arsenious acid and tartar emetic diminished the ab- 
sorption of oxygen, but arsenious acid appeared also to lessen 
the evolution of carbonic acid, while tartar emetic appeared to 
increase it. 

Catalysis. — F ermentation. — Inorganic F erments. 

There are many examples of chemical reactions which only 
occur between two bodies when a third is present, which may 
nevertheless be found unchanged at the end of the process. 
Notwithstanding the fact that the third body is found unchanged 
at the end of the process, it may have undergone changes during 
the continuance of the process. Thus alcohol is not converted 
into ether and water by boiling alone, but it does undergo this 
conversion by boiling with sulphuric acid. The acid is found 
unchanged at the end of the process, but is changed during it 
into ethyl-sulphuric acid, which, combining with alcohol, again 
yields sulphuric acid along with ether. 

In other cases, however, we cannot show that the substance 
has undergone change. Thus starch is converted into dextrin 
and sugar and cane-sugar into grape sugar by boiling with acids, 
but we do not at present know that the acid has undergone any 
change during the process as it does in the preparation of ether. 
Peroxide of hydrogen is rapidly decomposed by finely divided 
platinum or silver, and finely divided platinum will, on the other 
hand, cause oxygen and hydrogen to unite rapidly. Such 
actions, where the third substance seems to act by its mere con- 
tact with the other substances, and without undergoing change 
itself, are called catalytic. They are probably due to an attrac- 
tion of some kind bordering both on chemical and physical 
between the molecules. 

Thus some organic substances would resist the oxidising 
action of the air for a considerable time, but they are readily 
oxidised by charcoal. It is usuahy said that the charcoal has 
the power of attracting oxygen and condensing this gas upon its 
surface. It does not unite with the oxygen chemically so as to 
form COj, but merely attracts it, holds it for a while, and then 
gives it off readily to any oxidisable substance. Platinum, 
palladium, rhodium, and iron absorb hydrogen, palladium doing 
so to an enormous extent, especially when it is in a spongy form. 
The hydrogen is supposed by some to be simply condensed 
within the metal, while others think that the hydrogen and 
metal unite to form a hydride. The hydrogen is given off from 
the metal in a nascent form, and has very strong affinities. 



74 


PHAEMACOLOGY AND THERAPEUTICS, [bbct. k 


Thus paUadimn-hydrogen readily reduces ferric to ferrous salts^ 
the hydrogen taking oxygen from the ferric salt and forming 
water. But when toe hydrogen is liberated from palladium or 
rhodium in presence of oxygen, it appears to convert the oxygen 
into ozone, and greatly increases its oxidising power. Thus 
palladium-hydrogen with oxygen colours a mixture of potassium 
iodide and starch paste blue, and oxidises hsemoglobin to met- 
hsemoglobin and a'mmonia to nitric acid. Spongy rhodium, or 
iridium saturated with hydrogen, cause formic acid to be oxidised 
to carbonate, calcium formate being changed into calcium car- 
bonate. Exactly the same action is possessed by an organic 
ferment, and in the conversion of the formic into carbonic acid 
toe ferment and the spongy rhodium or iridium are alike un- 
changed. Spongy platinum, palladium, rhodium, and iridium, 
may thus be regarded as inorganic ferments.^ 

Ferments Organic and Organised. 

The mechanical energy displayed in the movements of proto- 
plasm is supplied by processes of chemical change, and chiefly of 
oxidation. 

By these processes some of the substances contained in the 
protoplasm are destroyed, and their place must be supplied by 
fresh material. This material is obtained from the food, but, in 
order to render it available for the protoplasm, its atoms must 
be more or less disintegrated in order that they may again be 
assimilated. As Hermann very well puts it, the bricks of which 
the old house is built must be pulled asunder before they can be 



Pio. 13. — An uncBbft fignred at two different periods daring noremeni. 
n, nucleus ; i, Ingested bfMilluA. 

bnilt np again into the new. In the present case, the bricks- 
are the atoms of protoplasm in some other organism living or 
dead, which is being used as food by some larger mass of proto- 
plasm, as, for example, a bacillus which has been absorbed by 
an amoeba. (Fig. 13.) 

In order to render the protoplasm in the bacillus available- 
for the nutrition of the amoeba, the atoms of which it is composed 


‘ Hot^pe-Seyler, Ser. d. deuUch. ehem. GeselUeh., 1668, Feb. 12, p. 117. 
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must be, to some extent, decomposed. This process appears io 
be effected by enzymes or, as they are sometimes called, organic 
ferments. 

Ferments are bodies which split up carbon compounds at 
moderate temperatures and lead to the formation of other carbon 
compounds, most of which are of a simpler constitution than tho 
first. 

In this definition we require to introduce the term ‘ moderate 
temperature,’ because excessive heat alone will cause the atoms 
of a complex carbon compound to fly asunder and form simpler 
compounds, as in the process of dry distillation. A less heat 
than this, but aided by the action of powerful chemicals, will 
also produce the same effect. For" example, fibrine heated with 
diluted hydrochloric acid under pressure yields peptones; but 
the same change is effected at the temperature of the mammalian 
body by the aid of pepsin. Trypsin from the pancreas effects a 
similar change when mixed with water alone without the aid of 
an acid, though its action is certainly aided by alkalies. Neither 
pepsin nor ti^sin are alive, but they contain carbon, and are 
therefore called org^anic ferments. But this term easily leads 
to confusion with ordinary living or organised ferments, and so 
the term enzymes has been lately introduced to signify ferments 
such as diastase, ptyalin, and pepsin, which, though they con* 
tain carbon and are therefore called organic, are not alive and 
have no definite structure, or, in other words, are not organised. 
The term unformed ferments has also been applied to them. 

By organised ferments we mean minute living organisms, 
which in the course of their life-processes cause decomposition of 
the substances in which they live. They have also been called 
formed ferments. Examples of these are yeast and bacteria. 

The processes of fermentation have been divided by Hoppe- 
Seyler into two kinds : — 

(1) Those in which water is taken up; and (2) those in which 
oxygen is transferred from the hydrogen to the carbon atom. 

The hydration in the first case is produced by the ferment 
acting either (a) like a dilute mineral acid at a high temperature, 
as in diastatic and invertive ferments and in the decomposition 
of glucosides; or (b) like caustic alkalies at a high t^pera* 
ture, as in the splitting up of fats or the decomposition of amide 
compounds. These processes of fermentation by hydration are 
chiefly carried on by enzymes. 

The second class of fermentative changes by the transference 
of oxygen from the hydrogen to the carbon, as in lactic and 
alcoholic fermentation and in putrefactive processes, are chiefly 
produced through the agency of organised ferments. The action 
of the latter may be to a certain extent imitated by spongy 
platinum, which absorbs oxygen readily, and readily gives it off 
again to oxidisable substances. Thus acetic fermentation usually 
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produced by an organised ferment may be also brought about by 
spongy platinum. 

The products formed by the action of organised ferments 
*on the media in which they live are poisonous to them; md 
v^hen these products accumulate above a certain proportion, 
they kill the ferments. Just as a fire will be smothered in 
its own ashes, or an animal in a confined space will be 
poisoned by the carbonic acid which it has itself produced, so 
the yeast plant, when living in a solution of sugar, is killed by 
the alcohol which it produces, as soon as this amounts to 20 per 
cent . ; and other organised ferments have their lives limited in 
a similar way. 

Action of Drugs on En23rmes. — ^Although, with the ex- 
ception of a kind of pepsin in the naked protoplasm of JEthalium 
septicum^ a species of myxomycetes,^ enzymes have not been 
shown to be present in the protoplasm of the lowest organisms, 
it is probable that the processes of life in all living beings from 
the lowest to the highest are carried on by their means. A 
ferment, which is evidently of the greatest importance in the 
Anim al economy, has been recently discovered in the blood by 
Schmiedeberg. He has given to it the name of Hi8toz3nne, 
and he believes that its function is to split up nitrogenous sub- 
stances preparatory to their oxidation.* The chief enzymes are 
the foDowing : — 


Diastattc OB 
AtfriiOLYnc 


I Which convert starch and 
amyloids into maltose . 


Diastase from malt. 

] 


uiner lermeui^s uaying a siuuiii] 
from other parts of the body. 


small intestine. 


Fesments 1 


Which convert cane sugar / Invertin from the intestinal juice, 
into dextrose and levu- J „ „ mucus of the mouth, 

lose . . . . ( „ „ tissue of the testis. 

Which decompose gluco- f Emulsin from bitter almonds, 
sides . . . . t Myrosin from mustard. 


Decomposing sugar . . Bennet. 


Decomposing fats . . | stomach. ^ 

^ ® ' From pancreas (Stearopsm). 

Pepsin from stomach. 

Pboteolttio j Which decompose proteids Trypsin from pancreas. 

Febuebts i and form peptones . ' Others from s^va. 

Histozyme. 

The action of drugs on enzymes is ascertained by taking two portions of 
a solution containing the enzyme and the substance to be acted upon. To 
one of these a quantity of the drug to be tested is added, the other acts as a 
standard with which to compare it. If the drug is in solution, a correspond- 
ing quantity of water must be added to the standard solution in order that 
both may he alike. They are then placed in a warm ch^ber and the 
rapidity of digestion is not^ 


* Krukenberg, Untersuch. a. d. physiol, Inst, d. Vniv, Heidelberg, Bd. II., 187B, 
p. 278. 

* Sehmiedeberg, Arch,f, exper. Path, u, Phamu, Bd. xiv. S. 879. 
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The effect of some of the more important drugs on the action 
of enzymes will be readily seen from the following table from 
Wernitz, quoted by Meyer.* In it the proportion is shown of 
the drugs which arrest in watery solution the action of enzymes; 
thus, one part of chlorine in 8,540 parts of a watery solution will 
arrest the action of ptyalin upon stoch paste, while creasote has 
no action on it even in saturated solution, and corrosive sublimate 
is so enormously destructive as to arrest its action, even in one- 
part in 62,000. 

' Hermann Meyer, * Ueber das Milclisaureferment a. sein Verhalten gegen* 
Antifleptica,’ Inaug. Dm, Dorpat, 1880. 
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The difTerent action which the same drug exerts upon formed 
And unformed ferments is of great importance, because upon it 
•depends our power to use the drug in the practice of medicine. 
Thus creasote, which appears from the preceding table not to 
•destroy the digestive power of ptyalin and to have but a weak 
action upon that of pepsin, has been found by Werneke to destroy 
jeast in a dilution of one part to 500 of water ; and by Rucholtz 
to kill bacteria in a dilution of one part to 1,000 of water. This 
difference enables us to arrest fermentation in the stomach de- 
pending on the presence of low organisms, while the digestive 
action of the pepsin is not interfered with, or only very sUghtly. 
The following diagram shows the action of drugs on enzymes 
and on the lactic ferment, which is a bacillus. 



to tbow the different notion of dmgt on different entymes. The nalnre of the 
Une ihowing the noUon of eeoh drug U thown under ite r 
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Zymogens. 

As several enzymes act readily in neutral or slightly alkaline 
fluids, it is evident that if they existed free in every part of the 
animal body, they would soon lead to its speedy destruction. 
Accordingly, we find that they do not normally exist free, except 
at the times and places they are required. 

This fact was first discovered by Klihne in relation both to the stomach 
and pancreas, and was announced by him in the course of lectures which he 
delivered at Amsterdam in 1868-69, which I attended. In my note-books of 
those lectures I find that he stated that there seems to exist ' a pepsin-giving^ 
substance,’ because if a * slice of stomach is thrown directly into dilute HCl 
of 4 parts to 1,000 of water at 40° C. no digestion takes place,* * a fact which 
shows that pepsin is not always present in it. In regard to the pancreas, he 
not only recognised the existence of a ferment -yieldmg body, but described a 
mode of obtaining ferment firom it in the following words : — * Glands which 
have no action on fibrine can be made active by digesting in very dilute acid 
and then neutralising or alkalising, there seeming to exist a ferment’/orminy 
substance in the pancreas.* 

Klihne’s discovery of the existence of ferment-yielding bodies does not 
seem to have become widely known, and it was again made independently by 
Liversedge * in regard to the amylolytic ferment of the pancreas, ana by 
Heidenh^ in regard to trypsin. These observers found that when glands 
which did not contain ferment were exposed to the air ferments were formed. 

Heidenhain’ also investigated more folly these ferment- 
forming sobstances, and gave to them the name of zymogens. 

The methods by which we obtain ferments from zymogens 
are, therefore, exposure to air and treatment with acids. 


Organised Ferments. 

The chief organised ferments are the yeast-plant, which 
prodnces alcohol and carbonic acid from grape sugar, and 
various kinds of bacteria, one of which princes butyric, 
another lactic, and another acetic fermentation. Both yeast and 
bacteria belong to the lowest class of plants, the protophytes. 
To this class belong moulds, the action of drugs upon which 
is sometimes important, inasmuch as moulds give rise to some 
skin diseases. 

Teasts, moulds, and bacteria have been variously classified 
by different authors, and the classification is apt to undergo' 
changes as our knowlec^e of the life-history of these different 
organisms increases. 

At present it is not certainly known whether the various 


^ Just after this there is unfortunately a blank in my notes, but Professor 
KUhne kindly supplied the deficiency, and informs me that was then speak- 
ingof slices taken from the external surface of the stomach, an d therefore oontalning. 
the lower ends only of the gastric glands. 

• Liversedge (Nov. 1872), Joum. of Anat. and PhysioLt Nor. 1878, p. 28. 

* Haidenhain, PflUger'i Archiv, Bd. xL p. 657. 
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kinds of bacteria, for example, are generically or specifically differ- 
ent, or whether they can, by altered cultivation, be transformed 
into one another or not. 

Koch, who has cultivated them by the dry process on gelatine 
instead of in liquid, and has thus been able to avoid admixture 
of different kinds of bacteria, has come to the conclusion that 
each kind possesses distinctive characters ; but Klein has shown 
that, even when cultivated in this way, bacteria may vary much 
in form. Thus the bacillus anthracis may form torula-like cells, 
from which ordinary bacilli are again produced. 

The numerous names used in treatises on the subject of 
organised ferments are apt to lead to confusion, hence some of 
the names are given here simply for the purpose of reference. 
Thus Brefeld’s classification is : — 

(1) Phycomycetes = algoid fungi ; (2) Mycomycetes = true 
higher fungi; (3) Myxom 3 ^cetes = gelatinous fungi; (4) Blasto- 
mycetes = yeast fungi ; (5) Schizomycetes= bacteria. 

The classification into yeasts, moulds, and bacteria which I 
have followed may not be botanically correct, but it is convenient 
for our present purpose. 

Yeasts. — The yeast-plant, to which various names have been 
given, as torula cerevisiae, saccharomjxcs, consists of ovoid cells, 
which multiply by budding. The buds may remain attached, 
forming torula-chains, but when they attain the size of the parent 
cell they fall off and begin to multiply anew. When placed in 
saccharine solutions the plant, during the process of growth, 
decomposes the sugar and forms alcohol and carbonic acid. 

In this process oxygen is usually absorbed from the air in 
considerable quantities, but fermentation can occur in saccharine 
solutions even when oxygen is excluded, though under such con- 
ditions the torula grows slowly. When plenty of oxygen is 
present, and the layer of fluid shallow, the torula grows luxuri- 
antly, but there is very little fermentative change ; while, on the 
other hand, wdien free oxygen is excluded the torula grows 
slowly, but there is marked fermentation. 

Ajiother plant nearly allied to yeast is the mycoderma vini, 
the ferment which changes alcohol into acetic acid. The myco- 
derma is not regarded by Naegeli as a species distinct from 
torula, and it is considered by Grawitz to be the same as the 
fungus found in the aphthous patches which occur about tlie 
mouth and throat of children suffering from thrush, although 
this fungus is usually said to be an o'idium. 

To test the action of drugs on alcoholic fermentation, equal quantities of 
a solution of grape sugar with yeast are introduced into tw^o test-tubes, and 
to one of them a little of the substance to be tried is added. These are then 
inverted over mercury and kept in a warm place for several days. The 
amoimt of gas developed is then measured, and the power of the drug to 
prevent fermentation is estimated by the diminution in the amount of 
carbonic acid produced, as compared with the standard. 

G 
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Mould Fungi, or H3rphomycetes. — These form long fila- 
ments or hyphsB, which become agglomerated into a mycelium 
or mass of compact tufts. They multiply not only by gemmation, 
but by the formation of spores. 

These moulds vary considerably according to the soil in 
which they grow, and the amount of oxygen present. Thus, if 
the spores of the common white mould, Mucor mucedo, are sown 
in a liquid containing sugar and exposed to the air, they grow on 
the surface, forming branched hyphsB without septa, and the 
liquid absorbs oxygen. But if the mycelium be immersed, or the 
oxygen withdrawn, septa develop in the hyphse, and they break 
up into segments which multiply by budding, forming a kind of 
yeast with large cells, and, like the true yeast, decomposing sugar 
into alcohol and carbonic acid. 

They may be trained to thrive on substances on which they 
do not usually grow by gradually altering the composition of 
the soil. Thus, the commonest of all moulds, PeniciUium 
glaiicurriy although it does not usually grow on blood, may be 
trained to do so by transplanting it from bread to peptone, and 
then to blood. 

Heat destroys these fungi, but a much higher temperature is 
required to kill the spores than the perfect plant, and in order to 
destroy the spores a temperature of C., kept up for 

an hour, is requisite. 

The mould-fimgi cause some local diseases in the body, and 
especially skin diseases such as favus, tinea tonsurans, tinea 
versicolor, tinea sycosis, onychomycosis, and the madura-foot or 
fungus-foot of India. They also occur in the fur of the tongue. 

Bacteria, or Schizomycetes. — Bacteria are every day be- 
coming more and more important on account of the relation in 
which they are found to stand to various diseases. Anthrax, 
diphtheria, phthisis, and typhoid fever, are probably all due to 
various species of bacteria introduced into the body, and affecting 
various organs in it. It is, therefore, of the greatest possible 
importance that their life-history should be learned, and that we 
should know what the conditions are under which they thrive 
best, and what the conditions are which will destroy their life 
and prevent their development. 

They appear to increase in two ways : first, by simple multi- 
plication of their parts, and secondly, by forming spores. 

Bacteria require water, organic matter, and salts, for their 
life. Some of them also require the presence of free oxygen; 
others do not; hence they have been divided by Pasteur into 
two classes : aerobious and anaerobious. To the anaerobious 
bacteria oxygen is not merely unnecessary but hurtful, and 
even the aerobious bacteria, although they require oxygen 
in a certain quantity, are injured or destroyed by it when it is 
in excess. 
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The soil which is most favourable to diiferent classes of 
bacteria varies with each class. A struggle for existence goes 
on between bacteria and other organised ferments, and between 
different kinds of bacteria themselves, in the same way as amongst 
higher plants. Just as an abundant crop of one kind of higher 
plants will occupy a whole field and choke other plants, so that 
kind of bacterium" which grows most readily in a particular soil 
will choke others and prevent them growing at the same time 
with itself. During their growth they alter the soil or substance 
in which they grow, either by exhausting the nutriment it 
affords, or by forming in it new^ substances which are injurious 
to themselves, and thus they gradually die out. 

But the soil which is no longer suitable for one kind of 
bacterium then becomes suitable for another, and their spores, 
which may have lain without germinating during the time the 
first kind was growing, now begin to grow’ actively. 

Thus, if a number of germs of different classes of fungi be 
added at the same time to a saccharine solution, the bacteria 
only will grow and set up lactic fermentation. If a small quan- 
tity of tartaric acid be now added (i per cent.) the yeast alone 
will grow and alcoholic fermentation begins. If more tartaric 
acid be added (4-5 per cent.) the alcoholic fermentation stops, 
and mould begins to grow\ In this process neither the bacteria 
nor the yeast are killed by the addition of tartaric acid, which, in 
different proportions, merely renders the liquid more favourable 
for the growth of the yeast and mould respectively, and enables 
them to flourish best, although the others are still present. 

In fresh gi-ape-juice many germs are present, but the compo- 
sition of the liquid being more favourable to the grow th of tht^ 
yeast-plant than to other fungi, it alone grows. When it has 
converted the sugar into alcohol its gi’owth stops, and bacteria 
may then multiply and convert the alcohol into acetic acid. 
This in turn checks ihe growth of the bacteria, and mould-fungi 
then find the soil favourable. In their grow th they consume the 
lactic acid, and the liquid once more affords a favourable soil for 
bacteria, which may then grow and cause putrefaction. 

The same struggle for existence occurs between the different 
species of bacteria themselves. Thus micrococci may be pre- 
vented from gi-owing by micro-bacteria, and bacilli may be killed 
by bacterium termo when the supply of oxygen is insutlicient for 
both.* 

It is to be noted, however, that in the struggle for existence 
the formation of poisonous products by bacteria may be, and 
probably is, beneficial to them. No doubt these poisonous 
products check their own growth and finally destroy them ; but 


* Ziegler’s PaOiohgical Anatomy^ translated and edited by MacAlister, p. 272. 
This work contains a very lucid and complete account of disease germs. 
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in the struggle for existence between bacteria and living tissues 
these poisons may be beneficial to the bacteria by killing the 
tissues, and thus giving the bacteria a more ample supply of 
nutriment. 

In investigating any i^roblem it is always best to take the 
simplest case, and if we look at the struggle for existence 
between bacilli and an amoeba, or white blood-corpuscle, we shall 
see that the formation of poisonous products by the bacteria may 
enable them to destroy the amoeba or leucocyte instead of their 
being destroyed by it (Fig. 25, p. 87). 

These poisonous products in fact may prepare the soil for 
bacteria, and this supposition is confirmed by the observations 
of liossbacb and Rosenberger. Eossbach found that when x^apain 
was injected into the vessels, micrococci developed in the blood 
vith extraordinary rapidity, the ferment seeming to have altered 
the blood to such an extent that it became an excej^tionally 
favourable soil for the micrococci. A similar result was observed 
by Rosenberger from the injection of sterilised septic blood. In 
this blood the bacteria themselves were destroyed, but the 
poisonous substances which they had formed were present, and 
these seemed to have a similar action to the papain. 

The struggle for existence between the Organism and 
the Microbes which invade it. — This has been found by 
Metschnikoff to occur both in the blood and the tissues. In the 
daphne, or w’ater-flea, where the tissues are transparent, he has 
been able to observe the 8jK)res of a kind of yeast passing from 
the intestinal canal into the body-cavity (Figs. 18, 19). As they 
pass through they are attacked by leucocytes — sometimes by one, 
sometimes by many. These leucocytes occasionally coalesce 
so as to form a plasinodium. When they are sufficiently power- 
ful they digest and destroy the spores (Figs. 19, 20, and 21). 
Sometimes the sfiores may be left sufficiently long intact to 
germinate and give off buds, which become free in the body- 
cavity, and may also, like the parent spores, be attacked and 
digestcfd by leucocytes. 

Wlieii there are many spores they destroy the leucocytes 
instead of being destroyed by them (Fig. 25). 

The connective-tissue cells also take up and destroy the 
microbes, and, from the jiroperty the cells j)Osses8 of eating up 
the microbes, Metschnikoff names them phagocytes.^ He finds 
that bacillus anthracis is eaten up in a similar way by white 
blood-corpuscles ; * and Fodor * has observed that various kinds of 
bacteria, viz. bacterium termo, bacillus subtilis, and bacterium 
megatherium, as well as the spores of the latter, disappear in 
four hours after they are injected into the blood of living rabbits; 


* Virchow* $ Archit\ vol. xovi., p. 177. * Idem, vol. xcvii,, p. 602. 

• Arch.fUr Bygientt Bd. 84, p. 129. 
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Fig. 18.— a piece of the anterior part of the body of a Daphne, with a number of spore**, some of 
wMch are still in the intestinal canal, others are penetrating? the intestinal wall, and others 
are free in the abdominal cavity, where they are attacked by leucocytes. 






1, A spore which has penetrated the intestinal wall and entereil the abdominal rarity, where four 
leucocytes have surrounded its end. m, the mmeuiar layer of the inteatine ; e, epithelial la} er ; i, 
the serous layer. 

S. A spore surrounded by leucocytes from the abdominal cavity of a Daphne. 

3. Confluent leucocytes envelopinK a siKire. 

4 . A spore, of which oue end is being digested by a leucocyte. 






Vio. 20.— Different atagea of the changes undergone by spores through the action of phagocytea. 



JTia. 22.— A germinating tpore with leooocyta adherent to iti 
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Fio. 22.— A spore germiaating and fonning oonidio, which drop off and become free in 
the abdominal cavity. 


Fxo. 23.— n and 6, two stages in the process of Fio. 24.— A leucocyte enclosing oonidio* 

leucocyte eating up t^o couidio. 



Pro. 55.— A group of conldla which have eou-sed the leucocytes surrounding & spore to dissolve, 
leaving only on empty vesicle and fine detritus. 



Fio. 26.— A oonneotive-tiosne phagoc>t«, containing three fungi^ccHs. 



Pio, 27. - r.eiicoc\ tc of a frog from the neighbourhood of a piece of the lung of a mouse infected with 
unti rax uhout f<trt>*two hours after the piece of lung hod been placed under the skin of the 
frog’s bock. The leucocyte is in the act of eating up on outhna I 



Fio. 98.— The same leuoocyte, a few mlnates later, after It has completely enveloped the booiUiu. 
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but if the animals are weak, or depressed by hunger or cold, 
they have much less power of destroying the foreign organisms, 
and so a longer time elapses before the bacteria disappear. 

When only a small number of pathogenic bacteria, such as 
the bacillus anthracis, is injected into the blood at once, they 
are destroyed in the organism; but when they are in larger 
numbers, they have the best of the struggle, and the organism 
itself is destroyed. It is probable that bacteria are constantly 
entering the organisms of men and animals from the lungs and 
digestive canal, but unless they are excessive in number, and 
virulent in their nature, they are quickly destroyed.* 

The septic poisoning which occurs from wounds is not due 
merely to bacteria entering the blood from them, but is due 
chiefly to the absorption of the poisons which the bacteria 
have formed in the wound. The dead or enfeebled tissues 
which occur in the wound afford a soil favourable to the growth 
of the bacteria, and for the formation of their deadly products. 
When these are absorbed they not only poison the tissues 
generally, but, by doing so, convert the whole body into a soil 
suitable for the growth and development of bacteria, as is shown 
by the fact that the tissues of animals killed by the injection of 
sepsin decompose very quickly, and swarm with bacteria shortly 
after death. 

Action of Drugs on the Movements of Bacteria. 

Mode of Sxperimentingr* — In order to test the effect of a drug on 
the movements of bacteria already developed, a diop of the solution contain- 
ing bacteria may be mixed, under the microscoj>e, with a droj) of the solution 
of a drug in the way already described at page (ill. and the strength of 
solution necessary to destroy their movements estimated in the same manner. 

In order to combine experiments on the movements, and on the rejiroduc- 
tion, so as to ascertain whether the bacteria which have been rendered 
motionless by heat or drugs are really dead, or are only torpid, the covering- 
glass in the experiment just described is taken up \\ith a pair of sterilised 
forceps, and dropped into some sterilised Cohn’s solution (ride p. 72). It is 
then put along with the standard solution into a warm chamber, and left for 
a day or two. If the bacteria have been destro^^ed, it will remain clear like 
the standard solution, hut if they have only become torpid, it \v ill be more or 
less opalescent or milky. 

In performing this experiment, great care must be taken that the solution 
of the drug has been sterilised by boiling ; and that the covering-glass, glass 
slide, aD the instruments, and mdeed everything used in the experiments, 
have been also thoroughly sterilised by heating. 

A temperature of 66® to 70® C. usually arrests the move- 
ments of bacteria, and if continued for an hour destroys adult 
organisms, though not the spores. A temperature of 100® C. 
usually destroys the spores as well, but this is not always the case. 

If the bacteria are moist, this temperature generally kills 
them, but not if they happen to be dry, and a much higher tern- 


Fodor, op. cit. p. Ii7. 
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perature is then required. They may become dry, before behig 
killed, by a little solution containing them having flowed or 
spurted into the higher part of the tube or flask, where the water 
evaporates and leaves them dry before the temperature has been 
sufiiciently raised to destroy them. 

The bacteria grown in different fluids are not all equally 
sensitive to drugs. 

The most destructive substances to bacteria are corrosive sub- 
limate, chlorine, bromine, and iodine. Quinine and the other 
cinchona alkaloids also destroy bacteria, their power diminishing 
in the following order : — quinine, quinidine, cinchonidine, and 
lastly cinchonine. 

Bebeerine is nearly as powerful, and potassium picrate is even 
superior to quinine when used with Cohn’s solution. When 
bacteria are cultiAated in beef-tea instead of Cohn’s solution, 
potassium picrate is less pow^erful. 

Sulphocarbolates and strychnine have considerable power, 
though a good deal less than quinine ; berberin and a?sculin have 
hardly any power to destroy bacteria at all. Sodium hyposulphite 
has very little action ; sodium sulphate has a destructive action, 
but is about ten times less strong than quinine.^ 


Action of Drugs on the Reproduction of Bacteria in 

general. 

The spores of bacteria have an enormous power of resisting 
agents destructive to their vitality, very much greater than that 
of the fully-developed bacteria. Thus it happens that a quantity 
of an antiseptic, which is quite sufficient not only to prevent the 
spores of bacteria from developing so long as tlu^y remain in it, 
but to destroy fully-formtd bacteria, will not destroy the vitality 
of the spores or hinder them from germinating as soon as they 
are removed from the influence of the antiseptic and transferred 
to a proper soil. 

Yet the pow(‘r to destroy the vitality of the spores completely 
is what is required in an antiseptic, for we wish to destroy the 
infectious material, and prevent it from causing disease, rather 
than to administer substances to an animal which will hinder 
the germs from developing in the blood after theif introduction 
into it ; although this may be desirable when infection has 
already taken place. 

It is therefore necessary to test the effect of drugs in destroy- 
ing the germs completely. 

Metliod of Vxperlmentitif. — This is done by adding to a fluid, con- 
taining bacteria and their spores, varying quantities of on antiseptic, and 
allowing the mixture to stand for a longer or shorter time. A drop of this 


^ Buchanan Baxter, PractUioner^ vol. i. pp. 843, 850. 
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fluid is then introduced by a sterilised platinum wire or glass pipette into 
some sterilised Cohn’s fluid or beef- tea. This is watched, to see whether 
bacteria will develop in it or not. If they do develop, it is clear that the 
spores have not been killed by the admixture with the disinfectant in the 
original fluid ; if they do not develop, then the disinfectant has been sufliciently 
powerful to destroy them. 

The plan usually employed is to take a number of test-tubes, plug their 
orifices with cotton-wool, and destroy any germs that may be attached to 
them by thoroughly heating them to about 300® F. in a hot chamber, or in 
the flame of a Bunsen’s lamp. They are then allowed to cool, and a small 
quantity of a liquid (about 5 cc.) in which bacteria readily grow is placed in 
each. This also must be previously thoroughly boiled, in order to destroy 
any germs which may be jiresent in it. The liquid recommended by Colm 
consists of ammonium tartrate one gramme, potassium phosphate and 
magnesium sulphate of each five grammes, calcium phosphate *05 gramme, 
distilled water 100 cc. This is filtered and boiled before use. To the tubes 
the different agents to be tested are added, the solutions of each having been 
carefully sterihsed by boiling, and the pipette used being superheated m each 
case before it is employed. If the dnigs are added in solution, a similar 
quantity of boiled water must be added to the first tube, which is to serve as 
a standard. To each of them is then added a single drop of a liquid contain- 
ing bacteria. 

The mouths of the tubes are then stopped with the cotton -^\oc)l and placed 
for a few days in a warm chamber at about 40° C. The standard liquid wdll 
then be found to be opalescent or milky. The degree of the opalescence in 
the other tubes will be less according to the effect of the drug which has 
been added, in preventmg the development of bacteria. 

Where it has completely hindered the development, the solution will 
remain quite clear, and as its strength diminishes, the opalescence will become 
greater imtil it is equal to that of the standard. 

In performing this experiment it is best to use one definite form of bac- 
terium, instead of a mixture of several unknowm kinds. Tins is referred to 
again in speaking of the experiments of Dr. Koch, who generally employs 
the micrococcus prodigiosus as an example of an organism easily acted upon, 
and the spores of bacillus anthracis, or of a bacillus found in earth, as 
examples of resistant organisms. 

It is found by this mode of experiment that a smaller quantity 
of poison will prevent the development of bacteria than will 
destroy them after they are developed. 

By experiments on the comparative action of different drugs 
on bacteria the results contained in the following table have been 
obtained by N. de la Croix, and these have been to a considerable 
extent confirmed by Koch. 

It will be seen by looking at the table that the exact limit of 
the power of each drug to destroy bacteria is not determined, 
but that two concentrations of each antiseptic are given, one of 
which is sufiBcient to do it, and the other is insufficient. The 
disinfecting limit therefore lies between the two experiments. 
But the limit of disinfection is not an invariable one for each 
drug, as its power to destroy bacteria is modified not only by the 
concentration of the solution employed, but by the length of time 
during which it acts, and by the temperature. 
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Action of Drugs on particular species of Bacilli. 

In these experiments of De la Croix, however, the nature of 
the bacteria experimented on was not determined, and there 
might be a mixture of several sorts, Koch has therefore sought 
to ascertain the action of disinfectants upon definite forms of 
microzymes by cultivating them in pure crops before applying 
the disinfectant. Those which he has chiefly experimented on 
are the red micrococcus prodigiosus, the bacteria of blue pus, and 
the bacillus anthracis. 

The first two do not form spores, and are easily destroyed 
by disinfectants. The bacillus anthracis forms spores, and was 
therefore employed to test the action of disinfectants upon them. 

Mode of Sxperlmentinir on tbe Action of Bruirs on Beprodnotlon 
of BaoiUi. — In order to avoid admixture with other species, Koch culti- 
vated the first two on slices of potato, instead of in a solution. Upon one 
piece of potato the unaltered microzymes were sown (control specimen), and 
upon the others similar microzymes which had been exposed to the action of 
disinfectants. If the microzymes had been destroyed l>y the disinlectants, 
no result occurred, but if not, then a crop was obtained \vhich, in comiiarison 
with the control specimen, was more or less abundant, according as the action 
of the disinfectant had been less or more complete. 

For the cultivation of the antlirax bacillus, Koch used as a soil gelatine 
mixed with some other nutritive substance, usually meat infusion and peptone 
sterilised and spread upon a slip of purified glass, and exposed to such a heat 
as just to solidify it. Koch did not use his solidified blood-serum in these 
experiments. This could be placed under the microscope, and the growth of 
bacilli observed from day to day. Middle-sized test-tubes were then par- 
tially filled with the disinfecting solutions, and silk threads, steeped in a 
fluid containing baciUi and then dried, were placed in them ; from time to 
time a thread was removed from the tubes by means of a previously heated 
platinum wire and placed on the slide, w^hich w’as then subjected to micro- 
scopical observation. In this w'ay it was easy to determine what strength of 
solution, and what time of exposure to its action, w ere required to destroy the 
spores. 

The results of experiments made in tliis way with carbolic 
acid were very surprising. It was to be expected that carl)olic 
acid would readily destroy the si)ores, but this was not the case. 
A 1 per cent, watery solution had almost no action upon them 
even after they had been exposed to it for 15 days ; 2 per cent, 
slightly retarded their growth, but it did nothing more ; 8 per 
cent, killed the spores in 7 days ; 4 per cent, in 3 days ; and 5 
per cent, in 1 day. 

This comparatively slight action of carbolic acid on spores 
and the long time that it requires to destroy them show that it 
cannot be relied upon as a universal disinfectant. But it has 
nevertheless great power in destroying microzymes which have 
not formed spores. 

The fresh blood of an animal which has died from anthrax 
contains only bacilli and no spores. When it is mixed with its 
own bulk of a 1 per cent, solution of carbolic acid, it can very 
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soon afterwards be injected into an animal without producing 
any marked symptoms. A ^ per cent, solution will not do this, 
so that the limit lies between *5 and *25 per cent, of the mixture 
(r. p. 97). 

The action of carbolic acid on other fully-developed microzymes, 
or on the spores, is almost the same as on the anthrax bacilli. 

The following table gives the result of Koch’s experiments 
with other substances, the figures indicating the number of 
days during which the spores had been submitted to the action 
of the antiseptic previous to cultivation. The black-faced figures 
indicate that the spores were destroyed, and their germination 
prevented by exposure to the disinfectant for that number of 
days ; a * indicates that their vitality was diminished, and that 
the crop from them was scanty ; a t indicates that their growth 
was retarded ; *t that it was both scanty and retarded. The 
disinfectants are divided into three gioups. The first contains 
the group of fluids ; the second of solutions in water ; and the 
third of solutions in alcohol, ether, or oil. 


Gkoup I.—FLUIDS. 


Distilled water . 

. 7 

15 

20 

35 

90 





Alcohol (absolute) 

. 1 

3 

5 

10 

12 

20 

30 

40 

50 65 110 

Alcohol (1 to 1 of i) . 

. 1 

3 

20 

30 

40 

60 

65 

110 


Alcohol (1 to 2 of uatei) . 

. 1 

3 

20 

30 

40 

50 

65 

110 


Ether 

. I 

6 

8* 

80 






Acetone ... 

2 

5* 








Glycerine .... 

. 1 

3 

10 

20 

30 

40 

50 

65 

110 

Butyric acid 

. 1 

6 








French naiad oil 

. r> 

30 

90 







Bisulphide of carbon 

. 1 

5 

10 

20 






Cliloroform 

. 1 

3 

10 

20 

100 





Benzol 

. 1 

5 

10 

20 






Petroleum ether 

. 1 

5 








Tui-pentine oil . 

. 

6 

10 








Giiorp II.— SOLUTIONS IN WATER. 


Chlorine water (freshly made) . 

. 1 

5 



Bromine (2 p. c. in water) 

. 1 

6 



Iodine water (1 in 7,000) .... 

. 1 




Hydrochloric acid (2 p. c. in water) . 

. 1 

5 

10 


Ammonia 

. 1 

5 

10 


Ammoniam chloride (5 p. c. in watei ) 

. 1 

5 

10 

25 

Common salt (eaturatod solution) 

. 1 

5 

10 

20 

Calcium chloride (saturated solution). 

. 1 

5 

20 

40 

Barium chloride (5 p. c. in water) 

. 5 

10 


100 

Ferric chloride (5 p. c. in watci ) 

. 2t 

6 



Potassium bromiio (5 p. c. in water) 

. 5 

10 

25 


Potassium iodide (5 p. c. in water) . 

. 5 

10 

25 

80 

Corrosive sublimate (1 p. c. in water) 

. 1 

2 



Arsenic (1 p. c. in water) .... 

. 1 

6 

10 


Lime water .... 

. 6 

10 

15* ^ 

20*t 

Chloride of lime (5 p. c. in water) . 

. It 

2*f 

6 


Sulphuric acid (1 p. c. in water) 

. 1 

S 

10* 

20* 

Zinc sulphate (5 p. o. in water) 

. 1 

6* 

10* 


Copper sulphate (5 p. c. in water) 

. 1 

6* 

10* 


Ferrous sulphate (6 p. o. in water) . 

. 2 

6 



Sulphate of aluminium (6 p. c. in water) , 

. 1 

6 

12 
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Alam (4 p. c. in water) 

1 

6 

12 



Potassium chromate (6 p. o. in water) 

1 

2 




Potassium bichromate (6 p. o. in water) . 

1 

2 




Chrome alum (5 p. c. in water) 

1 

2 




Chromio acid (1 p. c. in water) . 

1 

2 




Potassium permanganate (6 p. c. in water) 

1 





Do. do. (1 p. c. in water) 

1 

2 




Potassium chlorate (5 p. c. in water) 

2 

6 




Osmic acid (1 p. c. in waterl .... 

1 





Boracic acid (5 p. c. in water) not quite dissolved 

1 

2 

Of 

lot 


Borax (5 p. c. in water) . , . 

5 

10 

15 



Sulphuretted hydrogen water .... 

1 

5* 




Ammonium sulphide 

1 

2 

6 



Oil of mustard with water 

1 

5 

10* 



Pormic acid (sp. gr. 1*120) 

1 

2 

4 

10 


Acetic acid (5 p. c. in water) 

1 

5 




Potassium acetate (saturated solution) 

1 

4 

10 



Lead acetate (5 p. c. in water) .... 

1 

5 

12 



Soft (potash) soap (2 p. c. in water) . 

1 

5 

12 



Lactic acid (6 p. c. in water) 

1 

2 

6 



Tannin (5 p. c. in water) .... 

1 

5 

10 



Trimethylamine (6 p. c. in water) 

1 

5 

12 



Chloropicrin (5 p. c. in water) 

1 

2 

6 

12 


Benzoic acid (saturated solution in water. 

1 

5 

10 

45 

90 

Benzoate of sodium (5 p. c. in water) 

1 

2 

6 

10 


Cinnamic acid (2 p. c. in water 60 and alcohol 






40 parts) 

1 

3 

6 

10 


Indol (in excess in water) 

1 

5 

10 

25 

80 

Skatol (in excess in water) .... 

1 

6 

10 

25 

80 

Leucin (i p. c. in water) 

1 

5 

10 



Quinine (2 p. c. in water and 40 alcohol 60 parts) 

in 

5n 




Quinine (1 p. c. in water with HCl) . 

1 

5 

10 



Gboitp III.— solutions IN ALCOHOL, OB 

ETHEK, OR 

OIL. 


Iodine (1 p, c. in alcohol) .... 


2* 




Valerianic acid (5 p. c. in ether) 

1 

5 




Palmitic acid (5 p. c. in ether) .... 

1 

5 




Stearic acid (5 p. c. in ether) .... 

1 

5 




Oleic acid (5 p. c. in ether) .... 

1 

5 




Xylol (6 p, c. in alcohol) 

1 

5 

30 

60 

90 

Thymol (6 p. c. in alcohol) .... 

1 

6 

10 

15 


Salicylic acid p. c. in alcohol) 

1 

6 

10 

16 


Salicylic acid (2 p. c. in oU) .... 

5 

10 

20 

80 


Oleum animale (Dippel’s oil, 5 p. c. in alcohol) 

1 

6 

12 



Oleum menthie piperitae (5 p. c. in alcohol) 

1 

5 

12 




From this table it appears that the ordinary method of sepa- 
rating between formed and unformed ferments by precipitation 
with alcohol and solution in glycerine cannot be relied upon as a 
trustworthy means of separating them, since neither alcohol nor 
glycerine destroys the activity of formed ferments. 

It is remarkable that ether and turpentine oil, which are both 
ozone carriers, should have such a marked action in comparison 
with other fluids. This is in harmony with some recent observa- 
tions of Paul Bert and Begnard, who found that oxygenated water 
in sufficient quantity destroys the bacteria of anthrax. 

The spores of anthrax bacilli resist in an extraordinary way 
the action of certain substances which usually are fatal to life, as 
hydrochloric acid (2 per cent.), salicylic acid (1 per cent.), con- 
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centrated solutions of chloride of sodium, chloride of calcium, 
metallic solutions, borax, boric acid, chloride of potassium, 
benzoic acid, benzoate of sodium, cinnamic acid, and quinine. 

Aotloii of l^rugr* on the Oevelopment and Growth of Baollll.-— 

In order to test the action of disinfectants on the development and growth 
of bacteria, Koch put into a number of small watch-glasses, or rather 
crystallisation-glasses with flat bottoms, a few drops of blood-serum, or a 
solution of extract of meat and peptone, mixed with varying quantities of 
the disinfectant. Into each of these a silk thread, which had been dipped 
in the fluid containing bacteria and dried, was placed. In one glass serum 
alone, without any disinfectant, was placed, in order to ascertain, by com- 
parison with the growth which takes place in it, how the disinfectant in the 
other glasses had interfered with the growth of the bacilli. 

In experiments of this sort a difference was found between 
anthrax bacilli and other microzymes. A dilution of carbolic 
acid, 1 in 1,250 and 1 in 850, sufficed to prevent the growth of 
anthrax bacilli, while a strength of 1 in 500 was required to 
prevent the growth of others. 

Other species are therefore more resistant than anthrax 
bacilli to the action of carbolic acid. The following table shows 
the strength of various disinfectants required to hinder or entirely 
prevent the development of anthrax bacilli : — 


boluUon Prerenta 


Iodine .... 

1 to 5,000 





Bromine . 

1 to 1,500 



— 

Chlorine . 

1 to 1,500 





Osmic acid 

1 to 1,500 



— 

Permanganate of potassium 

1 to 3,000 



— 

Corrosive sublimate . 

1 to 1.000,000 



1 to 300,000 

Allyl alcohol . 

1 to 107,000 



— 

Oil of mustard . 

1 to 330,000 



1 to 33,000 

Thymol . 

1 to 80,000 



— 

Peppermint oil . 

1 to 33,000 



— 

Oil of turpentine 

1 to 75,000 



— 

Oil of cloves 

1 to 5,000 



— 

Arseni te of potassium 

1 to 100,000 



1 to 10,000 

Chromic acid . 

1 to 10,000 



1 to 5,000 

Picric acid 

1 to 10,000 



— 

Hydrocyanic acid . 

1 to 40,000 



1 to 8,000 


The following are about the same strength as carbolic acid : — 


Fluid 

Boric acid 


Hinders 

1 to 1,250 


Prevents 

1 to 800 

Borax 


1 to 2,000 


1 to 700 

Hydrochloric acid . 


1 to 2,600 


1 to 1,700 

Salicylic acid . 


1 to 3,300 


1 to 1,500 

Benzoic acid . 


1 to 2,000 


• 

Camphor . 


1 to 2,500 


— 

Eucalyptol 


1 to 2,600 


— 

Soft soap « 


1 to 500 


1 to 5,000 

Quinine . 


1 to 830 


1 to 625 

Hydrate of chloral . 


1 to 1,000 


— 

Chlorate of potassium 


1 to 250 


— 

Acetic acid 


1 to 250 


— 

Benzoate of sodium . 


1 to 200 


— 

Alcohol . 


1 to 100 


1 to 12*5 

Acetone . 


1 to 60 No action . 


— 

Chloride of sodium . 


1 to64 

• 

— 
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Influence of the Solvent. — Although a 5 per cent, solution 
of carbolic acid in water has a well-marked destructive action on 
the spores, and a strong destructive action on fully-developed 
anthrax bacilli, a solution of the same strength in oil or alcohol 
has not the least disinfectant action. A similar influence with 
regard to iodine is observable in the previous tables. 

Effect of the Fluid with which Disinfectants are mixed. 
— This is sometimes very marked, especially in the case of free 
iodine, bromine, or chlorine. These in watery solutions are 
powerful disinfectants, but when mixed with fluids which contain 
alkalies, e.g. blood-serum, they are converted into bromides, 
iodides, and chlorides, and their action is very greatly diminished. 
The action of corrosive sublimate, however, and of ethereal oils 
is not altered. 

Influence of Temperature on the Action of Antiseptics. — 

The action of antiseptics is greatly increased by a high tempera- 
ture. Spores of anthrax bacilli exposed to the vapour of carbolic 
acid at C. remain unchanged even after 45 days* expo- 

sure. When exposed to the vapour of carbolic acid at a tem- 
perature of 55® C. the case is very different. Half an hour’s 
exposure does not seem to harm them at this temperature, but 
many are destroyed by an exposure of an hour and a half, and 
very few will stand 3 hours’ exposure, so that probably an exposure 
of 5 or 6 hours would destroy the whole of them. 

Alterations in Bacteria by Heat and Soil.— By careful 
cultivation through successive generations of a slip taken from 
a wild fruit-tree, the chemical processes of growth may be so 
modified in it that the fruit will lose its acrid character and 
become edible and pleasant. What is true of higher plants is 
true also of lower in this respect, and bacilli are much modified 
by the conditions under which they are cultivated ; for example, 
Pasteur has found that the bacilli of anthrax develop and multiply 
in beef-tea best at 25®-40® C. Their development is retarded at 
lower or higher temperatures than these, and is completely ar- 
rested at 15® or 45® C. When cultivated at a temperature where 
development occurs with difficulty, such as 42®-43®, the bacilli 
no longer form resting spores, but only grow into long threads. 

Fresh bacilli injected into an animal rapidly cause death 
from anthrax, but the longer they have been previously kept at 
this high temperature the more does their virulence decrease, 
and at the end of four or six weeks they die. 

When some of the first crop of bacilli are put into fresh beef- 
tea, the se^nd crop retains the degree of virulence of the first, 
and the third crop taken from the second, and again grown in 
fresh beef- tea, has exactly the same morbific power, and so on. 

When the bacilli are cultivated at 35®, the microzymes not 
only multiply quickly, but they form spores of a definite degree 
of virulence, and these spores may be kept unaltered for years in 
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sealed tuber, whereas the threads of developed bacilli die when 
air is excluded. 

When an animal is inoculated with anthrax bacilli whose 
virulence has been diminished by cultivation at a high tempe- 
rature, they produce merely temporary illness instead of death. 
By the growth of these non-virulent bacteria in the body, its 
constitution appears to undergo some alteration, and virulent 
bacteria subsequently injected have a much less powerful action 
on it. If the first injection be made with bacteria having a very 
slight amoimt of viriilence, the animal may still die if injected a 
second time with virulent bacteria, but if inoculated first with 
non-virulent bacteria and a second time with bacteria rather 
more powerful, a slight disturbance is produced by each inocu- 
lation, and a subsequent injection of virulent bacteria no longer 
causes death. 

The changes which are produced by inoculation with modified 
anthrax or with vaccine matter in the blood and tissues, although 
probably very slight, are suflScient to confer on the organism 
immunity from further infection. This is usually permanent, 
although the immunity may diminish with the course of years, 
unless the advancing age of the animal in itself tends to lessen 
its liability to infection. 

A similar immunity against infection with different bacilli ia 
sometimes conferred by age. Thus young dogs are easily infected 
with anthrax, but old ones are not. 

A difference of species also confers immunity. Thus rats 
and field-mice are not liable to infection with anthrax, while 
house-mice are highly so. Algerian sheep also resist infection 
with anthrax, while French sheep do not. 

The experiments of Cash seem to show that it may be possible 
by the action of drugs to alter the blood and tissues in such a 
way as to render the animal proof against infection by pathogenic 
bacteria ; for he has found that by the continued administration 
of minute doses of corrosive sublimate to animals he can render 
them capable of resisting the lethal effects of anthrax subse- 
quently inoculated.* This is a direction in which further research 
is likely to yield interesting results. 

Possible Identity of Different Forms of Bacteria. 

It has already been mentioned that we are not quite certain 
whether all the species, genera, or even orders of bacteria are 
natural divisions, or whether the same organism under various 
conditions of nutrition and development may not present such 
different appearances as to be included in different orders and 


' Cash : Proceedings of the Physiological Society ^ Deo. 12, 1885. Journal of 
Physiology^ toL ?ii. 


H 
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under different names. Yet this is a matter of very great im- 
portance in regard to the causation of disease, for if it be true 
that organisms which are usually innocuous may undergo an 
opposite process to that which occurs in anthrax bacilli by cul- 
tivation, and may in certain conditions of soil be changed from 
innocuous into pathogenous forms, we can understand how 
diseases may appear to originate de novo. 

It has been stated bj Naegelithat bacteria may be so modified 
by cultivation as to form entirely different fermentative products. 
Thus he says that the bacterium which produces lactic acid 
fermentation in milk may be changed by cultivating it in extract 
of meat and sugar, so that it will no longer produce a lactic but 
an ammoniacal decomposition in milk. He considers also that 
innocuous may be transformed into virulent bacteria, and back 
again into an innocuous form, and Buchner thinks that he has 
succeeded in transforming the ordinary hay-bacillus (bacillus sub- 
tilis) into anthrax bacillus by cultivating it for a number of 
generations in Liebig’s meat extract, peptone, and sugar. This 
observation is denied by Klein * and others, but observations 
which partly support Buchner and partly Klein have been made 
by F. Kohler,* who finds that while the ordinary hay-bacillus 
(bacillus subtnis) is not altered in its appearance by repeated 
cultivations, it acquires a progressive virulence which renders it 
80 fotal to animals as to resemble the anthrax bacillus in its 
deadly properties. 

H. C. Wood and Formad ^ have also come to the conclusion 
that the micrococci found in diphtheria resemble those on furred 
tongues in all respects excepting in their greater tendency to grow. 
When cultivated successively, they lose their contagious power 
and grow less readily. These authors, therefore, consider that 
circumstances outside the body are capable of converting the 
dower growing or common micrococcus into the rapidly growing 
micrococcus of diphtheria, which, when cultivated again, reverts 
to the common type. 

Action of Bacteria and their Products on the Animal 
Body. — When bacteria are injected into the animal body, they 
produce different effects according to the original nature of the 
Wcteria or bacilli, the conditions under which they have been 
cultivated, and the quantity introduced. There is probably 
another ^tor of no less* importance, which, however, still re- 
quires to be investigated, viz. the condition of the body (p. 97) 
into which they are introduced. In considering the effect of an 
injection into the living body of a solution containing bacilli, we 
must be careful to distinguish between the effect of the bacilli 
themselves, after their introduction into the circulation, upon the 


* Klein, Quarterly Joum. of Mierosccpic Sciencct Jan. 1883. 

* Inaugural DUserUUion (Gottingen), 188L 

* National Board of Health Bulletin^ Supplement No. 17, Jan. 21, 1882. 
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tissues and organs of the body, and the effect of the substances 
which they have already formed in the solution before their 
injection. 

We must distinguish between those two things in the same 
way as we would have to distinguish between the effects of the 
particles of the yeast-plant and the effects of the alcohol which 
it had formed, if we were to inject a solution in which yeast was 
growing into the veins of an animal. The yeast or the bacteria 
would have one effect upon the animal, the alcohol or the septic 
products of the bacteria would have another. 

Solutions of putrid organic matter containing numerous 
•bacteria cause high fever and often death. 

The course of the fever depends on the specific nature of the 
bacteria, e.g. septic bacteria, anthrax bacilli, &c. 

It is difficult at present to ascertain exactly how far all the 
following diseases are due to the presence of microbes or their 
products ; but it has been found that micrococci cause erysipelas, 
acute necrosis, gonorrhoea, gonorrhoeal ophthalmia, contagious 
ophthalmia, ophthalmia neonatorum, and are present in pyaemia, 
puerperal fever, ulcerative endocarditis, infective myositis, and 
contagious pneumonia. When malignant oedema or traumatic 
gangrene occur, bacilli are usually found. Micrococci are also 
supposed by some to be the cause of vaccinia and of diphtheritic 
inflammation. The bacillus anthracis produces anthrax ; bacillus 
septicflemiae, blood-poisoning ; bacillus malarias, ague and mala- 
rious diseases ; bacillus tuberculosis, phthisis ; bacillus leprae, 
leprosy ; and another bacillus is the cause of glanders. In re- 
lapsing fever the spirochaeta Obermeyeri is found in the blood, 
and is probably the cause of the disease. 

Alkaloids formed by Putrefaction. Ptomaines. — From 
decomposing organic matter substances can be separated which 
have all the characters of alkaloids. 

The alkaloids produced by putrefaction are usually known 
by the name of ptomaines. It was at one time supposed that 
they were different in their chemical nature from the alkaloids 
which occur in plants, and they were supposed to have a much 
greater reducing power than the latter. It was therefore pro- 
posed to distinguish between ptomaines and other alkaloids by 
the addition of potassium ferricyanide : if the alkaloid changed 
this into ferrocyanide, so that a precipitate of prussian blue was 
obtained on the addition of ferric chloride, it was supposed to 
belong to the class of ptomaines; whereas non-reduction was 
supposed to show that it belonged to the vegetable alkaloids. 
It was soon found, however, that this test was not trustworthy, 
for such important alkaloids as morphine and veratrine product 
reduction. Later researches, especially those of Brieger, have 
shown that some at least of the so-called ptomaines are identical 
with vegetable alkaloids. 

H % 



100 PHABMACOLOGY AND THERAPEUTICS, [sect. i. 

We may indeed now regard alkaloids as products of albu- 
minous decomposition, whether their albuminous precursor be 
contained in the cells of plants and altered during the pro- 
cess of growth, or whether the albuminous substances undergo 
decomposition from the presence of microbes, either outside or 
inside the animal body, or by the simple process of digestion by 
unorganised ferments such as pepsine. 

The alkaloidal products formed by the putrefaction of albu- 
minous substances, vary according to the stage of decay at which 
they are produced. At first the poisonous action of these pro- 
ducts may be slight. As decomposition advances, the poisons 
become more virulent ; but after a longer period they appear to 
become broken up and lose to a great extent theii* poisonous 
power. 

Muscarine, which is the poisonous alkaloid of some mush- 
rooms, has been made synthetically by Schmied^erg and Har- 
nack from choline ; and Brieger has obtained from decomposing 
albuminous substances several well-defined chemical bodies — 
dimethylamine, trimethylamine, triethylamine, ethylenediamine, 
choline, neurine, neuridine, muscarine, gadinine, cadaverine, 
putrescine, saprine, and mydaleine, as well as some substances to 
which he has ^ven no name. Muscarine, neurine, and choline 
all have a similar action, their power diminishing in the order 
just mentioned, choline being much weaker than the other two. 
They all produce salivation, diarrhoea, vomiting, dyspnoea, para- 
lysis, and death. Muscarine and neurine in frogs produce com- 
plete stoppage of the heart in diastole ; in mammals they only 
weaken its action. Neurine, cadaverine, putrescine, and saprine 
have no marked physiological aetion ; but one alkaloid which 
Brieger has isolated from human cadavers in an advanced stage 
of decomposition appears to affect the intestine, causing enormous 
peristalsis, continuous diarrhoea, lasting for days, and extreme 
weakness. Mydaleine, obtained from a similar source, is interest- 
ing, inasmuch as it causes a rise of temperature ; for frequently 
we find in cases of acute disease that the rise of temperature 
coincides with the constipation, and is removed by purgation, so 
that the question arises how far the rise of temperature in such 
cases may be due to the absorption of poison from the intestine. 
Mydaleine causes dilatation of the pupil, enormous secretion of 
tears, saliva, and sweat, vomiting, diarrhoea, paralysis, convulsions, 
twitching, dyspnoea, coma, and death. 

Sepsine, which was isolated by Bergmann and Schmiedeberg 
from putrefy^ yeast, causes vomiting, diarrhcea, and bloody 
stools ; but Nicati and Rietsch * have produced choleraic symptoms 
in an imal s by cultivations of Koch’s comma bacillus from which 
the organisms themselves had been removed; and somewhat 


* rmd.t xc. 928. 
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similar results were obtained several years ago by Lewis and 
Douglas Cunningham with cholera stools in which any organisms 
present had been destroyed by boiling. 

The extract from putrefied maize has a tetanic and narcotic 
action, which appears to be due to two different substances. 
These are not present in the same proportion, so that sometimes 
the tetanising action, and at other times the narcotic action, is 
most marked. 

Another alkaloid, resembling atropine in its action, has been 
separated by Sonnenschein and Zuelzer from decomposing animal 
matter ; and this has also been found in the bodies of persons 
dying from typhus fever. 

Another which resembles curare in its action has been separated 
by Guareschi and Mosso ^ from putrefying brain. 

Another substance causing tetanic symptoms has also been 
obtained from animal matter. 

Leucomaines. — Gautier, to whom much of our knowledge 
regarding alkaloids produced by albuminous decomposition is 
due, has given the name of leucomaines to alkaloids which are 
not produced by putrefaction due to bacteria, but are formed by 
the decomposition of albuminous matters in the normal processes 
of waste in the living animal tissues. Amongst these he reckons 
various substances formed in muscles and allied to xanthine and 
creatine.^ 

Brieger has shown that during the digestion of fibrin by 
pepsin an alkaloid has been formed, to which he gives the name 
of peptotoxin. 

Absorption and Elimination of Ptomaines and Leuco- 
maines. — It is probable that a considerable production of alkaloids 
takes place in the intestine, both when the digestive processes 
are normal and more especially when they are disordered ; at the 
same time alkaloids are being formed in the muscles, and pos- 
sibly also in other tissues. Were all the alkaloids to be retained 
in the body, poisoning would undoubtedly ensue, and Bouchard 
considers that the alkaloids formed in the intestine of a healthy 
man in twenty-four hours would be sufficient to lull him if they 
were all absorbed and excretion stopped. He finds that the 
poisonous activity of even healthy human faeces is very great, 
and a substance obtained from them by dialysis produced violent 
convulsions in rabbits. When the functions of the kidney are im- 
paired, so that excretion is stopped, uraemia occurs, and Bouchard 
would give the name of stercoraemia to this condition, because he 
believes it to be due to alkaloids absorbed from the intestines. 
He also thinks that the nervous disturbance which occurs in 
cases of dyspepsia is due to poisoning by ptoms^es. That 

* Le* PtomaXneSf Turin, 1888 . 

* 8ur U$ akaloiides dirivda dt la destruction bactiriennt <m physiologig^ue de$ 

anmaux* Parti : G. Maaion. 1886. 
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alkaloids are excreted by the urine has been shown by Bocci^ 
who has found in the urine a substance having an action like 
that of curare. 

Effect of Drugs on the Action of Bacteria in the Animal 

Body. 

So long as bacteria are outside the body, we may use drugs- 
of any strength we please to destroy them, but the case is quite 
different when they have once gained entrance and are no longer 
outside but inside the body, because then the nature of the drug 
and the amount we can employ is limited by its effect on the 
organism itself, and we cannot administer very large doses of 
antiseptics lest we should injure or kill the patient at the same 
time that we destroy the bacteria which are causing the disease. 
All that we can hope to do is to turn the scale, if possible, in 
favour of the organism in the struggle for existence between the 
cells which compose it and the bacteria which have invaded it 
{vide pp. 86 and 89). 

Our hope of doing this rests on the fact that drugs which 
may be injurious both to the tissue and to the bacteria are not 
equally so to each. Thus excess of temperature is injurious to the 
organism, but it is also destructive to bacteria ; and, as Fokker * 
has pointed out, the febrile reaction which occurs on the intro- 
duction of bacteria into the blood may be a means of destroying 
the microbes and preserving the animal. There is often a germ 
of truth in apparently foolish plans* of treatment, and the old 
practice of treating scarlet fever, small-pox, and measles by warm 
drinks, hot rooms, and abundant clothing may have been a blind 
effort to aid the natural processes of cure, just as the irritating 
ointment of the Middle Ages seems to have been an attempt at 
anti8ej)tic surgery. The extraordinary destructive power of cor- 
rosive sublimate, and the fact that it continues to act in blood- 
serum just as it does in distilled water, seem to indicate that 
it might be used to destroy bacilli in the body, especially as 
Schlesinger has found that it may be injected subcutaneously 
into rabbits and dogs daily for several months without doing 
them any harm, even in doses of 5 milligrammes, 1 cc. of a | per 
cent, solution. Koch’s experiments on tWs point, by the adminis- 
tration of sublimate after inoculation with anthrax, led to a 
negative result, the animals inoculated with anthrax dying of the 
disease, notwithstanding the injection of the sublimate. On the 
other hand. Cash has succeeded in preventing death from anthrax 
by administering corrosive sublimate for some time previous ta 
inoculation (p. 97). 

The extraordinary effect of allyl alcohol, and the less power- 


‘ International Medical Congrese, 1881 . 
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fill but still great action of ethereal oils, indicate, however, that 
we may look forward with hope to the discovery of some organie 
substances which may so hinder the development of bacteria in 
the body after their inoculation, as to allow of their gradual de- 
struction in the organism, and prevent the sickness or death 
which they would otherwise have occasioned. 

In relation to this, the observations of the late Dr. W. Farr 
in his Report are very interesting : ‘ Alcohol appears to arrest 
the action of zymotic diseases, as it prevents weak wines from 
fermenting ; like camphor, alcohol preserves animal matter — this 
is not now disputed. But may it not do more? May it not 
prevent the infection of some kinds of zymotic disease ? ’ 

Experiments have shown that alcohol itself has but a slight 
power in destroying bacilli, but it is possible that even the slight 
traces of the ethers which are present in wine or spirits may 
have some beneficial action in cases of septic poisoning. 

Antiseptics, Anti23rmotics, Disinfectants, Deodorizers. 

These classes of remedies are often confounded together. It 
is well, however, to distinguish their meanings : — 

Antizymotics are remedies which arrest fermentation. 

It has already been mentioned (li.lSetseq.) that fermentative 
processes may depend upon either enzymes or organised ferments, 
and that organised ferments maybe subdivided into several classes, 
such as those consisting of yeast, innocuous bacteria, and patho- 
genic bacteria. 

The class of antizymotics includes all substances which arrest 
fermentative processes due to these bodies. It contains two sub- 
classes : antiseptics and disinfectants. 

Antiseptics are remedies which arrest putrefaction. They 
do this by preventing the development, or completely destroying 
the bacilli on which septic decomposition depends. 

Disinfectants are remedies which destroy the specific poisons 
of communicable diseases. Many of those poisons, perhaps all 
of them, belong to the class of microbes, and so disinfectants 
may be regarded as a sub-class of antizjinotics. 

Deodorizers or deodorants are remedies which destroy dis- 
agreeable smells. Such smells often accompany l!he decomposi- 
tion of various organic substances, \shich septic organisms cause. 
These foul-smelling products may be injurious to health in them- 
selves by acting as poisons ; but they are not to be confounded 
with the bacteria which produce them. Moreover, the disagree- 
able nature of the smell is not always to be relied upon as an 
index of its poisonous nature. M. Gustav le Bon made some 
experiments with hashed meat and water, over which he put 
some small animals. As the meat decomposed, the liquid teemed 
with organisms, was very fatal when injected into an animal, 
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and emitted a very foul smell, which, however, did not seem to 
be very injurious. Afterwards the organisms present in the 
liquid died, and the foul smell became much less disagreeable ; 
but the emanations from the liquid appeared to become much 
more poisonous, although the liquid itself, when injected into an 
animal, had no longer the same virulent power as at first. 

Uses of Antiseptics. — Antiseptics are employed externally 
in order to destroy microbes before their entrance into the body, 
and are administered internally with a like object, or for the 
purpose of at least preventing the free development and multi- 
plication of the microbes. 

They are employed externally in surgical operations, with 
the object of destroying any organisms which might find a nidus 
in the wound, and there give rise to the formation of poisonous 
substances. Both these substances and the bacteria themselves 
will not only have an injurious local action in the wound, but by 
undergoing absorption may prove injurious or fatal to the or- 
ganism as a whole. The antiseptic plan of treatment has been 
empirically practised in a limited manner for a very long period 
without its principle being recognised : for the well-known Friar’s 
balsam has antiseptic properties. It is to Lister that we owe 
the introduction of such a mode of treatment, not based upon 
mere empiricism, but upon scientific knowledge. The reason 
why it had fallen into disuse probably was that some of the anti- 
septic substances used for dressing wounds in the Middle Ages 
were irritmts as well as antiseptics. Those who employed them 
did not know the reason why they were beneficial, and supposed 
that their virtue was due to their irritating properties. The oint- 
ments were accordingly made more and more irritating : and 
thus more harm than good was done, until they were discarded 
by Ambrose Par6. The antiseptic most commonly employed is 
carbolic acid. Not only are all the instruments to be employed 
disinfected by a watery solution, but the operation itself is con- 
ducted under a spray of the dilute acid, so as to render innocuous 
any organisms which may be present in the air. The wound 
is then covered with an antiseptic dressing. Whenever this 
requires to be removed it must always be done under the spray. 
The reason of these great precautions is obvious : if any germs, 
however few, gain an entrance they will soon multiply and prove 
as deadly as a great number, the only difference being one of time. 

The great danger which may arise from an exceedingly 
minute portion of septic matter renders great caution necessary 
on the part of those who might, by a little indiscretion, convey it 
from .one to another. Thus a number of years ago a medical 
man was nearly driven mad by an epidemic of puerperal fever 
which he had in his practice ; one patient dying after the other. 
In order to get rid of any infection, he burnt all his clothes and 
went away for three months. During his absence everything 
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vent well. On his return the epidemic again broke out: on 
<;areful investigation he found the only thing he had forgotten to 
burn was his gloves, and these had acted as a reservoir of in- 
fection. The hands, imperfectly cleansed in the first instance, 
had conveyed the septic matter into the gloves, and there it re- 
mained, re* infecting the hands every time the gloves were put on. 
In the same way a thermometer may prove a cause of continual 
infection unless the thermometer be carefully washed, and, if 
necessary, disinfected, each time it is used and before it is put 
into the case. In a similar manner it has been found that 
gonorrhceal matter may remain in the vagina and infect several 
persons without the woman herself ever suffering. One of the 
best antiseptics for disinfection in such cases is permanganate of 
potassium. This may be used to wash out abscesses, if there 
is any fear of danger from absorption of carbolic acid ; and also 
as a lotion for ulcers or wounds about the mouth, the urethra, 
or anus, where the carbolic acid might be too irritating ; as is 
evident from Koch’s experiment, however (vide p. 92), a solution 
of the strength ordinarily used — one per cent., i.e. four grains to 
the ounce — is not sufficient to destroy the septic organism, 
although one of five times the strength will do so. 

Another way in which septic poisoning may be produced is 
by the introduction of a catheter into the bladder, where this 
cannot be completely emptied naturally on account either of 
paralysis, enlarged prostate, or stricture. So long as the con- 
tents of the bladder have not come in contact with any foreign 
matter they may remain in the bladder for some time without 
undergoing decomposition, but if a dirty catheter should be 
passed, and thus a few organisms introduced into the bladder, 
decomposition may set up in the urine and septic poisoning 
ensue. A solution of carbolic acid in oil is sometimes trusted 
to for the disinfection of catheters, but, as Koch’s experiments 
(p. 96) show that such a solution has little or no antiseptic 
power, the catheters should be disinfected by a strong solution 
of carbolic acid in water, and afterwards oiled before their 
introduction. 

The use of antiseptics internally is limited by the resistance 
of the organism itself, as already mentioned (p. X02). In the 
stomach antiseptics are used for the purpose of preventing decom- 
position, and by thus lessening the production of irritating pro- 
ducts they diminish irritation of the stomach and arrest vomiting. 
Those which are chiefly employed for this purpose are creasote, 
carbolic acid, sulpho-carbolates, salicylic and sulphurous acids. 
In the intestine antiseptics are useful in arresting putrefaction, 
and thus preventing the harm caused locally to the intestine 
by the products of decomposition as well as the injury due to 
their subsequent reabsorption. They therefore tend to check 
diarrhoea and dysentery. It is probably to its antiseptic action 
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that corrosive sublimate owes its curative power in cases of in- 
fantile dysentery, and it is not improbable that the beneficial 
action of calomel is due to a similar action, for it has been found 
by Wassilieff greatly to retard the decomposition due to low 
organisms. 

The beneficial action of mercurials in such cases may be^ 
partly due to their antiseptic power not being as greatly diminished 
by admixture with faec^ matters as that of other antiseptics. 
After absorption into the blood, antiseptics are chiefly employed in 
febrile conations, in order, if possible, both to lessen the growth 
of the septic- organism and to remove the danger to the individual 
which the fever itself would occasion. The principal antiseptics 
used for this purpose are alcohol, eucalyptol, quinine, sahcin, 
salicylic acid, and salicylates. Carbolic acid and creasote can 
hardly be used, as their action on the organism is too poisonous, 
but hydroquinone, cresotinic acid, kairin, pyrocatechin, anti- 
pyrin, and resorcin are not markedly poisonous, and are anti- 
pyretic. They may thus be useful, and antipyrin is now largely 
employed (ride also Antipyretics). Eucalyptol has sometimes 
appeared to me to be more beneficial in cases of septic poisoning 
than quinine ; at any rate, I have seen patients recover under its 
use who had not been benefited by quinine. 

Disinfectants. — These are generally employed in order to 
destroy the germs of disease in the excreta of a patient suffering 
from an infectious disease, or those germs which may be adhering 
to articles of clothing or to furniture or to the walls of a room in 
which thi patient has been lying. Probably the most efficient 
and generally applicable to articles of clothing is heat. The heat 
employed is usually from 230° to 250° F., but as a general rule 
it should be as hot as the fabrics will bear without injury, and 
should be continued as long as is necessary to raise the central 
parts of the articles to be disinfected to the temperature of the 
chamber in which they are placed. As the presence of moisture aids 
the destructive action of heat upon septic organisms, superheated 
steam appears to be the best disinfectant under ordinary circum- 
stances. The only disinfectant that seems to be really trust- 
worthy for destroying septic organisms when it is simply washed 
over them is corrosive sublimate : even in a dilution of one to a 
thousand it appears to destroy microzymes and their spores by a 
single application for a few minutes. 

Deodorizers. — Deodorizers are mainly strong oxidizing and 
deoxidizing substances, as chlorine and its oxides, sulphurous 
acid, nitrous acid, ozone, peroxide of hydrogen, permanganate of 
potassium. Charcoal, in addition to oxidizing, absorbs and con- 
denses the foul-smelling gas. Those which are most commonly 
used as deodorizers for the air of rooms are chlorine or its oxides 
set free from chlorinated lime* 

For removing smells from the hands, carbolic acid is to be 
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preferred to others, and for deodorizing faecal matters, perman- 
ganate of potassium, carbolic acid, or charcoal. ' A mixture of 
eight or nine parts calcined dolomite (magnesia and lime) with 
one or two of peat or wood charcoal is not only an excellent 
deodorizer, but increases the value of the faecal matters as manure. 


Antiperiodics. 

These are remedies which lessen the severity or prevent 
the return of attacks of certain diseases which tend to recur 
periodically. 

The chief of these are : — 


Cinchona bark and its alkaloids : — 

Quinine. 

Cinchonine. 

Quinidine. 

Cinchonidine. 

Bebeeru bark and its alkaloid : — 
Bebeerine. 


Arsenic. 
Salicylic acid. 
Salicylates. 
Salicin. 


Eucalyptol. 


Action. — The mode in which antiperiodics act is not at 
present definitely ascertained, nor indeed is the pathology of 
the diseases which they prevent. Remittent fever, however, has 
been shown to depend upon the presence of a spirillum in the 
blood, and there is considerable evidence for considering that 
malarious conditions are connected with the presence of a bacillus. 
The periodical return of the attacks in such diseases would ap- 
pear, then, to bo associated with the growth of successive crops 
of these protophytes, and the action of antiperiodics might be 
explained by supposing that they interfere with the development 
of these pathogenic organisms. 

Uses. — Quinme and cinchona bark are often regarded as 
almost specific in the various affections due to malarious poison- 
ing, i.e. intermittent fevers, periodic headaches, neuralgias, etc. 
In tropical remittent fever of malarious origin, quinine is also 
the best remedy we possess. It must be given in very large doses, 
however, and is less certainly curative than in intermittent fever. 
The other cinchona alkaloids have a similar action to quinine, 
but are not quite so powerful : they, as also quinine, may be used 
as prophylactics in order to prevent the recurrence of ague in 
persons travelling through or living in malarious districts as 
well as for the purpose of curing malarious conditions already 
present. 

Arsenic is sometimes oven more powerful than quinine, but as 
a rule it answers beet in malarious conditions which are some- 
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tizneB known as masked or latent malaria, and which manifest 
themselves in ‘neuralgia and nervous or digestive disturbance 
rather than in well-marked ague fits. 

Adjuncts. — Emetics and purgatives aid the action of anti- 
periodics, and sometimes, indeed, can replace them and cure ague 
without their aid. Antiperiodics rarely succeed if the functions 
of the liver are disturbed unless they are aided by emetics or 
purgatives, and especially by cholagogues. 
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CHAPTEE IV. 

ACTION OP DRUGS ON INVERTEBRATA. 

The study of the action of drugs on invertebrata has not been 
carried out methodically to any great extent, but it offers a very 
promising field for investigation, and probably in the course of a 
few years may yield very valuable results. 


Action of Drugs upon Medusae. 

This subject has been worked at, almost exclusively by Romanes ' and 
Erukenberg.^ At present it has little practical bearing, but it promises to be 
of great service by enabling us to understand better the action of drugs on 
contractile structures generally, and on the heart in particular. 

In medusae the swimming ormm consists of a bell-shaped mass of con- 
tractile substamce, within which the pol^ hangs like the clapper. Around 
the margin of this beU are a number of ganglia connected with one another 
by nervous filaunents, and forming a peripheral ring. 



FlO. 19.— MediiM (SftnU), uutarsl glxe. 

In the normal state of the animal, the bell alternately contracts and dilates 
rhythmically, so that the animal is propelled through the water. 

When tne marginal strip containing the ganglia is removed, the bell 
becomes entirely motionless. The bell thus resembles, as we shall after- 
wards, the ventnole of the frog's heart, both in the relation of ganglia to it, 
and in its rhythmical movements. Oxygen accelerates, and carbonic acid 
slows and firumy stops, the rhythmical movements. 

When the bell, peuralysed by the removal of the ganglia which supply its 
normal stimulus to motion, is momentarily stimula^ by a single induction 
shock, it invariably respond^ by a single contraction. 


* BomaneS, PhiL Tram. voL olxvt. pari 1, and vol. olxvii. part 2, 1866 and 1867. 

* Krokenbeirg, Ytrglmchmd* phyaiohgUche Studim, Heiddberg, 1880^ 
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When snccessive shocks are employed at regular intervaLs the effect of 
•each increases until the maximum is reached (Fig. 80, cf. pp. 122 and 128). 



Fio. 80. — Shows the inoreasing contractions of the tissue of the medusa when stimulated by repeated 
weak induction shocks of the same Intensity. The first two shocks had no apparent effect, and 
the first feeble contraction seen in the figure was caused by the third shock. (From a paper by 
Bomanes in i^. Tram,) 

But if an additional eonataat attmolas is supplied to it by the ad^- 
tion of acid to the water in which it is floating ; by the passage of a constant 
or of an interrupted electrical current through it ; or by alcohol or glycerine 
dropped upon its surface, it commences to beat regularly, rhythmically, and 
contmnonsly. When rhythmical action is thus artificially induced m the 
paralysed beU, its rate is increased by raising the tempeimtnre, and re- 
duced by cooling it. Temperatures below 20® or above 85® arrest the rh 3 ^thm. 

When the marginal strip containing the ganglia is cut off and left attached 
only at one point, a stimulus applied to its end travels along the strip and 
ffnaUy causes the bell to contract. The sttmiill which pass along may be 


strip of contractile tissue wit*> 
fringe of tentacles 

VlQ. 81.— Diagiam of a medusa (Uaropsls), about Qne<third natural size, with a strip of oontracUle 
tissoe oat from the bell, but left attached at one end. 

of two kinds— they may occur separately or together. The first kind is a 
wave of contraction in the eontractile tUsue of the strip itself. If the stimnlus 
is applied to a portion of the strip the contraction will pass along like a wave 
until it reaches the bell, which it excites to contraction. The second is a 
mdimentary form of nerroi&a activity. This may occur along with the con- 
traction wave, and when this is the case it is seen to pass along in front of 
the contractile wave. But it may also occur when no wave oi contraction 
takes place. ^ Its occurrence is rendered visible by the movements of the 
tentacles which firinge the strip and are much more sensitive than the con- 
trac^e tissue of the strip itself. This wave of stimulation without contraction 
passing along the strip will cause the bell to contract on reaching it, provided 
there is a marginal gallon in the bell, but not if the bell is paralysed. The 
wave of stimulation is more easily excited than that of contraction, so that 
it may occur firom stimuli too weak to excite a wave of contraction, llie 
passage of stimnli along the strip may be impeded or prevented altogether by 
compressu^ ^e strip, by making transverse incisions into it so as to narrow 
the band of tissue by which the wave is transmitted, or by injuring the time 
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l)y straining. Sometimes the contraction wave may be blocked by the injury 
before the stimulus wave, and sometimes the stimulus wave ma^ be blocked 
before the contraction wave. When the block is only partial it frequently 
^happens that two or three waves will pass along the strip up to the block 
without being able to cross it, but after a long time their effect appears to 
penetrate so that a wave at last crosses it. 

As GaskeU has shown, a similar occurrence takes place in the frog’s 
heart, and stimuli proceeding from the auricle to the ventricle may also be 
blocked by compression. 

The influence of poiaonc can be studied either upon the bell containing 
the ganglia, or upon this marginal strip. 

In healthy medusae chloroform first arrests the spontaneous movements 
of the beU. When now irritated it answers by a single contraction, instead 
•of by a series, to such stimulation. 

After the bell has ceased to respond, nipping its margin causes the polyp 
^ contract. 

After stimulation of any part of the bell ceases to produce response in any 
part of the organism, the polyp will respond to stimuli directly applied to it. 
Nitrite of amyl also produces effects which in many respects are similar to 
those of chloroform. There are, however, certain exceptions; the first is 
that, before the spontaneous movements are abohshed, the rhythm becomes 
quickened, and the strength of the pulsations is diminished. The move- 
ments also die out more gradually than under chloroform, and before they 
entirely cease they become localised to the muscular tissue close to the 
margin. WTien the dose is large, spasmodic contractions are produced which 
obliterate the gradual paralysing action of the drug. 

Caffeine first causes an increase in the rate of pulsation, and diminishes its 
strength after a few seconds. This condition passes off, and the spontaneous 
movements become gradually abolished. They still remain for a long time 
sensitive to stimulation, and at first respond by several feeble contractions 
to each stimulus ; afterwards by a single response ; and afterwards they do 
not respond at all. 

As medusae paralysed by removal of the ganglia never respond to a single 
stimulus with more than a single contraction, the increased number of con- 
tractions which at first a{^ar after the application of the stimulus, are pro- 
bably due to increased reflex irritability. 

Caffeine causes the tentacles and polypi to lose their tonus, and become 
relaxed, which is not the case with cmoroform. Medusae anaesthetiBed with 
chloroform when put into a solution of caffeine also lose their tonus, but their 
irritability is restored, though their spontaneity is not. 

The effects of strychnine differ in different species of medusae. In Sarsia 
it accelerates the rhythmicad contractions which occur in groups separated by 
intervals of quiescence. This quiescence finally becomes continuous, and 
during it the animal does not respond to irritation of the tentacle, but does so 
to direct muscular stimulation. 

Veratrine first increases the number andpow-er of the contractions; after- 
w'lirds it diminishes both. 

Digitalin first quickens them, then renders them regular, causes persistent 
spasms, and produces death in strong systole. 

Atropine causes first acceleration, then convulsions, then feeble contractions, 
and finally death in systole. 

Nicotine causes violent and continuous spasm, with numerous minute 
rapid contractions superimposed upon it. These latter soon die away, leaving 
the bell in strong systole. 

After spontaneous movements have disappeared, the bell no longer 
responds to stimulation of the tentacles, but resends to direct stimulation. 

Alcohol first greatly increases the rapidity of the contractions, so much so 
that the bell has no time to expand properly between them, and they are in 
•consequence feeble and gradually die out The reflex stimulation shortly 
ceases to produce any effect, but muscular irritability is longer maintained. 
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Gyanido of potassium first quickens and then enfeebles the oontraotioiui r 
spontaneous movements rapidly cease, and the bell soon becomes iiresponuvo 
mther to irritation of the tentacles, or to direct irritation. For a long time 
after it has become irresponsive, the nervous connections between the tentaolea 
and polyp remain intact, as also do the nervous connections of these organs 
with all parts of the bell. The sensory organs are therefore not paralysed by 
thia drug. 

The effects of ^isons on medusas were localised by Romanes m two ways^ 
One way was to divide the medusa almost into two halves, connected onW by 
a narrow strip of tissue. ^ These halves were plunged into two beakers filled 
with sea- water, pure in one and poisoned in the other. The connecting strip- 



Fig. 32. — DiftgnuxiniAtic representation of the method of iocalislnfl' the action of poUons on medniWD. 

One resBel contains normal sea- water ; another contains poisoned sea-water, which Is shaded Inr 

order to distingaish it. 

rested upon the edges of the beaker. When curare was employed as a poison 
in this way, it was found to have an action similar to that ^^ich it exerts on 
TnftTnmftlR ; apparently paralysing the motor nerves, while it left the sensory 
nerves capable of action. Thus, on nipping the half of a medusa which was 
plunged in the curare solution, it remained absolutely motionless, while the 
other half at once responded by a peculiar contraction to the stimulus. Here, 
also, however, just as in mammals, the sensory fibres are also paralysed by a 
large dose, so that if much poison be used, irritation of the poisoned part will 
have no effect either upon it or upon the impoisoned part, ^V^len exjieriment- 
ing in this way with strychnine, Krukenberg found that the excitability of 
the poisoned part was increased, so that when he touched the connecting strip 
lightly with a needle no effect was produced on the unpoisoned half, but the 
poisoned half responded by several energetic contractions. Veratrine had a 
similar action to that of curare, so that irritation of the poisoned half caused 
no movement in it, but caused movement in the unpoisoned half. The irrita- 
bility of the contractile tissue is also diminished so that it no longer reacts so 
readily in the poisoned half to electrical stimuli. 

Nicotine appears to paralyse the ganglionic structures and not the nerv es. 

It has already been mentioned that the rh.^dhmical movements of medusie 
depend upon the ganglia : when these are all cut off the movements cease, 
but if only one be left the movements continue. In the medusa divided into 
two halves, as already described, it is evident that if the ganglia are removed 
from one half, or one half rendered functionally inactive by poison, that half 
will still continue to contract, so long as it remains connected with the other 
halt but will cease to move when it is completely divided from the half 
which still contains ganglia. The effect of nicotine is such as one would 
expect if the poison pamlyses the ganglia, for it is found that when one half 
of a medusa is steeps in water containing nicotine, both halves still continue 
to pulsate rhythmically ; so soon as the connecting band of tissue is ^vidod, 
the poisoned half at once ceases to move, while the other half continues to 
pulsate. 

The second way in which Romanes localised the action of poisons on 
meduBs was applying them to a strip of contractile tissue. He found 
that various poisons appR^ to the strip, or injected into it, caused a blockage 
of contractile waves, preceded by a progressive slowing of the rate of trans- 
mission along the poisoned part. Chloroform, ether, alcohol, morphine, 
strychnine, and curare, all have this effect. 
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General Results. — The most marked results of experiments 
on medusffi are, that the contractile tissue contracts rhythmi- 
cally when stimulated by ganglia. It ceases to do so when the 
ganglia are removed and the contractile tissue left under ordinary 
conations, but a constant stimulus, either chemical or electrical, 
applied to it after the removal of the ganglia, will cause it to 
b^t rhythmically just as if the ganglia were present. This 
appears to show that the rhythmical contractile power is a func- 
tion of the contractile tissue and not merely of the ganglia. 
Besides its power of contracting once on the application of a 
single stimulus, or rhythmically from continued stimulation, the 
contractile tissue also possesses the power to conduct stimuli. 
This is seen in the passage of the contraction wave along a strip 
of medusa which, on reaching the bell, causes it to contract. 
When two contraction waves travelling along the contractile 
strip in opposite directions meet one another they arrest each 
other. This mutual extinction may be regarded either as a 
process of inhibition or interference, or as a consequence of ex- 
haustion of the tissue which possibly may be unable to contract 
twice with such a short interval between. 

The power of the contractile tissue to transmit stimuli is 
diminished or destroyed by cutting it more or less completely 
across, by compression, by stretching, by very high or low tem- 
peratures, and by poisons such as chloroform, morphine, nitrite 
of amyl, caffeine, strychnine, curare, and indeed almost any 
foreign substance added to the water in which the strip is im- 
mersed. 

There are, however, two conducting channels, along which 
stimuli may be transmitted ; the first, already mentioned, is the 
contractile tissue; the second is the nervous tissue. The 
passage of stimuli along the second is rendered evident by the 
movements of the tentacles. These nervous or tentacular waves 
and the contractile waves may exist either together or separately. 
The nervous waves are excited by stimuli which are too weak to 
excite contraction waves, and it is to be particularly remarked 
that when this is the case they only travel at half the rate at 
which a contraction wave travels, although, when the stimulus 
is strong enough to excite a contraction wave also, both the 
nervous and the contractile wave travel at the same rate, the 
nervous one being a little ahead of the other. The passage of 
nervous stimuli may also be diminished or completely blocked 
by section or compression just as in the case of contraction waves. 

The transmission of stimuli along nerves is also affected by 
poisons. It appears to be destroyed by antesthetics, though 
more slowly than that of the contractile tissue. The ganglia may 
be paralysed, e.g. by nicotine, before the transmission of nervous 
stimuli from them is diminished. The contractile tissue alone 
may be paralysed. 
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Action of Drugs on Molluscs. 

In the instead of a chain of ganglia, as in the 

medusae, we have three pairs of ganglia : cerebral at the mouth, pedal in the 
foot, amd parietal -sphmcnnio supplying the bronchial apparatus and viscera. 
The heart has distinct chambers, but app^ent^ consiste of protoplasmio 
substance without distinct nerves or ganglia. T^he application to it of an 
interrupted current will arrest the rhyuumcal pulsation and cause stoppage 
in diastole.' This effect is prevented by atropine. Warmth up to 104® 
quickens the heart ; when rai^ higher it destroys reflex movement in the 
animal, and afterwards aurrests the heaurt also. Piue water without salts 
quickly paualyses the muscles and causes death in salt-water molluscs. 
Curare in small doses has no effect, laurge doses quicken, but do not abolish 
movement, amd do not affect the heart. Strychnine somewhat stimulates 
movement, and may cause some locad contratctions, but never any general 
tetanus. Nicotine acts in a similaor way, but in large doses appeaors to para- 
lyse the muscles amd cause death ; it also api)ear8 to cause contraction ol 
the vessels, so that the heaut becomes more bulky amd beats more quickly. 
Veratrine has a similar auction. Digitalis has no action, excepting when 
applied to the heaurt directly, amd then it renders the beats slower amd some- 
times stops them. Antiarine, like digitalis, has no general action, but stops 
the heart if applied to it directly. Muscarine generally causes muscn^ 
contraictions in the body : first acceleration, quickly followed by retardation 
of the caudiaMS beats. Sulphocyanide of potassium diminishes reflex aM^tion, 
but has little effect on the excitability of the nerves. A small dose somewhat 
quickens the caurdiac auTtion ; a large dose stops the heart in diastole, and if it 
is directly applied to the heart the stoppage is pemmnent. 


Action of Drugs on Ascidians. 

The heart in ascidians consists of a tube open at both ends, and which, by 
its contraM^tion, drives the viscerad fluid alternately towards the viscera and 
away from them. Its action does not seem to depend on the nervous 
ganglion lying between the oral and anal sac, or mdeed upon nervous 
influence at all. 

The application of an induced current causes it to beat for some time in 
one direction instead of alternately, but does not arrest its pulsations.^ Ac- 
cording to Krukenberg it is not affected either by atropine or muscarine. It 
is par^ysed by veratrine, quinine, and strychnine : these poisons rendering 
the beats gradually weaker and more irregular. No evidences of tetanus are 
to be seen from the action of strychnine. The mode of action of the heart is 
aflected by helleborin and nicotine : helleborin increases the number of the 
advisceral beats while nicotine diminishes them. Camphor and strychnine 
have possibly an action in this respect resembling helleborin. 


Action of Drugs on Annuiosa. 

In annuiosa the nervous system consists of ganglia in each segment 
united together by nervous bundles. These bundles in general appearance 
correspond with the gangliated cord of the sympathetic in higher animals. 
The spi^ cord is absent: we might therefore expect that dr^ which 
act specially on the spinal cord in vertebrates wotud not have the same 


* M. Foster, Pflfiger's ArchiVt ▼. 191. 

* Dew-Smith, Proc. Boy, 8oc,, March 16, 1675, p. SS6. 
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marked action on annelida, and this appears to be ihe case. It was fonnd by 
Moseley that strychnine had no action on cockroaches ; ^ and leeches, when 
placed m water containing strychnine, become elongated but do not exhibit 
signs of tetanus. Some years ^o I noticed that ants sprinkled with insect- 
powder died in violent convulsions, and it occurred to me that t^ssibly sub^ 
stances which excite movements of the intestine in the higher animals might 
have a somewhat convulsant action on invertebrates. I therefore tried the 
effect of oil of peppermint on leeches, and it produced in them violent excite- 
ment. This appears to be of a somewhat convulsant nature : the animal at 
first £l3dng rapi^y hither and thither through the water, and afterwards, when 
it becomes quiet and nearly exhausted, there is a constant rhythmical twitch- 
mg movement in the body which appears to last nearly until death. But if my 
idea had been correct, all carminatives should excite convulsions in annulosa. 
This is not the case, for the oils of peppermint, caraway, and anise have no 
apparent effect on black-beetles other than that of making them sluggish. 

Chloroform, ether, and other substances belonging to the alcohol group, 
act as aneesthetics on mammals, temporarily abolishing the functional 
activity of the brain, spinal cord, and medulla. On annmosa they have a 
similar action, although Krukenberg^ supposed they had a different effect, 
coagulating the muscular substance and rendering it stiff and hard before 
affecting the nerves. The experiment by which he thought this was 





Fio. J3.~Kruk»‘n1ytrff'« apparatmi for inrentigmting the action of chloroform, Ac^ on annulo«*a. 
o Id a shallow TeAwl oontalniug a little water. 6 is a beaker containing water, saturated with 
chloroform, or ether, and corored with a piece of millboard c. In which are two holes. Through 
these boles the head and tall of a leech, d, are drawn and fiasteued by ligatures held by two 
clamps, e is a beli-)ar oorering the w hole. 


proved consisted in applying chloroform to the middle part of a leech 
while the two ends of the animal were protected from the action of the 
vaj>our. The middle part then became stiff and rigid, but the movements 
of the two ends of the animal were perfectly co-ordinated, so that its 
actions were that of a single animal having a stiff girdle surrounding its 
middle. Ether and alcohol had a similar result. The co-ordination of 
the two ends showed that although the muscles had been rendered rigid 
by chloroform, the nerves which passed through the middle part of the 
b^y were still functionaliy active. When the middle part of the body was 
coagulated by the application of hot water, the muscles became rigid but 
the nerves were also destroyed, and the movements of the two ends of the 
animal were no longer co-ordinated, so that they appeared like two dis- 
tinct animals connected by a rigid cylinder. Luohsinger ’ repeated Rmken- 
berg*s experiments, and found that although the muscles were affected by 
the chloroform, yet the nervous system was still more sensitive than the 
muscles. 


* Moseley, unpublished experiment made in 0. Ludwig's laboratory. 

' Krukenberg, VtrffUichemi, phy»iologi$ch4 Studim, Abtg. L, p. 77. 

* Luohsinger Mnd Guillebeau, Pfliig 0 r*» Archw, xxviii., p. 61. 
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Atropine has a siinilar action to ohloxofoim, ether, and alcohol, on the 
mneoles of the leech. Veratrine appears to some extent to affect the muscles, 
so that after contraction they r^x dowly. It appears also, however, to 
affect the nerve-centres, and, according to Krokenberg, paralyses more 
especially the sensory centres. Camj^or, strychnine, morphine, caffeine, 
copper B^phate, and mercnric chloride act cbdefly on the nervous system of 
leeches, although they also affect the muscles when applied for a length of 
time. Caffeine renders the muscles in the leech also rigid. 
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ACTION OF DRUGS ON MUSCLE. 

Action of Drugs on Voluntary Muscle. 

In the bodies of animals we find the protoplasmic masses or cells 
of which they are composed variously modified, in order to per- 
form special functions. 

In some the power of nutrition is chiefly developed : and 
this we find in glands. In others the power of contractility 
is developed: and this we find in muscles, striated and non- 
striated. 

In the course of special development towards the fulfilment 
of a particular function, the protoplasm of the muscular cells 
undergoes marked changes. But it must always be borne in 
mind that the protoplasmic elements of the body, however dif- 
ferent from one another, always tend more or less to retain all 
the functions which are seen in an organism consisting of a 
single cell, a reference to which may sometimes throw much 
light upon the mode of life of the more highly organised tissues. 

In amoebfiB or leucocytes the protoplasm contracts in any 
direction and when strongly contracted in tetanus they become 
spherical. 

In muscle the protoplasm is specially modified and contracts 
chiefly in one direction, viz. that of its length, and, indeed, it is 
usually assumed that muscular fibre, either voluntary or in- 
voluntary, contracts in the direction of its length only. 

But the probability of its contraction in a transverse direction 
also is to be home in mind, and there are some phenomena 
which it is very hard to explain except on the supposition that 
muscle contracts transversely as well as longitudinally.^ 

We distinguish in muscle its elasticity, a physical property ; 
and its contractility, a vital property. 


' Thun WVbvr found that when a muscle is loaded with a weight too great for 
it to Uftt instead of shortening, it elongates. The usual explanation of this is that 
the elasticity of the muscle then becomes diminished ; but according to Wundt 
the elastioity is not changed. If we suppose that stimulation tends to make tiie 
muscle contract transversely as well as longitudinally, the explanation is easy, for 
in this case, longitudinal contraction being prevented, the transverse contraction 
tends to elongate the muscle* 
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The word elasticity is applied to the tendency of the body 
both to resist change of its form, and to regain it when this 
change has been effected : so that ivory may be taken as the 
type of a very strongly elastic body. Indiarubber, on the other 
hand, is regarded as a feebly elastic body, because it does not 
strongly resist changes of form, although it tends very strongly 
to regain its original form after such changes. It is, however, 
popularly regarded as the perfect type of an elastic body. In 
talking of the elasticity of muscle, confusion is apt to occur ; it 
is better, then, to avoid the term elasticity and to use the words 
suggested by Marey — extensibility and retractility. The exten- 
sibility of muscle is of two kinds — immediate and supplementary. 
When a weight is attached to it, it extends considerably ; this is 
its immediate extensibility ; it then goes on slowly and gradually 
lengthening for a considerable time, and this is supplementary 
extensibility. When the weight is removed the retractile power 
of the muscle again becomes evident, and there is immediate 
retractility and supplementary retractility, the muscle at once 
contracting to a considerable extent, and then continuing to do 
so slowly and gradually for some time afterwards. 

The extensibility of a muscle is increased by stimulation, so 
that if a weight be hung on a muscle while it is contracted in 
consequence of stimulation, it will produce a greater extension 
than it would if applied to the same muscle in a state of rest ; 
and if a muscle be loaded with a weight too great for it to raise, 
stimulation, instead of causing contraction, causes elongation.* 
Heat renders the muscle less extensible and more retractile ; 
cold has an opposite effect, rendering it more extensible and less 



7io. 84 .--Showf tt)e artfon on mtutole of csustio soda, 1 in once renewed in 35 mfnnteA. followed 

by tht> action of lactic acid, 1 in 500, once renewed in 35 minutee. (Brunton and Caelu; 



Fio. 36.^Sbow« the action on mnacle of canatic potaeh, 1 in 2,500, twice renewed for 18 ln(nQte^ 
•ncceeded by the action of lactic acid, 1 in 500, for 15 mlnutcK, and this by tbe action of caoitio 
potaah for 17*5 aalnntea. (CL Pig. 50, p. 132.) (Brunton and Caab.) 

retractile. Section of the nerve baa a similar effect to that of 
cold. Fatigue increases the extensibility. Alkalis (potash or 


* Vide footDotCy p. 117. 
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soda), in very dilute solutions, diminish extensibility; dilute 
acids (lactic acid) increase it. By the alternate application of 



Fig. 86.— Bhows the action ol caustic potash* 1 in 1,500* on muscle for 18 minutes, succeeded by the 
action of lactic acid for S4 minutes. 1 is the contraction of normal muscle ; 2, 3, 4, contractions 
of alkali-muscle ; 5, 6, 7, oontractions of acid-musole on stimulation. (Bruntou and Cash.) 

alkalis and acids the muscle may be made to yield curves which, 
when recorded on a very slowly-revolving cylinder, are similar in 
form to the normal contraction curve recorded on a rapidly- 
revolving cylinder.^ Fig. 84. 

Irritability of Muscle. — In order to ascertain the irrita- 
bility of muscle itself or the readiness with which it responds 
to various stimuli independently of the nerves within it, the 
muscle is first poisoned by curare, and then exposed to various 
conditions, or to the action of drugs. The muscle thus poisoned 
by curare, woorara, woorali, or urari (for the poison has all 
these names), is much less sensitive to the action of fara- 
daic currents. The readiest way of testing its excitability is by 
the making and breaking of a constant current, the strength 
of which can be estimated very exactly by using du Bois Rey- 
mond’s rheochord. The excitability of muscles is increased by 
heat and diminished by cold. It is increased by physostigmine 
and diminished by most poisons which paralyse muscle.-^ 

Contraction. — When the ends of the muscle are not kept 
apart by force too great for it to overcome, and it is stimulated 
by heat, mechanical injury, chemical irritants, or electricity, it 
contracts and then relaxes. 

‘The form of this contraction varies according to the species 
of animal, and the particular muscle tested. 

In cold-blooded animals, as a rule, the contraction is slower 
than in warm-blooded animals. It is not alike in all the muscles 
of the body of mammals. Thus in the rabbit thiere are two 
kinds of muscles — red and white ; the white muscles contract 
more quickly and relax more quickly than the red ones. The 
muscle usually employed in experiments is the gastrocnemius of 
the frog, freshly prepared, with the nerve and end of the femur 
attached to it. 


» Brunton and Caali, Phil Trans., 1884, p. 197. 

* Harnack and Witkowski, Arch./, eap. Path. u. Pharm, v. 1876, p. 402. 
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The femiir is fixed in a clamp, and the lower end of the 
mnsole is attached to a writing lever usually loaded with a 
weight (Pig. 37). The end of tWs lever writes upon a revolving 



Pifl. 37. — ApparatU'i for regiateniig mnscalar contraction. It consists of an aprifrht stnml on ahirh 
two horisontal bars may be mored by a rack and pmion. The upper bar enils In a clamp, the 
lower carries a delicate lerer, the part near the hinge being of metal, and the part beyond of 
light aood tipped w ith quill or tinfoil, o, a, wires for exciting muscle ; 6 , muscle ; c, writing 
ierer. In the figure no arrangement is shown for exciting the nerve, and for the sake of siiu- 
phcity the weight is shotm directly under the muscle. In actual experiment, however, the 
wreigllt should applied close to the axle, or on it, so as to lessen oscillation due to the inerthi 
of the lever. 

cylinder (Fig. 38), which is made to rotate with greater or less 
rapidity. The rate of revolution is usually ascertained by 
marking the time upon it by means of an electro-magnet (Fig. 
39) communicating with a clock or metronome, or, when the 
revolution is quick, with a large tuning-fork vibrating 100 times 
or more per second. When the cylinder is not in motion each 
contraction of the lever makes a straight line upon it (Figs. 40 u 
and 46) ; when the cylinder is moving, the lever describes a 
curve which is more or less elongated, according to the rapidity 
of the cylinder’s rotation (Figs. 40 and 41). 

Latent Period of the Muscle. — The mechanical energy 
developed by muscle during its contraction is derived from 
chemical energy liberated by changes in the constituents of the 
muscle itself. These are of the nature of oxidation, and during 
them oxygen is used up, and carbonic acid is liberated. But 
the oxygen is not necessarily present either around the muscle^ 
or in the blood circulating through the muscle ; it is stored up in 
some loose form of combination within the muscle.* 

' It would appear that this force-yielding substance, or muscle-dynamite, as we 
may call it, is not present, at least in large quantity, in the muscles in a form in 
which it can be at once fired off. There appears rather to exist a substance yieldi^ 
it, or dynamogen, which may be looked upon as corresponding to the zymogen of tiC 
g^ds, while the muscle-dynamite may be regarded as corresponding to the fer- 
ments of glands. Irritation of a nerve appears both to liberate moscle-dynamito 


CHAP.v.] ACTION OP DRUGS ON MUSCLE. 


121 


The form in which it is stored up has been compared by Lud- 
wig to gunpowder, a small quantity of which is fired off at each 
contraction. 

One of the final products is carbonic acid ; but there are 
intermediate products, one of them being sarcolactic acid ; and 
these products tend to cause muscular fatigue. 



Via. SS.'—Rerolring oylloder for recording moTeiDeats. The aorews nt the top are for Axing the 
cylinder in position. The brus pin le for making or breaking a current at a giren time in the 
rerolution. It does this by striking against a small key. The ourre is described by the lerer. 
Pig. 87. The abscissa, or zero line, is dnwn by a fixed point, and senres to show the height of 
the oontrsetion. 

When they are washed out of the muscle by a current of 
blood, or of simple saline solution, the fatigue of the muscle is 
removed ; and this removal is effected even more perfectly when 
the internal oxidation is rendered more complete hy adding per- 
manganate of potassium to the solution, or by the addition of 
minute quantities of potash. A mere trace of veratrine has also 
a similar effect in restoring the muscle after fatigue. 

and to eiplode it, if we may ao term it. The passage of a constant current through 
the muscle appears to li^rate the muscle-dynamite from the dvnamogen, but 
causes no expulsion except at the moment when the current is made or broken, or 
its strength altered. It must be carefully borne in mind that the idea of amuscie- 
dynamogen is at present simply theoretical, and must be looked unon not as a fact 
but rather as a means of remembering facta. According to A. Senmidt, howerer, 
the oontraotion and relaxation of muscle is closely connected with the formation 
and destruction of a ferment. 
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We find that the muscle does not immediately respond to a 
stimulus, but that a period elapses between the stimulus and the 
commencement of the contraction, which is on the average about 
the 100th of a second. This is termed the latent period. 

During this period a chemical change is probably going on in 
the muscle, and it is evidenced by an electrical change known 
as the negative variation, or diminution in the natural current 
which passes from the longitudinal to the transverse section of 
the muscle. 

The latent period is altered by fatigue. Loading the muscle 
shortens the latent period, until the load is just sufficient to 
extend the muscle. An increase of load above this, lengthens 
the latent period. Cold lengthens it ; heat shortens it. Small 
doses of sti^chnine or veratrine shorten the latent period. Large 
doses of stiychnine or veratrine, and also curare, lengthen it. 

Summation of Stimuli. — During the latent period, the 
stimulus applied to a muscle excites chemical changes which 
result in contraction; but if the stimulus be very small, the 



Pio. 39.— Electro.mftgnet (after ]Care 7 )for recording time on a cylinder. When used to record 
time, the current is made and broken alternately by clockwork or by a tnning-fork. It may be 
used also to record the time of irritating or dieiding a nerre, or of injecting a poison, dio. 


chemical changes may be so slight that contraction does not 
occur. If the stimulus, however, be repeated several times, the 
changes which it induces in the muscle become sufficient to pro- 
duce at first a slight contraction, and then one greater and 
greater, until the maximum effect is produced — this is called 
summation. It occurs not only in voluntary muscles, but in 
other contractile tissues, such as those of the medusa {vid^: 
Fig. 80, p. 110). A similar phenomenon occurs also in the heart, 
and has there received the name of ‘ the staircase.* 

Contraction of Muscle. — In the muscular curve we notice 
(1) the rapidity of its rise, which indicates the rapidity of con- 
traction of the muscle ; (2) its length, indicating the duration of 
contraction ; (3) its height, indicating power of contraction ; and 
(4) slowness of faff, indicating the condition of extensibility. 

The muscular contraction is modified by numerous conditions. 
One of these is the strength of stimulus. 

The stimulus usually applied is electricity, as its strength can 
be more easily regulated, and it does not destroy the muscle so 
readily as mechanical or chemical irritants. 
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With a weak current, making (closing) has no action on the 
muscle, but breaking (opening) causes contraction. 



u t, 


Fiq. 40.— Mu*cle canreB, showing the different appearances they present according to the rate at 
which the recording cylinder revolves a is a curve with a very slowly revo ving c>linder : e, 
and d are carves with increasing 8pee<l of rotation, c is written with a lever pointing in the 
opposite direction from that with which a and b are recorded^ and the curve therefore inclines 
to the other side. 


A moderate current gives contraction both in making and 
breaking, but that of making is comparatively small (Fig. 41). 
With a strong current no difference is observed. 


Fig. 41.— Shows effect of making and breaking shock*. These are normal mu«cle curves with a 
stiil quicker rotating cylinder than in Fig. 4<»d. The first i* caused by Imtaring the muscle by 
making (closing) a constant current, and the second by breaking (o)>cuing) it 


The more intense the stimulus, the higher and longer is the 
curve. The increase in height is shown in Fig. 42. 


Flo. 42.— Tracing of the contractions of a muscle with stimuli of varjing stimngth. The numl'er* 
indicate the distance ill ceufiinetrc* of the Kccoiidary from the primary ooii in the inducuoo 
apiairatus. As and liidicuie the ai^ceiidlug and descending dim'liou of the current. 


Cold renders contraction slower, lower, and more prolonged 
(Fig. 43 b). 

Heat renders it quicker, higher, and shorter (Fig. 43 a). 
Fatigue. — Fatigue makes the ascent slow, the height less, 
and the descent slow (Fig. 44). 

Exhaustion of the animal has a similar action ; and dilate 
acids applied to the muscle produce the same effect (Fig. 3G). 
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The effect of fatigue is probably due in a considerable mea- 
sure to the accumulation of acid products of muscular waste. 



« 6 

Fio. 43.— Bffect of heat and cold. In a the mtiacle has been artificially warmed, and in 3 it has 

been cooled. 


When these are washed out by passing a weak solution of 
chloride of sodium through the vessels of the muscle, or partially 
removed by kneading, it regains to a great extent its norm^ 
power of contraction. 



Fid. 44.— Effect of fatijgrne. 

Oxidising agents, such as permanganate of potassium, added 
to the salt solution, mcrease its power, and restore the muscle 
even more quickly and completely. ‘ 

Deprivation of blood has a similar action on the muscle to 
fatigue ; and free circulation of blood tends to remove the effects 
of fatigue. 

Contracture. — When the stimulation is exceedingly strong, 
the relaxation after contraction may become very slow, and the 
descent of the curve may be divided into two parts. At first it 
descends for a short time pretty quickly, and then falls very 
slowly indeed. This long contraction of the muscle is known as 
contracture. It is very strongly marked in muscles poisoned by 
veratrine or barium. It occurs, though to a less extent, in 
muscles poisoned by salts of calcium and strontium, by ammonia, 
and by the chloride, iodide, nitrite, nitrate, and cyanide of 
ammonium.® 

The cause of contracture is not known ; it is considered not 
to be a tetanic contraction, because unlike an ordinarj^ tetanised 
muscle it does not give rise to secondary tetanus in another 
frog’s muscle, when the nerve of the latter is placed upon it. It 
is, however, an active contraction, not a mere alteration in the 
elasticity of the muscle preventing its relaxation ; for, as Fick 
and Boehm have shown, a much greater amount of heat is 


* Kronecker, Ladwig*s Arbeiten^ 1871, p. 183, 

* Brunton and Cash, Proc, Bay. 8oc., 1SB3, 
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developed daring the long-continued contracture than in an 
ordinary contraction. Sometimes, and indeed not unfrequently, 
the contracture, instead of consisting of a single prolonged con- 
traction, appears in the form of a prolonged contraction added 
on to an ordinary contraction before relaxation has had time to 
occur. This gives rise to a peculiar hump in the cturve, as is 
well seen in the middle curve in Fig. 49. This appears to show 
that the contracture is really a double phenomenon, like the two 
contractions observed after a single stimulation in the muscle of 



Fio. 45.— Becondiury conirAction in the moaole of % crmyfish. The thick pert of the lower line ebowf 
the Urn© during which the muscle waa Iriiutted by a tetanlelng current. It will be noticed tliat 
the eecondary oontimction occurs after the irritation has ceased, and after the tetanus caused by 
it has relaxed. It is not a simple continuous rise, but exhibiu scTeral waves indioaUve of a 
kind of rhj-thnu (After Kichet.) 

the crayfish by Richet (Fig. 45). How far the contracture may 
depend upon irritation of the muscle by its own current has yet 
to be determined. 

Tetanus. — If instead of a single stimulation a number of 
stimuli rapidly succeeding each other are applied either directly 
to the muscle itself or to its motor nerve, we get, in place of a 
single contraction, a continued contraction or tetanus. As this 
is due to a fresh contraction of the muscle occurring before the 
previous one has had time to relax, it is evident that the niunber 
of stimuli requisite to produce this will vary with the length of 
each single contraction in a muscle. Thus in the muscles of the 
tortoise, which contract and relax very slowly, tetanus may be 
produced by 8 stimuli per second, whDe in the white muscles of 
rabbits 20 may be necessary, and in some muscles of birds 70 
stimuli per second are insufficient. It has been said that with 
as rapid stimuli as 250 per second the tetanus ceases, and after 
a single initial contraction a muscle goes to rest just as if a con- 
stant instead of an intei-rupted current had been used. Ero- 
necker and Stirling have shown that, with no less than 22,000 
interruptions per second, tetanus is still obtained ; but when such 
extremely rapid stimuli are applied, the muscle still contracts 
about tile or^ary rate of 20 per second ; and this is also the 
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ease when chemical stimuli are applied to the nerve, or when the 
muscle is irritated by the nerve-centres, either voluntarily or by 
artificial stimuli applied to them. It seems therefore probable 
that the number of contractions of the muscles in tetanus are 
not due to the number of stimuli sent down from the nerve 
centres, but that the rate is determined either by the ends of the 
nerve in the muscle or by the muscle itself.^ 

The form of a tetanus curve may be modified very consider- 
ably by the action o^ drugs : thus substances which diminish 
the contractile power of muscle cause the tetanus curve to fall 
very rapidly notwithstanding the continued application of stimuli 
either to the muscle itself or to its nerve (vide Ammonia). 

Muscular Poisons. — We may distinguish several groups of 
muscular poisons, but at present the classification is difficult, 
and the division into six groups based on that of Robert, which I 
have adopted, although it possesses some advantages, is far from 
satisfactory, and can only be regarded as temporary. 

Group I.— Leaves the irritability of the muscle unaffected, but 
diminishes the total amount of work it is able to do. 

Group II. — Diminishes the excitability of the muscle as well as 
its capacity for work. 

Group III. — Diminishes the capacity for work, and produces 
marked irregularity in its excitability. 

Group IV. — Alters the form of the muscular curve. 

Group Y. — Increases the excitability. 

Group — Increases the capacity for work. 



PlO. 46 — Tracings 8|u>vlng the gradual loss ot contractile power from fatigue In a uorrnal muscle 


The poisons in Group I. do not alter the muscle curve, so 
that if the action of the poison were tested by a single contmc- 
tion only, it would be supposed that the muscle was unaffected • 
they lessen, however, the amount of work which the muscle can 
yield. 

The amount of work is estimated by the weight which a 
m^le raises multiplied into the number of times it is lifted 
and the height it is raised each time. These are ascertained by 

‘ Wadenikii, Anhief, Anat. u. Phytiol. Phyt. Abtblg. 188S, p. 8S5. 
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registering the contractions on a slowly revolving drum, as in 
Fig. 46, which shows the rapid exhaustion of a muscle poisoned 
by carbolic acid as compared with a normal one. The rapid 
exhaustion of muscles may also be observed in the form of the 
tetanus curve which, under the influence of such poisons, falls 
much more rapidly in height than that of the normal muscle. 

This group contains a number of drugs having an emetic 
action.^ These are : apomorphine, asclepiadine, cyclamine, del- 
phinine, sanguinarine, and saponine, copper, zinc, and cadmium. 
Antimony has a somewhat similar action, but only in large doses, 
and after a great length of time. Arsenic, platinum, and pro- 
bably mercury, act in the same way as antimony.^ Tin, nickel,® 
cobalt,® manganese,® aluminium, and magnesium, have little or 
no action on muscle. Large doses of iron are nearly as powerful 
as arsenic, but in small doses it rather increases the amount of 
work the muscle can do. 

Carbonic oxide at the atmospheric pressure does not affect 
muscular contractihty, but abolishes it at a pressure of flve 
atmospheres. 

Perhaps we may take as a subdivision of this group those 
poisons which lessen the contractile power of the muscle without 



jKiu 47.— {After Uamaok.) Shown the action of le«4 on muacle. a Ahows the contraction uf a normal 
muAcle after eighty RtimulatioiM ; 6, the irregular contract iona of a muacle poiaoned by iesiid 
after ten to fifty atlmulatlona ; e ahowa the alow relaxaUon of the muacle after contraction in a 
muacle poLaoned by lead after numeroua attmolationa. 

altering its irritability. Wlien a muscle poisoned by one of these 
is stimulated, it may contract quite as readily as a normal 
muscle, provided the weight that it has to raise is but slight, 
but it cannot raise such a heavy weight as a normal muscle. 
This is tested by loading it with a given weight, and the slightest 
contraction is ascertained by adjusting the lever of the myograph 
in such a way that if raised in the very least it breaks a connec- 
tion in an electrical current and causes a bell to ling. By this 
means contractions quite imperceptible to the eye are readily 
appreciated. Digitalis has an action of this sort, as I found in 
some experiments carried on under the direction of Professor J. 
Rosenthal in 1868, but not published. 

Group II. contains salts of potassium, lithium, ammonium, 


‘ Harnaok, Arehiv /. exp. Path. u. Pharm,, Bd. U. p. 999, and Ui. p. 44. 

* Kokert, Arch. f. exp. Path. u. Pharm., Bd. xv. p. 92, and XTi. p. S6l. 

* Axidmon Btoart, Jaum, oj AnaA and Pkptiol., toI. xtU. p. 89. 
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qtiinine, cinchonine, oil of mace, alcohol in large doses, chloro- 
form, &c. 

Chloral, chloroform, and ether also belong to this group, but 
they might also be reckoned as belonging to Group IV., for they 
slow the ascent, lessen the height, and prolong the descent of the 
curve. Curare has a similar action. 

It is usually stated that curare, while it paralyses motor 
nerves, leaves the excitability of the muscles unaffected, but this 
appears not to be quite correct, for, when very weak currents are 
employed, the muscle loses its excitability by them before the 
nerve, and the contractions of the muscle at the same time 
become unequal. It is perhaps not yet perfectly certain how far 
these appearances are due to the curare, and how far to the 
gradual death of the muscle.* 

Group III. contains poisons of which lead is a typical 
example. These poisons cause the muscular contractions to be- 
come very unequal, although the stimuli are equal and regular. 
Emetine and cocaine have a smilar action to lead. This 
action is probably due only to the gradual death of the muscle. 
It is produced also by ptomaines, and it may occur in muscles 
which are simply dymg without being poisoned at all.* 

Group IV. contains poisons which alter the form of the curve 
to a marked extent. 

The ^tion of veratrine is very peculiar : it does not lessen 
the rapidity of contraction, and even increases the height of the 
curve, but it prolongs the descent to an enormous extent. 



Fio. 48.~Tr«ciag of tb« contraioticm ourre of m muacle potMued bj ▼«ratruie» obowUur fnormoof 
proloQgfttioQ of tht oootnctioo, tb« recording cylloder uaklng muy eompleU rerolutlons 
before the rnoicle ie completely relaxed. 

This action of veratrine is most marked at moderate tem- 
peratures. 

It is much diminished, and sometimes entirely removed, by 
cold : and it disappears also when the temperature of the muscle 
is considerably raised. When the muscle which has been cooled 
or heated is again brought back to a moderate temperature, the . 
contracture sometimes returns, but occasionally does not, the 


’ Muey, Travam du Laboraioire, 1878, p. 167. 
* Mo«so, Zm Ptomairut, Turin, 1888. 
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effect of Teratrine on the muBcle appearing to be Bometimes, but 
by no means always, destroyed by the heat or cold to which the 
muscle has been exposed.^ 

The result of this exceedingly prolonged contraction is that a 
frog poisoned with veratrine is able to jump with considerable 
power, but the extensor muscles, by which the movement is 
executed, remain contracted instead of relaxing. The animal 
therefore lies extended and stiff, and is only able very slowly to 
draw its legs up towards the body. After they have been drawn 
up, the flexors in their turn remain contracted for a while, and 
so the animal is unable to jump until some time further has 
elapsed. 

Another remarkable point about the action of veratrine on 
muscle is, that although a single contraction lasts so long as 
seriously to interfere with the power of co-ordinated movement, 
yet, if the muscle is made to contract a few times in rapid 
succession, the effect of the veratrine disappears, and it again 
acts normally. After a short rest the effect of veratrine again 
reappears. 

A similar action to that of veratrine is exerted by salts of 
barium, which, when locally applied, cause the muscle to describe 



FfO. 49.~>Tmolag of the coatnotloa oorret of • musole polioned by Yonkiiiite, showing iho 
pecallnrly olongnlad oorre nt % tnodomU tompentnn* nna it* rotiontlon nearly to the normal 
hj ooollng and heating. 

a curve resembling that of veratrine, not only in its form, but in 
the alterations produced by temperature and in its temporary 
disappearance after repeated contractions. A similar action 
is exerted also, though to a less extent, by strontium and 
calcium. Saits of potassium may at first increase the height 
of contraction, but afterwards both moderate and large doses 

' Bninton and Owh, Joum. of Phynei., toI. iv. p. 1. and OetUralUaU f. d. mod. 
tr«u., 1888, No. 6. 
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ehorten the muscnlar curve, and lessen its height, so as finally 
to abolish its contractile power altogether. When applied to a 
muscle poisoned by veratrine, barium, strontium, or calcium, 
salts of potassium remove the excessive prolongation of the con- 
traction which these drugs occasion, and restore the muscular 
curve again to its normal.' 

Although veratrine alters the form of the muscular curve 
so greatly, it does not (excepting in large doses) paralyse the 
muscle, so that when a poisoned muscle is made to contract at 
regular intervals for a length of time, it is able to do as much 
work as a normal one. 

Nearly allied to this is another group of muscular poisons, 
some of which have already been mentioned as a sub-division of 
Group I. It contains: digitalin, digitalein, digitaleresin, digitoxin, 
toxiresin, scillain, helleborein, oleandrin, adonidin, neriodorin, 
and neriodorein. Tanghinia, thevetin, and frynin, or toad 
poison, probably also belong to this class. 

These drugs do not lessen the irritability of muscle, but 
appear to alter somewhat the form of the muscle curve, some- 
what in the same way, but to a less extent than substances of 
the veratrine group. Some of them when applied in a concen- 
trated form directly to the muscle cause a condition of rigor. 
This is especially the case with caffeine and digitalin. This rigor 
is well marked in the rana temporaria, and only to a compara- 
tively slight extent in the rana esculenta. Although caffeine in 
concentrated solution produces rigor mortis in the muscle, yet in 
very dilute solutions it is a muscular stimulant, and as such is 
included in the sixth group. 

Group V. contains physostigmine, which increases the ex- 
citability of muscle to slight stimuli, but does not increase the 
amount of work it can do ; on the contrary, in large doses it 
diminishes it. 

Group VI. — Poisons belonging to this group in small doses 
increase muscular work, and cause the muscle to recover rapidly 
after exhaustion. Creatin has this power to a great extent; 
hypoxanthin has it also, though less powerfully. The effect of 
these substances is very interesting, because they are products 
of muscular waste. They also occur in beef-tea, and their action 
appears to show that beef-tea assists muscular power, as well as 
acts as a nervous stimulant. 

Other members of this group are caffeine and glycogen : 
these have great power to increase muscular work. The relation 
of caffeine to hypoxanthin is very interesting. Xanthin, wUch 
is another substance derived from muscles, differs from h 3 rpo- 
xanthin in containing one atom more oxygen. Theobromine, the 
active principle of cocoa, is dimethylxanthine ; and caffeine, the 


' Bnmioa and Caih, Proe. Boy, 8dc., 1888* 
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active principle of tea and coffee, is trimethylxanthine. The 
restorative effects of beef-tea, coffee, tea, and cocoa have long 
been recognised empirically, although their action could not be 
explained. It now seems not at all improbable that it may be 
partly due to their restorative effect on the muscle. 

Massage. — The effect of kneading a muscle so as to remove 
the waste products from it is very extraordinary. 

When the muscles of an uninjured frog are stimulated to 
contraction by the rhythmic application of maximal induction 
<5urrents until they are exhausted and no longer contract, knead- 
ing them, or massage, restores their contractility so that their 
contractions are nearly" as powerful as at first, while simple rest 
without massage has very little restorative effect. In man also, 
w^hile a rest of fifteen minutes after exhausting labour had 
very little restorative action, massage during the same period 
increased double the work that could be done. Massage has a 
similar action to very complete and perfect circulation through 
the muscle, in removing the waste products and restoring its 
power.^ 

Propagation of the Contraction Wave in Muscle. — When 
a muscle is irritated at one jjoint, the contraction wave which 
occurs at that point is conducted along the muscle in both 
directions. 

This contraction wave, like that which occurs in the con- 
tractile tissue of the medusa, is independent of the nervous 
system. The completeness with which it is conducted, and the 
quickness with which it subsides at each point, are closely con- 
nected with the rapidity of the conduction, and they are also 
injuriously affected by anything which impairs it. It diminishes 
during the death of the muscle, and it is lessened also by 
fatigue, by cold, and by injury, such as excessive stimulation. 
Certain poisons also lessen it, as cyanide of potassium, veratrine, 
and upas antiar.^ 

Heat increases the rapidity of the conduction. 

Rhythmical Contraction of Muscle. — Rhythmical con- 
traction is frequently regarded as a function of involuntary 
muscular fibre only ; this, however, is not the case, for it is 
observed also in voluntary muscles. Rhythmical contraction 
of involuntary muscle is seen in the trachea,* and is well 
marked in the heart and blood-vessels. It is very distinct 
in the intestines and bladder, and becomes still more marked 
after the influence of the central nervous system has been 
destroyed. In the cose of the sphincter ani, for example, the 
rhythm is strong and regular, especially after the nerves have 


* Zabludowgki, Central,/, d, med, 1S83, No. 14. p. 341, 

* Aeby, Untereuchungen iiber die FortpdansungsgeschunndigkeU der Beurungm 
der quergeetrei/ten Mml^lfaser, Braanschweig, 1862, p. 53. 

* Horwatb, FflUger'e Arckiv, 1875, vol. xiii. p, 508. 
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been divided and the muscle subjected to some mechanical 
distension by the introduction of the finger. 

In voluntary muscle the tendency to large rhythmical pul- 
sations is slight, although we see rapid contractions occurring 
in tetanus. 

The number of impulses sent down to the muscles along the 
motor nerves, from the spinal cord, is about 10 per second in 
the dog. If more mjmerous impulses are sent down from the 
cerebral cortex, or corona radiata, or if more numerous stimuli 
are applied to the spinal cord itself, summation appears to occur 
in the cells of the spinal cord, and only 10 impulses per second 
are sent out.^ 

From the observations of Wedenskii, that irritation of the 
motor nerve of a muscle by exceedingly rapid stimuli still pro- 
duces the same number of contractions in the muscle, it seems 
probable that this rate of contraction is due to the constitution 



Ite. 50.— Tracing of the oontnctlon carre of a mnncle poifioned by matiino and brpoied to a high 
temperatnre. The poison tends to canee prolonged contraction, and the high temtierature to 
canae rapid relaxation of the muscle. The reenlt U a aomewhat rhythmical spontaneous ood> 
traction. The mnacle waa only Irritated at the rery beginning of the flrft conuaetlon. 

either of the muscle itself, or of the nerve-endings within it. 
Under certain circumstances, however, the voluntary muscle 
may be made to contract with a slow rhythmical movement of 
considerable extent, and closely resembling that of involuntary 
muscular fibre. 

Thus voluntary muscle treated by veratrine tends to remain 
contracted for a length of time like an involuntary muscle : 
heat has a tendency to cause its relaxation, and sometimes, as 
is seen in the accompanying figure (Fig. 50), these contending 
influences produce in the voluntary muscle a tendency to marked 
rhythmical contraction. 

A still more remarkable phenomenon has been noticed by 
Kiihne,* who finds that when the uninjured sartorius of a frog 
is plac^ in a solution of 6 grammes NaCI, and 2*5 grammes of 
common alkaline crystallised phosphate of sodium in a litre of 


* Horsley and Schafer, Proc. Boy. Soe.^ vol. xxxix. p. 406. 

* Untersuchungen au$ dem PhymlogUchcn Institute der UniversiUit HeidsU 
berg» flonderabdrack, 1879, p. 16. 
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^ater, it begins to contract at once, and after it has been trans- 
Tersely divided it beats with the regularity of the heart. 

The effect of various substances on the rhythmic action of 
muscle treated in this way has been investigated by Biedermann. 
He finds that the best fluid for the sartorius is 5 grammes 
NaCl, 2-2*5 grammes of NajHP 04 , •04-*05 gramme of 
Na^COj. A low temperature, not rising above 10° C., is 
best. The lower the temperature the slower is the rhythm and 
the more extensive the contraction. Heat quickens the rhythm 
mid lessens the contraction. At about 18° to 20° C. the con- 
tractions become rapid and indistinct. When caustic soda is 
used instead of carbonate, the effect is similar, but the muscle 
dies much more quickly. Potassium carbonate and other 
potassium salts only cause pulsations when greatly diluted. 
Lactic acid stops the pulsations; alkaline NaCl solution again 
restores them. Veratrine and digitalin in a solution of NaCl 
also cause pulsations.* 

Sch5nlein finds that, with a certain strength of current inter- 
rupted about 880 times in a second, the muscles of the water 
l>eetle are not tetanised, but contract rhythmically from two to 
six times in a second.^ 

Biedermann has succeeded in making a voluntary muscle, 
such as the sartorius, contract rhythmically by applying a 
solution of sodium bicarbonate (2 per cent.) to the tibid end, 
and then passing a constant ascending current through the 
muscle.® 


Pathology of Tremor. 

Eapid alternation of contraction and relaxation, or tremor, 
may be obsers’ed to affect either — (a) a few bundles of muscular 
fibres, (6) a single muscle, or (c) groups of muscles. 

The tremors affecting a few bundles of fibres, or fibrillary 
twitchings, may occur in excised muscles, and are probably due 
to some conditions of the muscular fibre allied to those which 
have already been considered (p. 132). They may occur also in 
muscles which still remain in the living animal after the nerve 
has been cut, more especially in the muscles of the tongue after 
section of the hypoglossal nerve, or in the muscles of the face 
after section of the facial nerve.** 

Tremors affecting groups of muscles occur, in some cases, 
when the limbs are at rest, and cease during voluntary move- 
ment, as in paralysis agitans ; or may cease entirely when the 
limb is at rest, and only come on when the muscles are put in 


* SitMtmgiber, d* Wiener Akad., Abth. Ixzxii. p. 257-275. 

* ScbOnlein, da Bois Redmond's Archiv^ 1SS2, p. 857. 

* SUnmgiber, d, Akad., Bd. Ixxxvii., Abt. iii., March 1888. 

* They may possibly be regarded as due to distarbanoe ot the normal relaflons 
l^etween longitaaixial and tnmsverae oonlraoUon in musoolac Babaianoe. 
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action, as in disseminated sclerosis and in mercurial tremor. 
As already mentioned, a certain number of motor impulses per 
second are required to keep a muscle steadily contracted. 

It is evident that, if the stimuli proceeding to the muscles 
from the nerve-centre should be too few, tremor, and not steady 
contraction, of the muscle will occur. And the same will be the 
case if any change in the muscle itself should render the duration 
of each single contraction less than usual. 

But in all co-ordinated movements a number of muscles, the 
actions of which are antagonistic to each other, are brought inta 
play ; and it is by the proper adjustment of these antagonistic 
actions that the performance of delicate movements becomes 
possible. Unless the amount of contraction of each of these 
muscles is exactly graduated, there will be a tendency to oscilla- 
tory movement. As the amount of contraction in each muscle, 
or group of muscles, is regulated by the stimuli sent down ta 
it from the nerve-centres, it is evident that if the motor cells 
supplying one group of muscles be affected more than those 
which supply the antagonistic or regulating muscles, inco-ordi-^ 
nation, and possibly tremor, will occur. The pathology of tremor 
is still, however, very obscure. 

Treatment of Tremor. — If tremor should depend upon in- 
suflScient rapidity of the stimuli passing to the muscles from the 
nerve-centres, it is evident that any drug which, like veratrine, 
will increase the duration of each individual contraction, is likely 
to be of use. Acting upon this idea, Dr. Ferris has used vera- 
trine in cases of tremor due to alcoholism, disseminated sclerosis, 
and weakness after typhoid fever. Although this treatment was 
successful in all these diseases, it does not seem quite certain 
that the utility of the medicine may not be partially due to its 
action on the spinal cord as well as on the muscles themselves* 
In one case of tremor, occurring at the commencement of general 
paralysis, I have given salts of calcium with the same object with 
the apparent result of arresting the tr«nor. I had intended 
to use barium, but the tremor ceasing for many months writh: 
calcium, I have not proceeded to use anything else. 

Connection between Chemical Constitution and 
Physiological Action on Muscle. 

I have already mentioned (p. 29) that one can hardly look 
for a general relation between the atomic weights of metals and 
their lethal activity, so that what we want is really a knowledge 
of the particular relationship of each group of elements to the 
organs and tissues of the body. 

In such an investigation it seems natural to take the muscles 
first, then the motor nerves, afterwards the nerve-centres and 
individual organs. A number of experiments have been made by 
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Cash and myself in order to do this for the alkalis and alkaline 
earths, and we have found that the contractile power of muscle, 
as shown by the height of the curve, is increased by rubidium, 
a mm onium, potassium, and caesium. It is slightly increased or 
unaffected by sodium, excepting in large doses, and is almost 
invariably diminished by lithium. 

The duration of contraction, as shown by the length of the 
curve, is increased by rubidium in large doses, ammonium, 
sodium, and caesium. It is shortened by ammonium, lithium, 
rubidium in small doses, and by potassium. 

The contracture, or viscosity, is increased by rubidium in 
large doses, ammonium, lithium, and sodium. It is diminished 
by rubidium in small doses, ammonium, caesium, and potassium. 

Both ammonium and rubidium have two actions on muscle 
of an opposite character, sometimes increasing and sometimes 
diminishing both the duration of the contraction and of the con- 
tracture, or viscosity, which remains after the ordinary contraction 
has ceased. In the case of rubidium this appears to depend upon 
the dose, but we were not satisfied that it was so entirely in the 
case of ammonium salts. 

In regard to the action of the alkaline-earths and earths, 
we found that the contractile power of muscle is increased by 
barium, erbium, and lanthanum. It is sometimes increased and 
sometimes diminished by yttrium and calcium. It is diminished 
by didymium, strontium, and beryllium. 

The duration of contraction is increased by barium, calcium, 
strontium, yttrium, and erbium. It is imaffected, or slightly 
diminished, by beryllium, didymium, and lanthanum. 

Contracture is increased by barium, calcium, strontium, 
yttrium, and beryllium. 

The contracture produced by barium is enormous, resembling 
that produced by veratrine. It is, like that of veratrine, dimin- 
ished by heat, cold, and potash, and may be abolished by these 

IncrMse or dimiabh Increase or Shorten or 

after aotioQ or contractore, diminish altitude. lengthen curve. 

Inoreaao. 0 Diminish. Diminish. 0 Increase. Lengthen. 0 Shorten. 

K ■Ml.— » .III 

Bb (in imall doses) — in—i 

Ka(in modocate doses) .M. — ■ ■■ 

Bb (lai^ doses) .mmh. •-i *— mmh 

HH.(HC1) ~ * — ■ 

agents. It is bj no means so well marked when the drag 
is injected into the oircnlation as when locally applied to the 
mosde. 

The action of some of the more important of those drags can 
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be graphically represented by a spiral^ the terminal members of 
which are potassium and barium, and these two are, to a certain 
extent, connected by ammonium as an intermediate link. 

The effect of one member of one of these groups may be 
diminished or increased by the subsequent application of another. 
Potassium shortens the elongated curves caused by barium, 
calciiun, sodium in large doses, and lithium, and reduces the con- 
tracture which these substances cause. The veratrine-like curve 
of barium is counteracted by almost all the substances which 
produce a shorter curve than itself. 


Action of Drugs on Muscle is Relative and not Absolute. 

In considering the action of drugs on muscle, the first point 
which comes clearly out is that the action of a drug on the 
muscle is not absolute, but merely relative. Thus veratrine and 
salts of barium are not to be regarded as absolute muscle- 
poisons — they are only poisons under certain conditions of 
quantity and of temperature. An exceedingly small dose of 
veratrine, instead of acting as a poison to muscle, acts rather 
as a food, and restores it when exhausted. Caffeine likewise in 
small doses has a restorative action, while in large doses it is 
a powerful poison. Veratrine and barium in moderate doses 
and at moderate temperatures are powerful muscular poisons, 
but at low temperatures and at high temperatures their action 
is to a great extent, or even completely, abolished. Nay more, 
moderate quantities of barium salts at moderate temperatures 
are poisonous to the normal muscle, but they are restorative to 
the muscle whose composition and fimctions have been already 
altered by rubidium. Acids and alkalis also produce an effect 
on muscle, but their effect depends upon whether they are applied 
to the normal muscle or to one pre\iou8ly treated with a substance 
having an opposite reaction. 

It is evident, then, that the whole question of the action of 
drugs on muscle is one involving the relation of the drug to the 
muscle at the time of application, and we must expect that if the 
temperature is different from the normal, or if the composition 
of the muscle should vary, the action of the drug will vary like- 
wise. Now the composition of all the muscles in the body is not 
tho same, as has been shown by Toldt and Nowak, ^ and the 
composition of the ash obtained by the combustion of different 
animals is also different, as has been shown by Lawes and 
Gilbert.* We may therefore expect that muscular poisons will 
not act alike at the normal temperature and in febrile condi- 
tions, nor alike upon all the muscles of an animal ; nor will they 


* QuoUfd by Seegen, Wien. Akad. Ber. ladii. Abt. iL, 11-43. • 

* Proe. xxxv., p. S44. 
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always have the same action upon different animals — the 
relations being different, the effects will be different. The effect 
of poisons upon muscles will also vary according to the chemical 
oomposition of the tissue at the time. This composition may 
probably, to a certain extent, be altered by feeding — at least as 
far as regards the proportions of inorganic ingredients. We know 
that the quantity of sodium chloride in the body can be increased, 
for if an animal be fed with a larger quantity of salt than usual, 
it does not at once begin to excrete, but stores it up for two or 
three days, and then the excretion increases. After the ad- 
ministration of the salt has been stopped the excretion continues 
large for two or three days, and then returns again to the lower 
standard. It seemed probable that similar retention would 
take place with potash, and if this were so, we might expect to 
counteract to a great extent the effect of barium by feeding an 
animal on potash for some time before administering the barium. 
On trying this, Cash and I have found that this is the case to 
a certain extent, and although we have not been able com- 
pletely to counteract the effect of a large dose of barium so 
as to prevent death from a lethal dose, we have been able to 
modify and diminish its action by the administration of potash 
for several days previously, so that the characteristic symptoms 
of barium poisoning do not occur until some hours after they 
would otherwise do so, and thus life is prolonged though not 
preserved. 

Action of Drugs on Involuntaiy Muscular Fibre. 

Contraction. — Involuntary muscles, with the exception of 
the heart, differ from voluntary not only in their anatomical 
structure but in their functional activity ; instead of contracting 
or relaxing rapidly, both their contraction and relaxation are slow. 
We have seen that although voluntary muscle occasionally ex- 
hibits spontaneous rhythmical contractions, yet these occur only 
under exceptional circumstances, and but rarely. Involuntary 
muscle, on the other hand, has a much greater tendency to 
rhythmical contraction, although it may be regarded as doubtful 
whether some stimulus, however slight, is not required to induce 
this rhythm even in involuntary muscle. It has been already 
mentioned that the contractile tissue of medusa will beat rhyth- 
mically BO long as it is connected with motor ganglia. When 
these ganglia are removed, the contractions cease, but will again 
reappear, notwithstanding the absence of the ganglia, if a con- 
stant stimulus be applied to the contractile tissue itself. This 
shows that the oonmtions for rhythm are contained in contractile 
tissue itself — that the rhythm may be independent of the ganglia 
with which the contractile tissue is connected (p. 118). The same 
appears to be the case with involuntary muscular fibre generally. 
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The ventricle of the frog’s heart, containing ganglia, "will 
beat rhythmically for a length of time after its removal from the 
body. If the ganglia which lie close to the auriculo-ventricnlar 
groove be cut off, the rhythmical action will cease just as in the 
medusa when the marginal ganglia are removed ; but if a constant 
stimulus be applied to the apex of the heart, as for example by 
passing a constant current through it, or by distending it with 
serum, its rhythmical movement will again commence, mechani- 
cal distension appearing to have upon it the same exciting action 
that a little acid added to the water has upon the nerveless bell 
of the medusa. 

The excitability of involuntary muscular fibre appears to be 
increased by small doses of atropine ; for when the ganglia of 
the frog’s heart are removed the apex, instead of stoppmg im- 
mediately, will give a few beats before it stops if atropine has 
been previously given, and mechanical stimuli cause more beats 
in the atropinised than in the normal apex.* 

Effect of Stimuli. — Mechanical distension appears to be one 
of the most powerful of all stimuli to excite rhythmical contraction 
in involuntary muscular fibre. 

Luchsinger observed distinct piJsation in the veins of a bat’s 
wing twenty hours after the death of the animal, if artificial cir- 
culation was kept up. This appears to show that the power of 
rhythmical contraction resides in the muscular fibres of the veins, 
as it does in the nerveless apex of the frog’s heart, and the con- 
tractile tissue of the medusa ; but here also an external stimulus 
appears to be required to induce contraction. When the pressure 
by which artificial circulation was maintained fell to zero, the 
pulsation stopped, but if it were raised to forty or fifty centi- 
metres of water, so as to distend the vascular wall, rhythmical 
pulsation again commenced. It appears possible, however, that 
when involuntary muscular fibre is perfectly healthy and 
possesses the highest degree of irritability, it may contract 
rhythmically without any extra stimulus. Thus Engelmann*' 
ob^rved that the ureter, in which he could find no nerves at all,, 
contracted rhythmically when freshly exposed, although it was 
not distended or subjected to any mechanical irritation ; but if 
artificial respiration has been long kept up, and the animal is 
exhausted, so that the excitability of the ureter is diminished,, 
then the effect of minimum distension in increasing its rhythm 
becomes very evident. 

Cold causes the isolated non-striated muscles of autmiiia to- 
relax. Heat causes them to contract.’ 

The influence of heat and cold, however, does not seem to be 
constant, and in the non-striated muscle of frogs they have an. 

‘ Langendorff, Arehhf. AnaL u. Phy$, Fbjtiolog., Abtg. 1886, p. 867. 

• PflUger^B Archiv, 18W, Bd. 11, p. 361. 

* Loobsinger and Scdccdoff, Archiv, Bd. 26, p. 465. 
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opposite connection to that just described. It is probable that 
the different results may depend to a great extent upon the 
amount of heat or cold applied, and its relation to the condition 
of the tissues at the time of application ; for mechanical stimu- 
lation has also an opposite effect, according to its amount ; and 
while gentle stimulation of involuntary muscular fibre, such as 
that of the small blood-vessels, causes dilatation, more powerful 
irritation produces contraction.* 

The influence of various drugs upon involuntary muscular 
fibre, as seen in the contraction of the blood-vessels, will be 
described when considering the circulation. 

The Relation of the Contractile Tissue to the Nerves 
is different in voluntary and involuntary muscular fibre. In the 
latter there are no end plates, but the terminal twigs form 
a plexus around the fibres. The motor nerves of involuntary 
muscular fibre appear to be affected by atropine and its con- 
geners in a similar way to those of voluntary muscle by curare. 
There appears also to be a certain relationship between the atro- 
pine and curare group. Small doses of atropine paralyse the 
motor nerves of involuntary muscle, while very large doses of 
curare are required. The converse is the case with voluntary 
muscle. These effects are usually supposed to be due to a 
definite paralysing action on the nerves themselves. There are 
difficulties, however, in the way of this hypothesis, and a more 
probable one, perhaps, is that these drugs disturb the relations 
between the nerves and the muscular fibres which they excite. 
On the idea of a specific action it seems hard to explain the 
results obtained by Szpilman and Luchsinger,* who found that 
atropine produces paralysis of the motor fibres of the vagi sup- 
plying the (esophagus, only in those parts of it where involuntary 
musclar fibre is present. Thus the oesophagus of the frog and 
the crop of birds consist of involuntary muscular fibre, and 
atropine destroys the motor power of the vagus over them. The 
oesophagus of the dog and rabbit contains striated muscular 
fibre, and atropine does not paralyse the motor nerves. The 
oesophagus of the eat contains striated muscular fibres in ita 
upper three-fourths, and non-striated in its lower fourth ; atro- 
pine destroys the motor action of the vagus upon the lower 
fourth, but not upon the upper part.* 

Propag:ation of Contraction Waves. — Although involunt^ 
muscular fibre consists of short cells and not of long fibres like 
voluntary muscle, yet the contraction wave may be propagated 
along a strip of involuntary muscular tissue in both directions 
from the point of irritation, just as in voluntary muscle or in 
the contractile tissue of medus®. This wave is transmitted 

* Bigmtmd Mejer, Hermaiim*$ Handb, d. Physiol, Bd. 6, Th«il iL, p. 476. 

* Sipilxnsii and Loobtingsr, PflUgsr's Bd. 36, p. 459. 

‘ ~ p. 349. 
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more slowly in involuntary than in voluntary muscle; and 
its rate in the involuntary muscle of the heart, though slower 
than in ordinary striated muscle, is quicker than in unstriated 
muscle, so that in this respect the heart is intermediary between 
the two.' 

The passage of contraction waves in involuntary muscular 
fibre is affected by the same conditions as voluntary muscle, 
the conduction of the contractile wave being rendered slower by 
fatigue and cold, while it is quickened by heat. 

Cold and fatigue also render the rhythmical pulsations smaller 
and longer, while heat has an opposite effect. The passage of 
the contraction wave may also dimioished or arrested by 
section or pressure, just as in the contractile tissue of medus®,^ 
so that instead of each contraction wave passing the block pro- 
duced by the sections or compression, only one out of several, 
or none at all, may pass. The proportion passing the block 
depends upon its completeness. If the tissue forming the 
bridge be dry as well as narrow, the block becomes more com- 
plete, and may be again diminished by moistening. Variations 
in the strength of the stimulus do not affect the passage of the 
contraction wave over the block, so that it would appear that 
the injury caused by the section, along with the narrowing of the 
conduction path, retards the re-estabUshment of the conductive 
power. 

In experiments made upon the heart of a tortoise cut into a 
strip, it has been found by GaskeU that stimulation of the vagiis 
removes the block, quickens the recovery of the tissue, and causes 
every contraction wave to pass. The effect upon the muscle 
therefore seems to be trophic. 

A weak interrupted current applied to the muscle directly 
has the same action as stimulation of the vagus, i.e. it increases 
the conducting power of the muscle. Sometimes, however, both 
the vagus and a weak interrupted current have an opposite effect, 
and diminish instead of increasing the conducting power. 

An artificial rhythm may be induced in a strip of involuntary 
muscular fibre cut from the heart of the tortoise by passing a weak 
interrupted current through it and then stimulating it at one end 
by induction shocks, at intervals of about five seconds. After a 
while, if the induction shocks are discontinued, the muscle still 
continues to contract rhythmically at the same rate. These con- 
tractions, at first weak, afterwards become strong, and may last 
for many hours. Both the conducting and the contractile power 
of the muscle are diminished by muscarine. When a strip of it 
is stmulated by induction-shocks applied to one end, the con- 
traction wa ve passes quickly along ; but muscarine api^ars to 

* Hermann^ $ Hatidbuch d. Phy$iologie, Bd. 1, p. 66. 

• E^elmann, Pflugcr'$ Archiv, 1876, Bd. 11, p. 4C6 ; GMkell, Journal of 
Fhyswlofy, toL iii. p. 867. 
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block its transmission, so that while the part of the muscle 
between the electrodes contracts at every shock, the rest of the 
muscle contracts only at every second one. A weak interrupted 
current then sent through the muscle may lower its conducting 
power and still further reduce the force of the contractions, and 
not only block the passage of most of the contraction waves from 
the point of excitation, but may even prevent the contraction of 
the excited part itself. 

Atropine has an opposite action and appears to increase the 
conducting power of involuntary muscle, so that when applied 
to a strip of the heart, the conducting power of which has been 
diminished by muscarine, the contractility is at once increased, 
and each contraction wave passes over the whole muscular strip 
each time that a single point is irritated. Large doses, however^ 
appear to have a depressant action on the muscle. 

Hypothetical Considerations regarding the Action of 
Drugs on Muscle. 

The modifications which drugs produce in the functions of the animal 
body and of its parts are so numerous and varied that we are unable folly 
to explain them on the basis of our present physiological knowledge. The 
results of pharmacolomcal exx)eriment8 fumi^ ns indeed with a number of 
additional fewts regarding the functions of organs and tissues which will ulti- 
mately lead us to a more correct and thorough knowled^ of their physiology. 
At present, however, we can only explain them hypothetically, and, indeed, in 
mai^ cases we can do little more than guess at the explanation. 

^e advantage to be gained from hypothetical explanations is that 
hypotheses not only lead to further experiment, but serve as guides for 
experiments, by which, if false, they may be soon disproved, or, if true, may 
be maintained. 

The disadvantage of hypotheses is that they are sometimes apt to be 
taken for facts, and being made use of as bases for further speculation, may 
lead more and more astray from the truth. Wliile bearing in mind the 
danger of speculation, it may be useful to make some guesses at the mode of 
action of drugs u{>on ^e muscle as guides to further research. 

The most striking point about muscle is the motor function which it 
exercises by contracting, and the nature of its contraction must engage our 
attention. Throughout the universe we find that motion of nearly all sorts 
resolves itself into a series of vibrations, and the question arises wnether the 
motion of muscle cannot be explained in the same way. 

When a muscle is stimulated it contracts and relies once, describing a 
wave -like curve upon the revolving cylinder. Frequently this first wave is 
followed by a second, and sometimes even by a third, which are usually 
ascribed to the simple elasticity of the muscle. Sometimes we can notice 
that the single conti^tion wave appears really to consist of two or more par- 
tially superimposed on each other, and sometimes we may find two distmct 
waves arise from one stimulation. 

When a muscle is in a state of tetanic contraction it appears to the eye to 
be perfectly quiet, yet wo know that during this period of apparent rest the 
muscle is m a state of vibration, alternately tending to contract and elongate. 
These vibrations may succeed one another with a rapidity such that the 
muscle appears to the eye to be motionless, while a tracing taken upon the 
revolving cylinder shows distinct successive u^ves. If tne vibrations are 
still more rapid, the waves may disappear, and we the muscle describing 
a straight line. But even when a muscle is entirdy relaxed, its parts may 
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be in a state of vibration quite as continuous as in tetanic contraction. This 
is seen by examining muscular fibre under the microscope. The phenomenon 
which then presents itself was described by Porret and is often Imown by his 
name. On passing a constant current through a thin muscular slip a con- 
traction is seen when the current is closed. During the whole time of the 
passage of the current, the muscle, to the naked eye, appears to be perfectly 
at rest, but under the microscope its parts are seen to be in constant motion, 
presenting an appearance almost exactly similar to the waving of a field of 
com on a windy day, or to the motion of rows of cilia. At the same time an 
actual transference of material takes place in the muscle : the end next the 
positive pole growing smaller, and the end next the negative pole growing 
larger. When the current is suddenly reversed, a sudden contraction of the 
whole muscle takes place, and it then returns to apparent rest ; but micro- 
scopic observation shows the same cilia-like motion as before, but in an 
opposite direction. 

This phenomenon reminds one very strongly of the crowding together of 
carriages in a railway train when it is set in motion or stopped by the 
locomotive pushing behind or stopping in front. We know that tne apparent 
steady movement of the train is due to the backward and forward vibration 
of the piston in the cylinders of the locomotive, and the question occurs 
whether the contraction of the muscle as a whole at the moment of opening 
and breaking the current, is not due to an interference with the rhythmical 
vibration of its parts. The question also arises whether these vibrations are 
not to a great extent dependent upon the molecular weight of its constituents. 
This seems to a certain extent to be indicated by the curious relations between 
the effects of the alkalis, alkaline earths, and certain metals upon muscle. 
Thus Cash and I have found that potassium and calcium neutralise the action 
of each other upon muscle, and If the hypothesis just expressed be correct 
we should expect that metals having a similar molecular weight to a mixture 
of calcium and potassium would have no action upon muscle. This appears 
to be the case. In researches made in Professor Schmiedeberg's laboratory, 
Anderson Stewart foimd that nickel and cobalt had no action upon muscle, 
and White found that tin also had little or none. On comparing then the 
atomic weights of potassium (89), calcium (40), nickel (59), cobalt (59), and 
tin (118), we get the following relationships : 

K, (78) + Ca (40) « Ni, (118), or, Co* (118), or. 8n (118.) 

Sodium in large doses lengthens the curve and increases the contracture 
when applied to a normal muscle. It adds to the length of the long curves 
caused by calcium and strontium. Bubidium in large doses produces a long 
carve with enormous contractiure almost like that of barium. One would 
naturally have expected that the rubidium and barium would have increased 
each other's effect like sodium, calcium, or strontium ; but the reverse is the 
case, for the abnormal curve caused by rubidium is reduced to the normal by 
the application of barium. If barium be applied to a greater extent than is 
sufi^cient to antagonise rubidium, it first abolishes the prolonged rubidium 
curve, reducing it to the normal, and then again elongates it, producing its 
own characteristic curve. Calcium and strontium, which also prolong the 
curve, though to a less extent than barium, do not antagonise one another’s 
effect — they rather increase it ; but calcium reduces the barium cur\'6 to the 
normal bemre causing its own peculiar curve. At first sight these results 
seem to be independent of any ime, but a curious relation is to be observed 
between the atomic weights of these substances. Thus we have seen that 
rubidium in large doses has the same effect as barium in causing a veratrine- 
like curve, but barium destroys the effect of rubidium ^fore producing its 
own effect. On comparing the atomic weights of these elements we find that 
eight atoms of rubidium have nearly the same weight as five of barium, and 
by subtracting one from the other we get almost no remainder. Thus, 

Ba 187 X 5 » 685 
Bb 85*4 X 8 « 688*3 
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Potassium is, as we know, an important constituent of muscle, and it 
«6ems possible that the reduction in the barium-curve which calcium causes 
may be due to their imion having resulted in a substance whose molecular 
weight is a multiple of that of potassium. Thus, 

Ba 187 X 2 « 274 - Ca 40 « 234 
K 39 X 6» 234 

The alterations which occur in voluntary muscle from the action of such 
substances as calcium or barium appear to approximate it to some extent to 
involuntary muscle. Voluntary muscle is chiefly characterised by sudden and 
rapid contraction and relaxation. Involuntary muscle usually contracts and 
relaxes slowly. In the slowness of its relaxation, at least, the muscle poisoned 
by barium or calcium approaches involuntary muscle. 

The power of summation which contractile tissues possess is strongly sug- 
gestive of the idea that rhythmical vibrations of gradually increasing intensity 
are going on within the tissue even before any movement becomes visible. A 
pendulum very gently struck at proper intervals will gradually begin to 
oscillate through a larger and larger arc. If touched on one side while 
oscillating, the effect of the touch will depend upon the time at which the 
'touch is applied, for at one period of oscillation it will tend to impede, and at 
another to assist the oscillation. Possibly some unseen rhj’thm in the muscle 
itself may be the cause of the curious variations in excitability observed in 
dying muscles and in muscles poisoned by lead. Two pendulums connected 
together will swing harmoniously if their rate of oscillation is the same, but 
if one be loaded so as to alter its rate of oscillation they will interfere with 
each other. Possibly the effect of poisons in paralysing nerves may be due 
rather to alteration in the relative rn 3 rthm 8 of the nerv'e and muscle thAn to 
any speciflc destructive power on the terminations of the nerve itsell 

The opposite effects which Gaskell has noticed the vagus nerve and a weak 
induced current to produce upon the conducting power of the cardiac muscle, 
sometimes increasing and sometimes diminishing it, may be due to the inter- 
ference or coincidence of rhythm such as are discussed more fully farther on 
under the head of Inhibition. 

It is impossible to say at present what the true cause of the curious 
Thythmical contractions of volunti^ muscle is, but if we suppose that there 
is a transverse as well as a longitudinal contraction in muscle, we might 
regard the rhythmical contractions as resulting from the action of these two 
opposing forces. 

It must be home in mind that the considerations contained in this section 
are purely hypothetical, and their only use is to indicate the direction in 
w^hich we may possibly look for an explanation of the action of medicines on 
muscle. 
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' CHAPTEE VI. 

ACTION OP DRUGS ON NERVES. 

General Action of Drug^s on the Nervous Sjrstem. 

In low organisms the contractile protoplasm fulfils the func- 
tions of both nerve and muscle, but as we ascend in the scale 
differentiation becomes more and more complete. From their 
original common origin, however, we might expect that the 
poisons which act on the muscles would also act on the motor 
nerves, and vice versd, and we should hardly expect any poison 
to act entirely on the one without affecting the other. This 
is to a considerable extent the case, for very many substances 
paralyse them both. But, as one would also expect from the 
differentiation they have undergone, muscle and nerve are not 
equally affected in the higher animals. Thus we find that 
although most of the salts of ammonium, and the iodides, 
chlorides, and sulphates of the compound ammonias into which 
methyl and ethyl enter, paralyse ^th muscle and nerve, yet 
they paralyse the nerve before the muscle. In some cases the 
nerve is affected so much before the muscle that at first sight it 
might appear that the nerve alone was paralysed and the muscle 
left un^ected. More careful observation, however, shows ns 
that most of the compound ammonias, and probably most of 
the organic alkaloids, affect muscle, motor nerves, and nerve- 
centres, and, if their action can be continued long enough, will 
paralyse aU three. The symptoms they produce may, however^ 
be entirely different, because these depend upon the order in 
which the different p^s of the nervous system are affected, as 
has already been pointed out at p. 26. The symptoms pro- 
duced, for example, by strychnine and methyl-strychnine are 
utterly different, the former causing tetanic convulsions, and 
the latter gradnitily-increasing torpor, weakness, and paralysis. 
Strychnine stimulates the spinal cord, and methyl-strychnine 
paralyses the motor nerves ; yet if their action continue long 
enou^ it is found that both of them will ultunately cause 
paralysiB of both spinal cord and motor nerves. The final result 
IS thus the same in both cases, but the order in which the 
various parts of the nervous system are affected is different. 
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In the example just given, the drugs appear to exert a 
selective influence on the spinal cord and motor nerves respect* 
ively, and consequently produce very different symptoms. But 
we find that a number of drugs appear to act upon muscles, 
motor nerves, and nerve-centres, in a given order, although there 
may be slight variations in the action of the individud drugs. 
These substances are generally found to act as protoplasmic 
poisons, arresting the movements of amoebss and white blood- 
corpuscles, as well as proving fatal to higher animals. 

In the protoplasm of these minute organisms we are unable 
at present to (hstinguish any evidences of differentiation. As we 
ascend in the animal kingdom we And a differentiation between 
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muscle, nerve, and nerve-centre ; and the higher up we ascend 
in the scale the more complex do the nerve-centres b^me. As 
Hughlings Jackson has well put it, * evolution is a passage from 
the most simple to the most complex, from the lowest to the 
highest centres.’ It is a passage from the most automatic to the 
most voluntary; but the lowest centres are at the same time the 
most stable, or, as Jackson calls it, the ’most organised centres’; 
while the highest centres are the most unstable or least organ- 
ised. This is represented ^agrammatically in .Fig. 61 , where 
the centres for the heart and respiratory apparatus and for the 
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sphincters are represented as very simple in their organisation, 
but very stable, as indicated by the size of the ganglia and thick- 
ness of the nerves in the diagram. The spinal cord is represented 
as more complex, but with thinner lines, in order to show its 
lesser stability ; while the high complexity and small stability of 
the cerebral cortex is indicated by the great number and thin- 
ness of the lines in the figure. According to Jackson, the lowest 
nervous centre extends trom the aqueduct of Sylvius to the lower 
end of the spinal cord ; and in this all parts of the body are 
<Jirectly represented, so that a discharge of nervous energy from 
any part of it only requires to overcome the resistance in the 
motor nerves and the muscles themselves. What he regards 
as the middle motor centres are evolved out of the lowest, and 
re-represent all parts of the body in more complex and special 
combinations. The highest centres evolved out of the middle 
re-re-represent all parts of the body in still more complex and 
special combinations. A discharge from the highest centres, in 
order to act on the periphery, has to overcome the resistance of 
the middle and lowest centres, as w^ell as of the muscles. 

In the action of such ix)i8on8 as alcohol, the nervous system 
appears to be paralysed in inverse order of its development : the 
highest centres going first, next the middle, and then the lowest. 
After this comes paralysis of the motor nerves, and lastly of the 
muscles themselves. In the case of alcohol, the dose required to 
paralyse motor nerves and muscles is so great that, as a rule, we 
can only observe its effect by directly applying the drug to the 
nerves and muscles themselves. To such a process of paralysis 
as this, Jackson applies the term of dissolution. 

In the case of drugs w hich excite nervous centres, we also 
notice a certain similarity of action. Thus strychnine not only 
causes convulsions by its stimulating action on the medulla 
spinalis, but stimulates also the nerve-centres for the respiration 
and circulation in the medulla oblongata and in the heart itself. 

Action of Drugs on Motor Nerves. 

The readiness with which a muscle responds to a stimulus 
depends both on the condition of the muscle itself, and on the 
terminations of motor nerves within it. A faradoic current 
readily stimulates the nerve-endings, but does not act at all 
readily on the muscle. The making and breaking of a constant 
current, on the other hand, has comparatively slight action on 
the nerves, but a powerful action on the muscle. One of the 
questions which arises most constantly in connection with the 
action of drugs is : — whether or not they paralyse the end of 
the motor nerves in muscle. This question was fully worked 
out by Bernard, and also independently by KolUker, in relation 
toclirare. 
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The same methods of experiment were adopted by both. 
They were twofold, and consisted : 

1. In applying the poison to that part of the body alone which 
seemed affected by it, and seeing whether it produced its usual 
action. 

2. In preventing it from reaching that part, and seeing 
whether its usual effect was then absent. 

The first of these methods consisted in the local application 
of the drug to the muscles and motor nerves themselves (Figs. 52 
and 58). The second consisted in ligaturing the artery of one 
leg in a frog, so as to prevent the poison from reaching the 
muscles and motor nerves in that leg (Fig. 54). 

The advantage of the first method, viz. that of local appli- 
cation, is that it allows us to deal with only one organ at a 
time, and the results are therefore less complicated than those 
of the second method. In some respects it is better to begin with 
the second method and work back to the simpler from the more 
complex organs (p. 149). 

JParalysis of Motor Nerve -endings. — Curare produces 
symptoms of paralysis. Paral 3 rsis may be due to the action 
of the drug on the muscles themselves, on the motor nerves 
which set them in action, or on the nerve-centres which originate 
motor impulses. In order to decide this, Bernard applied elec- 
tricity to the nerves and to the muscles of a frog poisoned by 
curare administered subcutaneously. He thus found that when 
the nerve was irritated no effect was produced on the muscles ; 
but that when the muscle itself was stimulated, it contracted 
readily. In order to decide whether this loss of irritability in 
the nerve was due to a change in the nerve-trunk, or in the ter- 
minations within the muscle, Bernard employed the first method, 
that of local application. He placed a solution of curare in two 
watch-glasses. In one he immersed the trunk of the nerve (Fig. 
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52), and in the other the muscle, so that the solution penetrating 
between the fibres could reach the nerve-endings (Fig. 53). He 
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of motor nerves within It. 

then irritated the nerve attached to both muscles, and found 
that irritation caused contraction readily enough in the case 
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where the nerve-trunk had been steeped in the solution of curare^ 
but had no effect when the curare ht^ been allowed to reach the 
nerve-ends by immersion of the muscle in the solution. The 
irritability of the muscle itself to mechanical stimuli, or to the 
making and breaking of a constant current directly ^plied to 
it, remained quite unaltered, so that the muscular fibre had 
evidently not been affected by the action of the poison. 

The second mode, of testing the action of drugs upon motor 
nerves, viz. that of local protection, consists, as has b^n stated, 
in allowing the drug to be carried to the muscles and nerve-endinga 



Pie. M.--Diagnun of the mode of expeiimentinp on motor and aeiiAor}' nerre* In the froo.— The 
abnded part tboirs whore the poiaon haa been carried bj the escalation. The iinahadc«lleft leir 
abowa where the timam bare been protected from the poiaon bj Ugatnre of the artery }nat 
abore the knee. Ttie anbxoken lines with arrows pointing to the spinal oord indicate the 
aensory nerrea. The broken line with arrowi pointing outwards Indicates the motor nerre to 
the nnpohioiiad leg. 

by the circulating blood in one leg of a frog, while it is prevented 
firom reaching the other either by ligaturing (Fig. 54) the blood- 
vessels aloDe, or ligaturing the whole leg with the exception of the 
sciatic nerve. AMer some time has elapsed, the sciatic nerve is 
stimulated on each side. If the muscles of the poisoned limb do 
not contract at all or do so more feebly than in the unpoisoned 
limb, it is evident that the poison has paralysed either them or 
the motor nerves. In order to decide whether the nerves or the 
mnscles are paralysed the muscle is next stimulated directly ; if 
it then contracts normally it is evident that the pu^ysis ob- 
served when the nerve was irritated is due to the action of the 
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drug on the nerve-endings. If the muscle is completely para- 
lysed, no definite conclusion can be drawn regarding the nerve- 
endings, but if the muscle shows only partial paralysis, and the 
paralysis is greater when the nerve is stimulated than when the 
muscle is stimulated directly, we conclude that the drug has 
acted upon both the muscular substance itself and the motor 
nerve-endings within it. 

The effect of drugs in paralysing motor nerves is chiefly in- 
vestigated in frogs as the action comes out much more distinctly 
in them. 

Warm-blooded animals may die from paralysis of the motor 
nerves while the nerves still respond readily to faradaic stimuli 
applied to them, the faradaic stimulus being much greater than 
that normally sent along the nerves from the nerve-centres. 
Thus after an animal has been killed by paralysing it with 
-curare, its muscles will still respond readily to electrical stimu- 
lation of the motor nerves. 

A fallacy to be guarded against in experiments on the results 
of preventing a poison from reaching one part of the body is 
that caused by diffusion. Even when the circulation is stopped 
in a frog’s leg by ligature of the artery, poison introduced into 
the dorsal lymph-sac may pass down the limb by diffusion and 
affect the parts below the ligature. This may be to a great 
extent prevented by ligaturing the whole limb en masse, at the 
eame time carefully excluding the sciatic nerve from the ligature. 
Diffusion may also occur although the circulation has been stopped 
throughout the whole body by removal of the heart and other 
viscera, and the anterior part of the spinal cord may be affected 
before the posterior when the poison is injected into the dorsal 
lymph -sac. 

Advantage of the Method of Local Protection. — The 

advantage of this method is that it affords information regarding 
the action of the poison upon other parts of the nervous system, 
viz. the nerve-centres and sensory nerves, as well as upon the 
motor nerves. It also gives the order in which the poison affects 
the various nervous structures, and shows whether the quantity 
of poison conveyed to the nerves by the circulation is sufficient 
to paralyse them or not. For some substances, directly applied 
to the ends of the motor nerves, may paralyse them, although 
they do not have this effect when injected into the blood: 
the reason being that the quantity applied to the nerves directly 
may be much greater than that which reaches them through the 
circulation. 

The muscles and ends of the motor nerves being protected 
in the li^tured leg from the action of the poison v^e it still 
remains m connection with the nerve-centres by means of the 
Bcmtic nerve, this method serves as an index to show what is 
going on in the nerve-centres. Thus in a frog poisoned by 
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curaxe it is found that the ligatured leg moves on irritation 
of the sensory nerves, while all the poisoned parts remain per- 
fectly still. This shows that the afferent nerves are still capable 
of conveying impressions to the spinal cord, and the cord itself 
of reflex action, although the poisoned limbs give no indication 
of the changes which are occurring in the nerve-centres. By- 
and-by irritation of a sensory nerve or root ceases to produce 
any movement even ih the ligatured limb. This effect is shown 
to be due to paralysis of the nerve-centres by observing the 
effect of irritation of the nerves in the ligatured limb, for the 
muscles still respond readily to irritation of the nerve by a 
moderate stimulus. We may conclude with tolerable certainty 
that the motions have ceased in the limbs because the nerve- 
centres have become paralysed. 

Paral3rsers of Motor Nerves. — Many other drugs have 
an action somewhat similar to that of curare ujx)!! the motor 
nerves : — 


Ammonium cyanide.' 

„ iodide. 

Ethyl ammonium chloride.' 

Amyl ammonium chloride.' 

t, „ iodide.' 

Amyl ammonium sulphate,' 

Phenyl - di - methyl • ethyl ammonium 
iodide.** 

Phenyl - di - methyl - amyl ammonium 
iodide.** 

Phenyl * di > methyl < amyl ammonium 

hydrate.** 

Phenyl-tri -ethyl ammonium iodide, *■ 
Tri-methyl ammonium iodide." 

Tri-ethyl „ chloride. 

„ „ iodide. 

1 , ,, sulphate. 

Methyl-tri -ethyl stibonium iodide.'* 
Methyl-tri -ethyl „ hydrate.** 
Toluyl-tri -ethyl ammonium iodide,** 
Di-toluyl-di -ethyl „ „ '• 

Toluylii-ethyl-amyl „ *» 

Toluyl-tri -ethyl „ hydrate.** 
Tetra-methyl „ iodide. 

Tetra-ethyl „ , , 

Tetra-methyl „ iodide.** 

Tetra-amyl „ „ '» 

Tetra-ethyl phosphonium iodide.** 
Tetra-ethyl arson! um iodide.** 
Tetra-ethyl arsonium and zinc double 
iodide.** 


Tetra-ethyl arsouium and cadmium 
double iodide.** 

Anchusa. • 

Methyl anilin.* 

Ethyl „ * 

Amyl „ * 

Methyl -atropine.* 

Methyl-bmcine.* 

Ethyl-brucine.* 

Camphor. 

Methyl-cinchonine * 

Amyl ,, • 

Chloroxethylene. 

Methyl -codeine.* 

Collidine. 

Coniine. 

Di-methyl -con i me.* 

Cotamine.* 

Cynaglossine.* 

Di-methyl ammonium chloride.^ 
iodide.' 


Di -ethyl 


Curarine.* 

Curare.* 

Ditaine.* 

Methyl -delphinine.* 
Echium.* 

Erythrina corallodendron. 


suljphate.* 

ohfonde.* 

iodide.' 

sulphate.* 


* Bnmton and Cash^ Proc. Roy, Soc. 

* Crum-Brown and Fraser, Tran$,o/ Roy, Soc. of Edinburgh, 

* Buchheim and Loos, Eckhaid’s BeitrOgt, Bd. v. 

* Jolyet and Cahours, Com^pt, Rend,, Ixvi p. 1181. 

* DiedUlin, Med, CmtralbL, 1868, p. 211. 

* Preyer, Oiithnger Zischr. f. Chemie, 1, p. 881. 

^ Benuurd and Kdllijker. 

* Haniack, drch,f, exp. Path. u. Pharm,, vii. p. 126 . 
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OuaohamaohA’" 

Lobeline. 

Methyl-morphine.' 

Methyl-nicotine.* ** 

Ethyl „ • 

Ptomaines." 

Methyl-quinine." 

„ quinidine.® 


Methyl-piperidine. 

Saponine. 

Sparteine. 

Methyl-strychnine.*, 

Ethyl 

Methyl-thebaine.® 
Methyl-veratrine." 
Amyl „ * 


Although the substances mentioned in the above list have all 
the power of paralysing motor nerves, they do not possess the 
same power as curare. In the case of the salts of ammonium 
and the compound ammonias, the curare-like action is accom- 
panied by a paralysing effect upon the muscular substance and 
on the nerve-centres. When salts of these substances are em- 
ployed, their effect is somewhat modified by their acid radical, 
although this is not the case to the same extent in the salts of 
the compound ammonias, and in the salts of ammonium itself. 
Thus the iodide of ammonium has a much stronger paralysing 
action on the nerves than ]»romide, chloride, sulphate, or phos- 
jffiate, and this is observed also, though to a less extent, in the 
salts of the compound ammonias.^ 


Exact Localisation of the Action of Curare. 

The experiments already described have shown that curare 
does not paralyse the trunks of motor nerves (p. 148), nor the 
muscular substance (p, 148), and does paraly.se the i>eripheral 
terminations of the motor nerves within the muscles ; but they 
do not show what the exact part of the peripheral terminations is 
on which the drug exerts its action. 

When a nerve enters a muscle it divides and subdivides 
dichotomously until the fibres become single, and, losing their 
myelin sheath, the axis-cylinders enter the musculai' fibres. 
There they end in the nerve-plates, from which the ultimate 
branches pass to the musculai* sub.stance. 

The paralysis produced by curare may be due to its 
action on : 

{a) The single nerve-fibrilla) before they completely lose their 
myelin sheath ; 

(h) The axis-cylinders ; 

(c) The end plates ; 

{d) The ultimate branches. 

As curare acts so much more readily on the nerves passing 

* Hamaok, Buebbeim's Pharmacologic, 3rd ed. p. G15. 

’• Sachs, Archwf* Physiol, 1877, p. 91 : Schiker, Deutsch. mod, Wochenschr. 
1882, No. 98. 

** Sovaral autbors quotod by Guareschi and Mosso, I>4» PtomaXms, 1883. 

** Sobroff, Wochsnblatt d. Zischr, d. Aertse sa Wien, No. 14, 1888. 

** Babatcau, TraiU iUimniaire de Th^ikiutiqm, 4me ed. p. 530 si seq. 

** Vnlpian, Artk. ds Physiologic, 1808. 
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to Tolantaxy than on those passing to inTolontary muscles, and 
the most marked anatomical difference between these two kinds of 



Pio. 65.— Cunre showing the excitability in different parts ol the bartorixw of a frog in a normal and 

cnraiified muscle. 


muscles consists in the termination of the former in end plates, 
it is natural to suppose that curare acts upon these plates. 


Fi0. 66.— Shows the dietribotioit of ttie nenrtss in gaetrocneauus of the froff and the eorre of 

excitabiiity in different parts of the mimoie. It wui be obsemxl that the exeitabUity U greatest 
in those parte where there m most nerro-endiixgs. 

Moreover, this supposition appears to receive confirmation from 
the observation of Kiilme — ^that the end plates undergo a certain 
alteration in poisoning by curare, their outlines becoming more 





<3HAP. VI.] ACTION OF DRUGS ON NERVES. 


158 


•difitinct than in the normal condition. This slightly increased 
sharpness of outline may be regarded as indicating a slight 
physical change, which might, however, be associated with such 
profound chemical changes in the end plates as to destroy their 
power of conducting stimuli from the nerve to the muscle. 

But recent researches by Kiihne and one of his pupils, 
Politzer, appear to render it probable that some of the nerve- 
structures within the muscle retain their functional activity even 
in profound poisoning by curare ; and Politzer supposes that the 
part of the nerve which is acted on by curare is the nerve-fibril 
before it has quite lost its medullary sheath, and that the poison 
destroys the conducting power of the nerve by acting on the 
cement-substance at Ranvier*s nodes. The grounds on which 
this supposition is based are that, even in profound poisoning by 
curare, those parts of the sartorius of the frog which contain 
nerve-endings are more irritable than those which contain none 
(Fig. 66), and that the irritability increases or diminishes in 
proportion to the number of nerve-endings, just as it does in 
the normal muscle, although the excitability of all the parts 
containing nerves is less than normal in curare-poisoning. 

That this variation in irritability in different parts of the 
muscle is due to nervous structures, and not to variations in the 
muscular fibres themselves, is shown by the fact that, when the 
excitability of the nerve is depressed by throwing it into a state of 
anelectrotonus, these variations in the excitability of the muscle 
disappear. 

It is just possible that the nervous structures which retain 
a certain amount of excitability in curare-poisoning may be the 
ultimate terminations which pass from the motor plate to the 
muscular fibre : but Politzer appears to throw this possibility 
aside, and considers that the amount of nervous excitability re- 
tained shows that all the parts beyond the last node of Ranvier 
still possess their functions. 

Should Politzer’s supposition — that curare paralyses motor 
nerves by acting on the cement at Ranvier’s nodes — be correct, 
it may perhaps ser>^e to explain, not only the. difference between 
its action on motor nerves going to voluntary and those going to 
involuntary muscular fibre, but also the difference between the 
action of curare, or poisons having a similar action, and of 
atropine on the inhibitory fibres of the vagus. 

Action of Drugs in Increasing Excitability of Motor Nerves. 

It is not 60 easy to prove positively that a drug has increased 
as that it baa diminished the excitability of motor nerves. The 
fact tiiat the nerves of the poisoned leg are found to be more 
excitable than those of the ligatured one in such experiments ae 
those just described, does not prove it, for it must be borne in 
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mind that the arrest of the circulation in the ligatured leg 
lessens the excitability of the muscles and the nerves in it. 
This effect of the ligature strengthens the proof that a drug has 
produced paralysis when we find that, in spite of the freer circu- 
lation, the poisoned leg is less irritable than the ligatured one ; 
but it prevents our concluding that the drug has increased ex- 
citability when we find that the poisoned leg responds more 
readily to stimuli than the ligatured one. 

To try whether a drug increases excitability we treat two 
muscles with saline solution, and after ascertaining that their 
excitability is alike we add the drug to be tested to the saline 
solution in which one muscle is steeped, and after some time test 
the excitability again. If the muscle in the poisoned saline solu- 
tion becomes more excitable than the other, we conclude that the 
increase is due to the action of the drug. 

Irritation of Motor Nerve-endings by Drugs. — The peri- 
pheral terminations of motor nerves in muscle appear to be 
irritated by certain poisons, so that the excised muscle exhibits 
fibrillary twitchings. This might be due to irritation of the 
muscular structure itself, but as they are gradually abolished 
by curare they are supposed to depend upon irritation of the 
terminations of motor nerves. The poisons which produce this 
effect are ; aconitine, camphor, guan^ine, nicotine, pilocarpine, 
pyridine. Physostigmine produces it most markedly in warm- 
blooded animaJs, but does not seem to cause it in frogs. 

Action of Drugs on the Trunks of Motor Nerves. — Nen’e- 
trunks are, as a rule, very much less affected by poisons than the 
end-plates ; but they may, nevertheless, be also acted upon by 
strong solutions of a poison. It appears necessary to apply the 
poison locally to them, and they are probably little if at all 
affected by poisons introduced into the system generally. The 
action of poisons is tested by placing a small piece of gutta- 
percha tissue under the nerve-trunk, usually the sciatic of the 
frog, and applying the poison directly to it, or dipping the nerve 
into a weak solution of common salt, or of sodium phosphate, to 
which the poison has been added, and comparing the poisoned 
nerve with one dipped into a similar saline solution without the 
poison. 

There are two methods of comparison. The first consists 
in using the contraction of the corresponding muscle as an 
index of the functional power of the nerve; the second in 
ascertaming the effect of the poison on the normal electrical 
current in the nerve. 

The motor fibres of a nerve appear to have their excitability 
abolished more readily than that of sensory nerves by changes 
in the body generally, and sometimes also by the local application 
of drugs to them. Thus in wounded nerves the motor function 
may be destroyed, while the sensory function is little altered,. 
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and where both sensibility and motion have been destroyed by 
a bruise of the nerve-trunk, the sensibility may reappear, while 
the motor power does not. In rheumatic neuralgia there is not 
unfrequently motor paralysis with exaggerated sensibility. When 
a solution of physostigmine is applied locally to the nerve-trunk 
for a while, and the nerve is then irritated beyond the point of 
application, it is found that it will produce reflex movements of 
the body after it has ceased to do so in the limb supplied by the 
nerve, which shows that the sensory fibres can still conduct im- 
pressions, though the motor fibres cannot. Longer application 
of the poison will destroy the sensory fibres also. WTien a paste 
of theine is applied to the sciatic nerve, or the nerve is dipped 
in a solution of opium, similar results are observed. 

By dipping nerves in a solution of the poison Mommsen finds 
that atropine diminishes the irritability of the nerves, affecting 
first the intramuscular endings, and afterwards the trunks. 
Alcohol, ether, and cliloroform first increase and then diminish 
the irritability. 

Action of Drug^s on Sensory Nerves. 

The general action of a drug on sensory nerves is much 
more difficult to ascertain with precision than its effect upon 
motor nerves, because the evidences of sensation we have in the 
lower animals are cries, and movements either of the limbs or 
involuntary muscles, such as the iris, arteries, or bladder, which 
ensue on irritation of sensory nerves. 

In the production of these movements or cries, many struc- 
tures are concerned, viz. sensory nerves, nerve-centres, spinal or 
cerebral motor nerves, and muscles. It is comparatively easy 
to ascertain the local action of the drug upon sensory nerves, for 
in this case these other structures are not affected. By applying 
the substance to one port of the body, either by painting it upon, 
or injecting it under, the skin, and then comparing the effect of 
stim^ation produced by pinching or by the application of heat 
or electricity upon that and other parts of the surface, we can 
see whether or not the sensibility of the sensory nerves has been 
affected by the drug. 

But when the drug is absorbed into the circulation, it may 
affect all the other structures already mentioned, as well as the 
sensory nerves, and thus it may be impossible to decide with 
certainty whether these nerves are affected or not. But even 
here definite results are sometimes obtainable, as in the case of 
curare. The method of experimenting is that of local protection, 
arresting the circulation in one leg of a frog by applying a ligature 
to the sciatic artery. The animad is then poisoned with curare, 
or any drug the action of which is to be ascertained. The 
poison is carried by the circulation to all other parts of the body 
excepting the ligatured leg. 
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In the case of curare the motor nerves are paralysed by the 
drug, and it would be impossible to ascertain whether irritation 
of the sensory nerve produced any effect at all, were it not that 
the ligatured limb, retaining its irritability, serves as an index 
to the condition of the nerve-centres. At first it is found that 
pinching the poisoned foot will cause movements in the non- 
poisoned leg. This shows that the sensory nerves retain their 
irritability and transmit the stimulation up to the spinal 
cord, whence it is reflected down the motor nerves to the non- 
poisoned foot. 

As the poisoning becomes deeper, however, pinching the 
poisoned leg produces much less effect. 

This might be due to paralysis of the spinal cord, but it is 
shown that this is not the case by pinching the ligatured leg just 
above and below the ligature. 

It is found that a pinch just below the ligature causes marked 
reaction, while a pinch just above has little or no effect. 

In this experiment all the structures »^oncemed in the move- 
ment have been alike subjected to the action of curare with the 
exception of the ends of the sensory ner*es below^ the ligature. 
It is thus evident that the diminished reaction from pinching 
above the ligature is due to paralysis of the ends of the sensory 
nerve, in the part of the body to which the poison has had access, 
and which is shaded dark in the engraving (Fig. 54). 

In the experiment just mentioned, the second of the two 
methods already describe (p. 147) in the referejj£^to motor nerves 
is employed, and the action of the drug on encfe^^ sensory 
nerves is ascertained by preventing the poion 
them; but the first method may also be ^jployed "" 

action ascertained by applying the poison to the ends of th^ 
sensory nerves, while the nerve-trunks and erve-centres a ^ 
protected from its action. Thus, in the experimuts of Lieee 
and Hottot upon the action of aconitine on thig^ug^j.^ nerv^^ 
they ligatured the vein and injected the ^ison arterv^^f 

a frog’s leg; the poison was thus carried to fg 
sensory nerves in the skin, while it was preventei/j.Qjjj ^ 

the nerve-centres. In this way they found that fr*a*’on of th^ 
poisoned skin ceased to produce any reflex action, 
tion of the trunk of the nerve distributed to that leg st. 
well-marked reflex action. Normally the terminations of 
nerve in the skin are much more sensitive than the 
the nerve ; and this experiment therefore proves that acoi 
paralyses the ends of the sensory nerves. 

llie local action of drugs on the sensory nerves in man is 
ascertained by producing, when applied locally, either diminution 
in pain which may be present at the time, or insensibility, whi' 
is tumally ascert^ed by the lesthesiometer. This instrun* 
is simply a pair of compass^ with blunt points and a sea 
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by which the distance of the points from one another can be 
read off. 

When the sensation is acute, the points are distinctly felt as 
two, even when they are but slightly separated from one another ; 
but when the sensation is blunt, they are felt as one when they 
are at a considerable distance apart. 

In frogs the local action on sensation is ascertained by dipping 
one leg for some time in the solution to be tested, and then 
comparing the effect of irritating corresponding points in the two 
feet or legs by pinching, by the application of acids, or by a faradaic 
current. In this way it has been ascertained that hydrocyanic 
acid has a powerful local action in paralysing sensory nerves. 
Where the drug is very powerful, its action on the nerve-centres 
might complicate the result, if a sufficient quantity should be 
absorbed into the blood. This fallacy may be avoided by arresting 
the circulation entirely through excision or ligature of the heart. 

Local Sedatives and Local Anaesthetics. — Local sedatives 
are substances which diminish, and local anaesthetics are 
substances which destroy, the sensibility of the skin for the time 
being. 

Local Sedatives. Local Anaesthetics. 


Aconite. 

Atropine. 

Belladonna. 

Carbolic acid 

Chloroform. 

Chloral. 

Morphine. 

Opium. 

Veratrine. 


Extreme cold. 
Ice. 

Ether spray. 
Carbolic acid. 
Cocaine. 
Kawa-resin.^ 


Action. — Their effect in some degree is due to a paralysing 
action upon the terminal branches of the cutaneous nerves. It 
is probably, to some extent, also due to an effect upon the vessels 
and tissues analogous to that which is produced by rubbing or 
scratching, which, as everyone knows, gives temporary relief to 
itching. Sweating also relieves the itching, which is sometimes 
felt just before it begins. 

Uses. — Local sedatives are employed to relieve itching and to 
lessen pain, whether it be due to neuralgia or inflammation. Local 
anassthetics are employed temporarily to abolish the sensibility 
of the skin, and allow slight incisions or operations to be made 
painlessly. 

Stimulatiiig: Action of Drugs on the Peripheral Ends 
of Sensory Nerves. — The peripheral terminations of sensory 
nerves appear to become more sensitive when the supply of blood 


Ltwin, Uebmr Piper (Aokmi). Berlin, 1886. 
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to the part is increased. This is markedly seen, not only in 
inflammation, where the part becomes exceedingly tender, but in 
cases where turgescence of the vessels occurs under physiological 
conditions. Besides the class of irritants which act on the peri- 
pheral terminations of sensory nerves so as to cause pain when 
locally applied, there are several drugs which appear to have a 
epecid iiTitant action on the ends of sensory nerves when intro- 
duced into the circulation : these are aconite and aconitine, which 
give rise to a peculiar tingling and numbness in the tongue, lips, 
cheeks, and indeed in all parts supplied by the fifth nerve. Vera- 
trine also causes peculiar sensations in the sensory nerves when 
taken internally, but these are felt more in the fingers and toes, 
and in the joints, than in the tongue.' 

* Von Schrofl, Phannacologie, 4th ed. p. 584. 



CHAPTEE Vn. 

ACTION OF DRUGS ON THE SPINAL CORD. 

In the spinal cord we have to distinguish three functions : that 
•of conduction, that of reflex action, and that of origination of 
nerve-force, as in the sweat-centres, &c., contained in it. 

The spinal cord transmits sensory or afferent impulses 
upwards to the medulla and brain ; and motor impulses down- 
wards to the muscles, as well as other efferent impulses to the 
glands. It transmits reflex impulses across, either from behind 
forwards, or laterally from one half of the cord to the other. 
Transmission from behind forwards occurs when the impulse 
passes from the sensory to the motor columns on the same side, 
as in the case of reaction of a sensory stimulus on the same side 
of the body. It occurs laterally when the sensory stimulus pro- 
duces motion, not on the same side, but on the opposite side of 
the body. 

Action on the Conducting Power of the Cord. — Its con- 
ducting power for motor impulses is assumed to be impaired 
when it is noticed that any drug causes partial paralysis of the 
hinder extremities of an animal before the anterior extremities. 

It is usually tested by irritating the spinal cord at its upper end, either 
mechanically with the point of a needle, or by a galvanic or faradBuc current 
]>ase«d through electrodes inserted into it close together, and observing 
whether irritation of the cord itself in this way causes contraction in the 
muscles of the legs. 

When no contraction is produced by irritation of the cord 
itself, while direct irritation of the motor nerves can still produce 
vigorous contraction, it is evident that the cause of the paralysis 
must be that the spinal cord has lost its ]^)ower to conduct motor 
impulses. 

These experiments may be made in a firog, the cerebrum of which has 
been previously destroyed; and they may be confirmed in wann-blooded 
animus where sensibihty has been destroyed by a section of the cord, just 
below the medulla, and respiration is kept up artificially. The spinal cord is 
then exposed, and the anterior columns are irritated in the ways alr^y 
mentioned. 

The power of the cord to conduct sensory impressions is 
SBcertained by exposing it under ansesthetics and allowing their 
influence to pass so far off that the animal is capable of giving 
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evidence of sensation. The posterior roots are then irritated 
before and after the injection of the poison into the circulation. 

When it is found that after the poison is injected the irrita- 
tion of the posterior roots which previously caused evidence of 
sensation no longer produces any effect, while irritation of the 
anterior columns still produces motion, the conclusion appears to 
be just, that the poison has paralysed the conducting power of 
the sensory columns pf the cord. 

This action appears to be possessed by caffeine, for Bennett 
found that while irritation of the posterior roots of the cord 
caused violent struggles and loud cries in a rabbit before the in- 
jection of caffeine into the circulation, similar irritation, after the 
injection, caused only a slight quiver. That this effect was not 
due to motor paralysis was shown by the fact that irritation of 
the anterior columns caused violent muscular contractions after 
the injection as well as before it.* 



Vio. 57 . — DlAgram to show the effect of chloroform, chioral, end other eiueethetici od cooducttoa of 
petnfnl Impreaeioxu Ui the eploel cord. 

Ordinary impressions of touch, temperature, and muscular 
action are transmitted through the posterior roots of the spinal 
cord to the ganglia of the posterior horn of the grey substance, 
and thence upwards by the fibres of the lateral columns. Painful 
sensations, however, appear to be transmitted upwards through 
the ^ey substance of the cord. The afferent nerves, which trans- 
mit impressions from one part of the cord to another, so as to 
produce co-ordinated reflex movement, are contained in the 
posterior columns of the cord. 

It is evident that any inju^ or poison which chiefly affects 
the grey matter so as to diminish its conducting power may 
abolish pain while reflex action still persists. This condition may 
be produced by division of the grey matter of the cord, and it 
occurs also at a certain stage of the action of aniesthetics such as 
chloroform and ether. 

The action of drugs on the power of the spinal cord to con- 
duct reflex stimuli both transversely and longitudinally has 
been carefully investigated by Wundt. He first ascertains the 


‘ Hoghei^BezuMit, Edm.Med. Joum., Oct. 1873. 
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time which elapses between the application of a stimulus to a 
motor nerve and the contraction of a muscle, the nerve used 
being the sciatic, and the muscle the gastrocnemius of a frog. 
This time, which includes that requisite for the stimulus to 
travel down the motor nerve and to set the muscle in action, he 
terms the direct latency. He next stimulates a sensory root of 
the spinal nerve at the same level and on the same side as the 
motor nerve, taking care that the stimulus does not act on the 
motor nerve directly, but only reflexly through the cord. The time 
between the application of the stimulus and the commencement 
of contraction he terms the total latency. By deducting the 
direct latency from the total latency, he ascertains the time re- 
quired for the stimulus to pass through the grey matter of the 
cord from the posterior to the anterior horn of the same side. 
This he calls the reflex time. 

The time required for transverse conduction is ascertained 
by applying the stimulus to a i>08terior root on the other side and 
comparing the latency with that of stimulation to a posterior root 
on the same side. 

The time required for longitudinal conduction is ascertained 
by applying a stimulus to the brachial nerve, so that it has to 
travel down the greater part of the length of the spinal cord 
before it can excite the sciatic nerve. By comparing the latent 



Fio. to show th« motbod of Inv^tigiitlnfr reflox luid izuntTerteoondQeiton InthevpioAl 

cord. The motor norre U initat«>d at 1. Aa tha oylindar totoItm U » Imown rate, end a 
merk la made upon It by an electro-iimgnet at the instant the nenre U irritated, the d^ance 
between this mark and the commencement of the roiiaole onrse tndtoafeea the time required for 
the irritation to trac'd down the motor nerve to the muscle and set it in action. The irritation 
is next applied to the posterior root on the anme side (S ). The distance between the commence^ 
ment of oontraotion In this case and in that where the motor nerve was Irritated gives the time 
required for simple reflex trmnsmiwiion of the stimulus from the posterior to the anterior horn 
of the oord. The stimalus U then applied to the posterior root on the opposite side at S, a&d 
tbt distance between the commencement of the consequent contraction and that of the curve 
obtained by irritating at S givea the time reqnirtMl for transmisaion acrosa the omni. 

period of excitation in the brachial nerve with that of the sciatic 
on the same side * the length of time required for longitudinal 

* For oonvenitnoe sake both the sciatio and the brachial nerves are taken in 
this experiment on the opposite side from the muscle, so that the time of long!- 

M 
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transmission of stimuli in the cord is ascertained. The mode of 
ascertaining the time of ordinary reflex and transverse trans- 
mission in the cord is shown diagrammatically in Fig. 58. 

The differences in the latent period and in the form of the 
muscle curve obtained by irritation of the motor nerve, and by 
simple tran.sverse, and longitudinal reflex stimulation, are shown 
diagrammatically in Fin. 59. Wundt found that when a motor 


Fi(> 59.— Diagram to abow the difference between the length of the latent period and form of the 
curve in contraction Indaoed, B, by direct irritation of the motor nerve ; c, by itimfde reflex from 
irritation of the oord on the same side ; and d, by cross reflex from irritation of the cord on the 
opposite side to that from which the motor iier^ e proceeds, as shown in Pig 58. E shows com 
blned transverse and longitudinal reflex , a indioates the moment at which the stimulus was 
applied in each case. 

nerve was irritated at a point distant from the muscle the re- 
sulting contraction had not only a longer latent period, but was 
less in height and longer in duration than when the nerve was 
irritated close to the muscle. From a comparison of the curves 
it will be seen that a small portion of g^rey matter has a similar 
effect upon the stimulus which passes through it that a great 
length of nerve-fibre would have. In all reflex actions, there- 
fore, in the normal animal, the contraction of the muscle has a 
longer latent period, less height, and longer duration than that 
produced by direct irritation of the motor nerve. The increase 
in the latent period, diminution in height, and longer duration 
are greater in the case of transverse than of simple reflex, and 
greater still in the case of combined transverse and longitudinal 
reflex. 

In the normal frog a stronger stimulus is necessary to pro- 
duce reflex contraction than would be sufficient if it were applied 
directly to the motor nerve, and strong and weak stimuli will 
produce strong and weak muscular contractions. The spinal cord 
has a power of summation similar to that already referred to in 
the case of contractile tissue of medusae, so that a stimulus which 
would be powerless to produce a reflex contraction if applied 
once to a posterior root or to a sen.sory nerv'e wiU be effectual if 
repeated several times in close succession. 

Strychnine has an effect on the conducting jx)wer of the 
spinal cord which we should hardly expect, and so have other 
convulsant poisons. It increases the excitability so much that 
slighter stimuli than before will produce reflex action, and it 
destroys to a considerable extent the power of summation, so 
that instead of each stimulus producing a contraction in propor- 


tadinal conduction is ascertained by deducting the transverse from the combined 
transverse and longitudinal conduction. 





<3HAP. VII.] ACTION OP DRUGS ON THE SPINAL CORD. 168 


tion to its strength, aU have the same effect — a weak one, which 
is just strong enough to produce an effect at all causing as great 
a contraction as the most powerful. The time required for the 
transmission of stimuli through the cord is enormously increased, 
HO that the latent period of ordinary reflex, and still more of 
transverse and longitudinal reflexes, is greatly increased, some- 
times, indeed, to as much as ten times the normal. The retarda- 
tion of transverse conduction is not absolutely greater than of 
longitudinal conduction ; but, as the distance through which the 
stimulus has to pass in the former case is much less than in 
the latter, it follows that strychnine increases the resistance more 
transversely than longitudinally. Morphine in small doses has 
no very marked action upon the cord, but larger doses have an 
action almost exactly like that of strychnine, causing increased 
reflex irritability, tetanic contractions, and prolonged latency. 
Veratrine has a similar action. Nicotine and conime in small 
doses have a similar action to strychnine, but this is quickly 
masked by the rapid appearance of paralysis. When large doses 
are used, paralysis occurs almost immediately, and is usually 
accompanied by fibrillary twitchings. Atropine has at first an 
action similar to strychnine in causing increased excitability, 
prolonged latency, and tetanic contraction. It differs from 
strychnine in causing more rapid diminution in the irritability 
of the grey substance of the spinal cord and in diminishing the 
conducting power of peripheral nerves. In consequence of this, 
irritation of the sciatic nerve in a frog poisoned by atropine 
causes two contractions, one direct and one reflex, separated from 
each other by a distinct interval, whereas, in a frog poisoned by 
strychnine, these two contractions begin almost at the same 
moment and ajipear superimposed upon each other.* , 

Effect of Drugs on the Reflex Action of the Cord. — The 
effect of drugs upon the reflex action of the spmal cord is usually 
estimated by the time which elapses between the application of 
a stimulus and the occurrence of reflex action, before and after 
the administration of a drug. Longer time indicates diminished, 
and shorter time increased, excitability of the cord. 

Metliod of Sxportmeiitiiif • — Since the spinal cord in mammals qnickly 
loses its exciUibility when deprived of oxygenated blood (as shown by 
Stenson’a experiment, \\ 164), frogs are used for experiment. The method 
usuftlly empbned is called Ttlrck’s method. The cerebral lobes in a frog are 
destroyed, and after sufficient time has elapsed to allow it to recover from 
the shock, it is susjKjnded either by the head or fore-legs, so that the hind- 
legs hang down. A very dilute solution of sulphuric acid, the acid taste of 
which can be little more than iwrceived by the tongue, is put in a small 
l»eaker and raised until one fotH of the frog is completely immersed in it. 

* According to W. Stirling, the latent period of reflex action in the spinal cord 
is increased by the chloride and bromide of potassium and ammonium, by lithium 
salts, and by chloral and butyl-chloral ; it is decreased by the chloride, bromide, 
and iodide of &odi\xm*—SUrling aftd Zandoia* Phyawlogy^ tind ed., vol. ii. p. 909. 
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The time is then counted by means of a metronome, between the immersion 
of the foot in the acid solution and the time when the leg is draw-m up out of 
it. As soon as the foot is drawn up, the acid is carefully washed off with 
some fresh water in order to prevent any injury to the skin, and after a 
minute or two, the experiment may be repeated. AVhen the time seems 
constant the drug is injected into the lymph-sac, and the experiment is 
repeated again. The greater or less time which is required for the withdrawal 
of ^e foot from the acid after the injection of the poison, as compared with 
the time required before, shows the extent to which the reflex action of the 
spinal cord has been diminished or increased by the poison. 

Direct, Indirect, and Inhibitory Paralysis of the Spinal 
Cord by Drug^. — YVlien it is found that the reflex action of 
the cord is greatly diminished or apparently entirely abolished, 
it must not be at once concluded that this is necessarily due to 
the direct paralysing action of the drug itself upon the nervous 
substance of the cord. This may be the case, and is so when 
methyl-coniine is employed, but it may be due to the indirect 
action of the drug upon the heart, weakening the circulation, and 
lessening the function of the cord by interfering with its blood- 
supply. 

In order to ascertain whether this is the case or not, it is usual to take two 
frogs as nearly alike as possible, to destroy the brain in each, and after 
waiting until they have recovered from the immediate shock of the operation, 
to inject into one the drag to be tested, and, at the moment when it stops the 
beating of the heart, to tie a ligature aroimd the heart of the other. The 
persistence of reflex action is then tested in the usual manner, and if it is 
found that it disappears much sooner in the jHiisoned frog than in the other one 
in which the heart has l)een ligatured, it is concluded the dnig has [>aralysed 
the substance of the cord itselt 

Indirect Paralysis. — The spinal cord is very rapidly para- 
lysed in mammals if the blood-supply to it is stopped. This is 
readily shown by Stenson’s experiment of gently compressing 
#he abdominal aorta in a rabbit with the thumb or finger, so as 
to arrest the circulation for four or five minutes. On releasing 
the animal its hinder extremities are found to be paralysed, and 
this paralysis, though it may be partly due to interference with 
the blood-supply of the muscles and nerves of the lower extremi- 
ties themselves, is chiefly due to the arrest of circulation in the 
spinal cord. The spinal cord in frogs is less rapidly affected, but 
if the circulation be arrested for half an hour or so symptoms 
of paralysis usually begin to appear, the time varying, however, 
with the temperature and other conditions. Indirect paralysis 
is produced by aconitine, digitalin, and large doses of quinine, 
which arrest the circulation. It is frequently difficult to decide 
how far paralysis is due to the action of a drug on the circulation, 
and how far to its direct action on the spinal cord itself. 

Direct Paraljrsis. — Paralysis of reflex movement is produced 
by a number of substances, some of which produce little or no 
previous excitement ; others, however, markedly increase the ex- 
citability of the spinal cord first, and are thus classed as spinal 
stimulants. 
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Spinal Depressants. — The 

class : — 

Depress without marked previous 
ezoitement. 

Antimony. 

Emetin. 

Ergot. 

Hydrocyanic acid. 
Methylconiine. 

Saponine. 

Physostigraine. 

Turpentine. 

Zinc. 

Silver. 

Sodium. 

Lithium. 

Caesium. 

Alcohol group * (action 
nervous substance). 


following drugs belong to this 

Excite first and afterwards paralyse. 

Ammonia. 

Apomorphine. 

Alcohol (through circu- 
lation. 

Arsenic. 

Camphor. 

Morphine group.* 

Carbolic acid. 

Chloral. 

Nicotine. 

Potassium salts. 
Veratrine. 

Mercury. 


Uses of Spinal Depressants. — Such substances as morphine, 
chloral, &c., which diminish the conducting power of the grey 
matter of the cord for painful impressions, are useful as anodynes, 
though their action in lessening pain is probably often due to 
their efifect on the brain as well as on the spinal cord. Spinal 
depressants wliich lessen reflex action are employed in diseases 
where there seems to be increased excitability of various parts of 
the cord, as evidenced by spasm, either tonic or clonic. They 
are therefore employed in tetanus, trismus neonatorum, chorea, 
writer's cramp, and paralysis agitans. The pathology of many 
nervous diseases is imperfectly knovm, and as the action of spinal 
depressants is frequently a complex one of combined stimulation 
and depression, some of the drugs included in this class are 
used in paraplegia due to myelitis, locomotor ataxy, and general 
paralysis. 

They are also used as antagonists in cases of poisoning by 
spinal stimulants like strychnine. 

Inhibitory Paralysis. — The higher parts of the nervous 
system have the power of lessening the action of the lower, and 
in the frog this power seems to be especially marked in the optic 
lobes. Irritation of these either mechanically by a needle, chemi- 
cally bjr a grain of salt laid upon them, or electrically, will lessen 
or entirely atolish the reflex action in the cord ; but this again 
returns when the irritation is removed, or when its influence is 
destroyed by cutting the cord across, below the point of irritation. 
This fact was discovered by Setschenow, and thus parte of the 


Bchmiedeberg, Armi>emUUilkknt p. 34. 
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optic lobes concerned in this inhibitory action are known as 
^tschenow’s centres. 

An inhibitory action appears to be exerted by the cranial 
centres in higher animals also, for McKendrick observed that on 
decapitating a pigeon the body lies comparatively still for a 
second or two, and then violent convulsions set in. If the body 
be held firmly during these convulsions, and a moderately strong 
faradaic current be applied to the upper part of the spinal cord, 
the convulsions may be altogether arrested while it continues, 
ag^ commencing when it stops. In this experiment the appli- 
cation of the current to the cut end of the cord is regarded as 
supplying a stimulus in place of that which would normally pass 
downwards from the brain. 

Quinine causes great depression of reflex excitability, and 
this was stated by Chaj^eron to be due to the action of the drug 
on Setschenow’s centres. 


kJL^ 

3PlO. 60. — Kcrrotw system of a frog, showing the cerebral and optic lolwt, the medalla oblongata, 
and the spinal cord with nerre-roots. The brain is shown on a Larger scale at p. 1S4. 

AJmost immediately after injection of quinine into the dorsal 
lymph-sac, the reflex excitability of the frog becomes very greatl y 
reduced or almost entirely abolished, but if the spinal cord be now 
cut across at its upper part just below the medulla oblongata, the 
reflex excitability becomes as great, or even greater, than the 
normal. 

This loss of excitability has been ascribed by Binz to the 
action of quinine on the heart, causing weakening of the circula- 
tion, and thus indirectly producing paralysis of the cord. This 
kind of paralysis does occur with large doses and after consider- 
able time, but it is quite different from the inhibitory paralysis 
described by Chaperon, which comes on almost immediately aftt?r 
the injection of the drug into the lymph-sac, and disappears 
immediately on section of the cord below the medulla. 

I have repeated Chaperon’s exi^erimeiits, and can fully confinn 
their aecuracy. In doing so, however, it struck me that the result 
was most marked when a solution of quinine was concentrated 
and ^mewhat strongly acid. It therefore appeared probable that 
the inhibition was not due to the direct action of the quinine 
upon Setschenow’s centres after it had been carried to them by 
the blood, but only to its reflex action upon them. It irritates 
locally the sensory nerves of the lymph-sac into which it is in* 
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jected, and this stimulus being transmitted to the optic lobes 
excites them so that they produce inhibition of that reflex action 
which would usually occur in the cord when the foot is irritated 
by acid. On testing this hypothesis by injecting acid alone into 
the lymph-sac, Mr. Pardington and I found that it also caused 
reflex inhibition like that produced by quinine. We may there- 
fore conclude that there is nothing 8i)ecial in the action of quinine 
upon the inhibitory centres ; it merely acts like other irritants 
on sensory nerves.* Probably digitalis and sanguinaria also act 
in a similar way. 


NATURE OF INHIBITION. 

Inhibition and the action of drugs on inhibitory centres play 
a very important part indeed in pharmacology, and on the pre- 
sent hypothesis they are very puzzling. 

By inhibition we mean the power of restraining action which 
some parts of the nervous centres possess. At present it is usually 
supposed that certain parts of the nerve-centres, instead of 
having. a sensor}^ or motor function, have an inhibitory one 
peculiar to themselves. It is found, however, that inhibitory 
powers are not confined to Setschenow’s centres, already men- 
tioned (p. 160) , but that almost any part of the nervous system 
may have an inhibitory action on other parts, so that it becomes 
almost necessary to abandon the old hypotliesis. It is found, for 
example, that not only is reflex action more active in the frog 
when the optic lobes are removed, but that when the spinal corvl is 
taken away in successive slices from above downwards, the reflt x 
action in the part below’ goes on increasing. On the old hypo- 
thesis we are almost obliged to assume that each nerve-cell has 
two others connected with it, one of which has the function of 
increasing or stimulating, and the other of inhibiting its action. 
Most of the phenomena which we find can l)e explained in a 
much simpler way by 8upix)sing that nervous stimuli consist of 
vibrations in the nerve-fibres or nerve-cells, just as sound consists 
of vibrations. 



1^10. il.—Diifcjfmiu Ui incnMMMHl Fio. OS. - DUirnun to «how«bf>Utioaof Tibiuttqa 

ol Tlbnaiou by ooiikiUvneo of ware*. by Laiorferpuce of ware*. 


Interference. — In tht* eaw* of both sound and light we find 
that if two waves should fall upon one another so that tiieir crests 

* 8t. BarthaUmtw*i Hospital lieports, 1876, p, 165. 
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coincide, the intensity of the sound or light is increased (Fig, 61), 
while if they fall on each other so that the crest of one wave fills 
up the trough of the other, they interfere so as to destroy each 
other’s effect (Fig. 62) ; and thus two sounds produce silence, or 
two waves of light darkness. This is shown in the case of sound 
by a tube (Fig. 68), which divides into two branches, and these 
again re-unite. Thh length of one branch may be altered at 



PiO. 63,— Diaprram of app&ratns for demonstraun^r tho intorferonce of varet of Bound a and n, 
branchfK of a : r, nliding piece by which the branch B can be lengthened or BhortmieU at 
will ; D, tuning-fork ; e, the ear. 

will, so that the sound travelling through one branch has further 
to go than the other. It may thus be retarded so far as to throw 
it half a wave-length behind the other, and silence is produced. 
If lengthened still further, so as to throw the one sound a whole 
wave-length behind the other, the crests again coincide, and the 
sound is again heard. Increasing the length still further, so that 
the one sound is thrown a wave-length and a half behind the 
other, they again interfere, and silence is again a second time 
produced. This may l>e rejieated mi injinitiun, silence occurring 
whenever Ihe one sound falls behind the other by an odd number 
of half wave-lengths. 


Mtii. DiMran tbowing tha baat* or altcnute tncTP%*^ ukI dimtukition of ilie wiiTo>ki«tgtita Sy 
lb« loterifectiofi of two ftvttcDtia of wotwi of different wnTt'-leugthn. At a, two gyittom*, liMriiig u 
rolaiioii to cook other of t to 1* are indicoted iietwnttely b> dirtied and complete llne»- At t< tbe 
reeultAOt of tlie iotcractioo of the two ey»tein» » *how o. With »uch a relattoo a* that eliowt} iu 
the dhigrwn, and w itb tbo#e of a ribiwtiog rod general'y. wrh u n. Bn, Bn, the Interference 

iff Utt complete, and d.cncse cannot be produced by tne Interfereuoe of •ooiiil*. 

(From ( 

In the cane juBt mentioned, the waves are of the same length, 
bat if they are of different lengths, instead of constantly rein- 
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forcing andinterfering with others, they may sometimes strengthen 
and sometimes weaken each other. The result is more or less 
rhythmical increase and diminution of action, or as it is termed 
^ beats.’ This is shown in the accompanying diagram (Fig. 64). 

Instances of rhythm occur in the body, which strongly remind 
us of this condition ; for example, the different rhythms of the 
heart under various conditions. 

Interference in Nervous Structures.— Supposing nervous 
stimuli to consist of vibrations like those of light or sound, the 
action which any nerve-cell would have upon the others connected 
with it would be stimulant or inhibitory according to its position 
in relation to them. If its relation be such that a stimulus 
passing from it to another cell will there meet with a stimulus 
from another quarter in such a way that the waves of which they 
consist coincide, the nervous action will be doubled ; but if they 
interfere the nervous action will be abolished. If they meet so 
as neither completely to coincide nor to interfere, the nervous 
action will be somewhat increased, or somewhat diminished, ac- 
cording to the degree of coincidence or interference between the 
crevsts of the wave. 

Thus if the relations of the nerve-cells s, s' and m, m' in the 
diagram (Fig. 65) are such that when a stimulus passes from a 



PiQ. to illuiitraie inhibiUou in tb« e|>liuu oord. and are sensory nerres, m, m', 

and m’* are xnoUir ncrrca, s, and are sensory cells, m, and are naotor celU in the spinal 
cord, Hii is a sensory, and mb a motor cell In the brain. 

sensory nerve s to a motor nerve m, one part of it travels along 
the path s, s, h, m, and another along s, s, s', u, m, or «, s, s', m', m, m, 
at such a rate that the crests of the waves coincide at the motor 
cell M, they will increase each other’s effect. If they interfere, 
the effect of both will be diminished or destroyed, i.e. inhibition 
will occur. 

Effect of Altered Rate of Transmission. — But it is evident 
that the coincidence or interference of nervous stimuli travelling 
along definite nerve-paths, will vary according to the rate at 
which they travel, so that when stimuli which ordinarily interfere 
with one another, are made to travel more slowly, one may be 
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thrown a whole wave-length, instead of half a wave-length, behind 
the other : and thus we get coincidence and stimulation, instead 
of interference and inhibition. When stimuli, whose waves 
ordinarily coincide and strengthen each other’s action, are made 
to travel more slowly, one may be thrown half a wave-length be- 
hind the other, and thus we shall have interference and inhibition 
instead of stimulation. 

On the other hand, when the stimuli travel more quickly, the 
one which was half a wave-length behind the other, and interfered 
with it, may be thrown only a small fraction of a wave-length 
behind it. It will thus, to a great extent, coincide and cause 
stimulation, while the one which normally coincides with and 
helps another may, by travelling with increased rapidity, get 
half a wave-length in front of the other, and cause inhibition. 

Opposite Conditions produce Similar Effects. — We see 
then that results, apparently exactly the same, may be produced 
by two opposite conditions, increased rapidity or greater slowness 
of transmission of stimuli. 

The Same Conditions may cause Opposite Effects.— We 

see also that the same conditions may produce entnrely opposite 
effects, by acting more or less intensely. Thus, the application 
of cold, or of any agent which will render the transmission of 
stimuli along nervous channels slower than usual, may throw 
one which ordinarily coincided with another a small fraction of 
a wave-length behind it, then half a wave-length, then three- 
quarters, next a whole wave-length, and then in addition to the 
whole wave-length it will throw it, as at first, a small fraction or 
a half wave-length behind, and so on. 

W'e shall thus have the normal stimulation passing into partial, 
then into complete inhibition, which will gradually pass off as 
the crests of the waves come more nearly together, until they 
coincide, when we shall again have stimulation as at first. As 
the action proceeds, this second stimulation will again pass into 
inhibition. In the same way a gradual retardation of trans- 
mission will cause impulses, which normally interfere, gradually 
to coincide until inhibition gives place to complete stimulation, 
and this again passes into inhibition. By quickening the trans- 
mission and throwing one wave more or less in advance of 
another, various degrees of heat will likewise produce opposite 
effects. 

Stimulation and Inhibition on this Hjrpothesis are merely 
Consequences of Relation. — Stimulation and Inhibition are 
not due to any particular stimulating or inhibitory centres ; they 
are merely dependent on the wave-length of nervous stimuli or 
the rapidity of transmission, and on the lengths of the paths 
along which they have to travel. Any nerve-cell may therefore 
exercise an inhibitory or stimulating action on any other nerve- 
call, and the nature of this action will be merely a question of 
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the length and arrangement of its connections, and the rapidity 
with which stimuli travel along them. 

Test of the Truth of the Hypothesis. — If the hypothesis 
be true we ought to be able to convert inhibition into stimulation, 
and vice versdy by either quickening or slowing the transmission 
of stimuli. We can quicken transmission by heat, and we can 
render it slower by cold. 

On this hy^thesis we would expect to find that either ex- 
cessive quickening or excessive slowing of the passage of stimuli 
between the cells of the nerve-centres might cause a number of 
stimuli which would ordinarily interfere to coincide and produce 
convulsions. This is what actually does occur, for extreme heat 
and extreme cold both cause convulsions. But it is unsafe to 
lay too much stress upon this point, as the cause of convulsion 
may be very complex. We find, however, as we should expect 
on this hypothesis, that the inhibitory action of the vagus is 
destroyed by cold.‘ 


Explanation of the Actions of Certain Drugs on this 
Hjrpothesis. 

There are certain phenomena connected with the action of 
drugs on the spinal cord which are almost inexplicable on the 
ordinary hypothesis, but which are readDy explained on that 
of interference. Thus belladonna when given to frogs causes 
gradually increasing weakness of respiration and movement, until 
at length voluntary and respiratory movements are entirely 
abolished, and the afferent and efferent nerves are greatly 
weakened. Later still, both afferent and efferent nerves are 
completely paralysed, and the only sign of vitality is an occasional 
and hardly perceptible beat of the heart, and retention of irrita- 
bility in the striated muscles. The animal apj>ears to be dead, 
and was believed to be dead, until Fraser made the observation 
that if allowed to remain in this condition for four or five days, 
the apparent death passed away and was succeeded by a state of 
spinal excitement. The fore-arms pass from a state of complete 
flaccidity to one of rigid tonic contraction. The respiratory 
movements reapi>eared ; the cardiac action became stronger, and 
the posterior extremities extended. In this condition a touch 
upon the skin caused violent tetanus, usually opisthotonic, lasting 
from two to ten seconds, and succeeded by a series of clonic 
spasms. A little later still the convulsions change their character 
and become emprosthotonic. These symptoms are due to the 
^tion of the poison upon the spinal cord itself, for they continue 
independently in the parts connected with each segment of the 
cord when it has been divided. 


^ Horwath, PflUger*$ Archiv, 1876, xii. p. 278. 
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This action may be imitated by a combination of a drug which 
will paralyse the motor nerves with one which will excite the 
spinal cord. Fraser concludes that the effects of large doses of 
atropine just described are due to a combined stimulant action of 
this substance on the cord, and a paralysing one on the motor 
nerves. The stimulant action on the cord is masked by the 
paralysis of the motor nerves, and only appears after the para- 
lysis has passed off. He thinks that the difference in the rela- 
tions of these effects to each other, which are seen in different 
species of animals, may be explained by this combination acting 
on special varieties of organisation. In support of his views he 
administered to frogs a mixture of strychnine which stimulates 
the spinal cord, and of methyl-strychnine, which paralyses the 
motor nerves, and found that the mixture produced s^Tnptoms 
similar to those of atropine. Notwithstanding this apparently 
convincing proof, it would appear that the paralysis in the frog 
is due to the action of the atropine on the spinal cord, and not 
to a paralysing effect on the motor nerves. For Einger and 
Murrell have found that when the ends of the motor nerves in 
one leg are protected from the action of the poison by ligature of 
the artery there is no difference between it and the rmpoisoned 
leg, while if Fraser’s ideas were correct the unpoisoned leg ought 
to be in a state of violent spasm. 

A condition very nearly similar to that caused by atropine is 
produced by morphine, '^en this substance is given to a frog, 
its effects are exactly similar to those produced by the successive 
removal of the different parts of the nervous system from above 
downwards. Goltz has shown that when the cerebral lobes are 
removed from the frog it loses the power of voluntary motion, 
and sits still ; when the optic lobes are removed it will spring 
when stimulated, but loses the power of directing its movements. 
When the cerebellum is removed, it loses the power of springing 
at all ; and when the spinal cord is destroyed, reflex action is 
abolished. 

Now these are exactly the effects produced by morphine, the 
frog poisoned by it first losing voluntary motion, next the power 
of directing its movements, next the power of springing at all, 
and lastly, reflex action. But after reflex action is destroyed by 
morphine, and the frog is apparently dead, a very remarkable 
condition appears, the general flaccidity passes away, and is 
succeeded by a stage of excitement, a slight touch causing 
violent convulsions just as if the animal had been poisoned by 
strychnine.* 

The action of morphine here appears to be clearly that of de* 
strong the function of the nerve-centres from above downwards, 
causing paralysis first of the cerebral lobes, next of the optic 

, Mtmoirg on ths Nmous 8p§tsm, p. 7 (Loodmi, 1887). 
kowsid, AfMoJikr iap«f. PoiA tmd Fhoim^ Bm viL p. 247. 
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lobes, next of the cerebellum, and next of the cord. But it seems 
probable that the paralysis of the cord first observed is only ap- 
parent and not real ; and in order to explain it on the ordinary 
hypothesis we must assume that during it the inhibitory centres 
in the cord are intensely excited, so as to prevent any motor 
action, that afterwards they become completely paralysed, and 
thus we get convulsions occurring from slight stimuli. 

Ammonium bromide also causes, first, complete loss of volun- 
tary movement and reflex action, but at a later stage in the 
poisoning convulsions. 

On the hypothesis of interference, the phenomena produced 
both by atropine and by morphine can be more simply explained. 
These drugs, acting on the nervous structures, gradually lessen 
the functional activity of the nerve-fibrils which connect the 
nerve-cells together ; the impulses are retarded, and thus the 
length of nervous connection between the cells of the spinal cord, 
which is calculated to keep them in proper relation in the normal 
animal just suffices at a certain stage to throw the impulses 
half a wave-length behind the other, and thus to cause complete 
inhibition and apparent paralysis. 

As the action of the drug goes on, the retardation becomes 
still greater, and then the impulses are throwm very nearly, but 
not quite, a whole wave-length behind the other, and thus they 
coincide for a short time, but gradually again interfere, and 
therefore we get, on the application of a stimulus, a tonic con- 
vulsion followed by several clonic ones, and then by a period of 
rest. This explanation is further borne out by the fact observed 
by Fraser, that the con\'ul8ion8 caused by atropine occurred more 
readily during winter, when the temperature of the laboratory is 
low, and the cold would tend to aid the action of the drug in 
retarding the transmission of impulses.' 

The effect of strychnine in causing tetanus is very remark- 
able ; a very small dose of it administered to a frog first renders 
the animal most sensitive to reflex impulses, so that slight im- 
pressions which would normally have no effect, produce reflex 
action. As the poisoning proceeds, a slight stimulus no longer 
produces a reflex action limited to a few muscles, but causes a 
general convulsion throughout all the body, all the muscles being 
apparently put equally on the stretch. In man the form assumed 
by the body is that of a bow, the head and the heels being bent 
biu'kwards, the hands clenched, and the arms tightly drawn to 
the lK)dy. 

My friend Dr. Ferrier has shown that this position is due to 
the different strengths of the various muscles in the body. All 
being contracted to their utmost, the stronger overpower the 
w^eaker, and thus the powerful extensors of the back and muscles 


* TramaciioM o/ ths Royal Sociiiy of Edinburgh^ vol. zxv. p. 4G7. 
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of the thighs keep the body arched backwards and the legs rigid, 
while the adductors and flexors of the arms and fingers clench 
the fist and bend the arms, and draw them close to the body.' 
The convulsions are not continuous, but are clonic ; a violent 
convulsion coming on and lasting for a while, and then being 
succeeded by an interval of rest, to which after a little while 
another convulsion succeeds. The animal generally dies either 
of asphyxia during a convulsion, or of stoppage of the heart 
during the interval. 

W^en the animal is left to itself, the convulsions — at least 
in frogs —appear to me to follow a certain rhythm, the intervals 
remaining for some little time of neai*ly the same extent. 

A slight external stimulus, however, applied during the in- 
terval — or at least during a certain part of it — will bring on the 
convulsion. But this is not the case during the whole interval. 
Immediately after each convulsion has ceased I have observed a 
period in which stimulation applied to the surface api>ear8 to 
have no effect whatever. 

It is rather extraordinary, also, that although touching the 
surface produces convulsions, irritation of the skin by acid does 
not do S 0.2 

The cause of those convulsions was located in the spinal cord 
by Magendie in an elaborate series of experiments, which will be 
described later on (p. 177). 

Other observers have tried to discover whether any change 
in the peripheral nerves also took part in causing convulsion ; 
but from further experiments it appears that the irritability of 
the sensory nerves is not increased.® 

According to Rosenthal, strychnine does not affect the rate at 
which impulses are transmitted in peripheral nerves ; he, how- 
ever, states that it lessens the time required for reflex actions. 
Wundt came to the conclusion that the reflex time was on the 
contrary increased. 

In trying to explain the phenomenon of strychnine-tetanus 
on the hypothesis of interference, one would have Ixjen inclined 
by Rosenthal's experiments to say that strychnine quickened the 
transmission of impulses along those fibres in the spinal cord 
which connect the different cells together. 

The impulses which normally, by travelling further round, 
fell behind the simple motor ones by half a wave-length, and 
thus inhibited them, would now fall only a small fraction of a 
wave-length behind, and we should have stimulation instead of 
inhibition. 

Wundt's conclusion, on the other hand, would lead to the 


* Brain^ vol. iv. p. 81S. 

^ Eckhard, Hermann's Handb. d, Physiot, Band ii. Th. 2, p. 48. 

• Bernstein, quoted by Eekbard, op. cii. p. 40. Walton, Ludwig's Arbeiten, 
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same result by supposing that the inhibitory wave was retarded 
so as to fall a whole wave-length behind the motor one. On the as- 
sumption, however, that the fibres which pass transversely across 
from sensory to motor cells, and those that pass upwards and 
downwards in the cord connecting the cells of successive strata 
in it, are equally affected, we do not get a satisfactory explana- 
tion of the rhythmical nature of the convulsions. By supposing, 
however, that these are not equally affected, but that the re- 
sistance in one “let us say that in the transverse fibres — is more 
increased than in the longitudinal fibres, we shall get the im- 
pulses at one time thrown completely upon each other, causing 
intense convulsion, at another half a wave-length behind, causing 
complete relaxation, which is exactly what we find. 

This view is to some extent borne out by the different effect 
produced by a constant current upon these convulsions, accord- 
ing as it is passed transversely or longitudiiiiilly through the 
spinal cord. Ranke found that when passed transversely it has 
no effect, but when passed longitudinally in either direction 
it completely arrests the strychnine convulsions, and also the 
normal reflexes which are produced by tactile stimuh. 

Ranke’s observations have been repeated by others with 
varying result, and 'this variation may, I think, be explained by 
the effect of temperature. 

The effect of warmth and cold upon strychnine-tetanus is 
what we would expect on the hypothesis of interference. With 
small doses of strychnine, warmth abolishes the convulsions, 
W'hile cold increases them. When large doses are given, on the 
contrary, warmth increases the convulsions, and cold abolishes 
them.* 

We may explain this result on the hypothesis of interference 
in the following manner : — 

If a small dose of strychnine retard the transmission of ner- 
vous impulses so that the inhibitory wave is allowed to fall rather 
more than half a wave-length, but not a whole wave-length, 
behind the stimulanx wave, we should have a certain amount of 
stimulation instead of inhibition. Slight warmth, by quickening 
the transmission of impulses, should counteract this effect, and 
should remove the effect of the strychnine. Cold, on the other 
hand, by causing still further retardation, should increase the 
< ffect. With a large dose of strychnine, the transmission of the 
inhibitory wave being still further retarded, the warmth would 
be sufficient to make the two waves coincide, while the cold 
would throw back the inhibitory wave a whole wave-length, and 
thus again abolish the convulsions. 

The effect of temperature on the poisonous action of guanidine 
is also very extraordinary, and is very hard to explain on the 

' Kunde and Virchow, quoted by Eckhard, ojp. cil. p. 44 ; Foster, Journal of 
Amtcmy and Phjfiiology^ November 1873, p. 45. 
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ordinary hypothesis, although the phenomena seem quite natural 
when we look at them as cases of interference due to alterations 
in the rapidity with which the stimuli are transmitted along 
nervous structures. 

Another cause of tetanus that is difficult to understand on 
the ordinary hypot^iesis of inhibitory centres is the similar effect 
of absence of oxygen and excess of oxygen. When an animal is 
confined in a closed chamber without oxygen, it dies of convul- 
sions ; when oxygen is gradually introduced before the convulsions 
become too marked, it recovers. But when the pressui e of oxygen 
is gradually raised above the normal, the animal again dies of 
convulsions. This is evidently not the effect of mere increase in 
atmospheric pressure, but the effect of the oxygen on the animal, 
inasmuch as twenty-five atmospheres of common air are required 
to produce the oxygen-convulsions, while three atmospheres of 
pure oxygen are sufficient. This effect is readily explained on 
the hypothesis of interference by supposing that the absence 
of oxygen retards the transmission of impulses in the nerve- 
centres ; so that we get those which ought ordinarily to inhibit 
one another coinciding and causing convulsions. Increased supply 
of oxygen gradually quickens the transmission of impulses imtil 
the waves first reach the normal relation, and then, the normal 
rate being exceeded, the impulses once more nearly coincide, 
and convulsions are produced a second time.‘ 

The effect of various agents also in arresting or inhibiting 
muscular action suggests the possibility that such inhibition is 
due to interference with vibrations in muscle. The vibrations 
of the parts which occur in the muscle during the passage of a 
constant current have already been mentioned. When a constant 
current is passed for a length of time and then stopped, tetanic 
contraction of the muscle occurs and lasts for some time, but it 
can be at once arrested by again passing the constant current 
through the muscle. 

The idea that coincidence or interference of contractile waves 
in muscle have much to do with the presence or absence of con- 
traction a muscle has been advanced by Kiihne, in order to 
explain the phenomenon observed by A. Ewald. Wien the 
sartorius of a frog is stimulated at each end by electric currents 
passing transversely through the ends, the secondary contraction 
which can be obtained from it is strongest in the middle of the 
muscle, while the points exactly intermediate between the middle 
and the end do not produce any secondary contraction at all. 
This absence of secondary contraction Kuhne thinks is due to 


* For other observaitofus on interference ts t cease of inhibition, tid$ Wandt, 
Untersuchun^en tut Muhamk der Nervm tmd Nervencentrm, 1876. (Staitgart : 
T. Enke) ; Ranvier, Le^m$ d*AnatomU Oinirak. Armie 1877-78. (Pari* : J. B. 
BaiUtto et Fils); and Lander Brunion *On the Natare of Inhibition and the 
Action of Drags apon it ' (Nature, March 1888, and reprint). 
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interference, and the powerful secondary contraction from the 
middle to coincidence of waves.* 

Inhibition may also be produced by direct irritation of in- 
voluntary muscular fibre. Thus I have noticed, under Ludwig's 
direction, that stimulation of veins as a rule very frequently 
causes dilatation at the point of irritation, and if the mus- 
cular fibre of a frog’s heart be injured by pinching at one 
point, that point is apt to remain dilated when the rest is con- 
tracted. Protoplasmic structures appear to be similarly affected, 
and the passage of an interrupted current through the heart of 
a snail will arrest its rhythmical pulsations, although the heart in 
this animal appears to be a continuous protoplasmic structure 
and destitute of nerves.* 

Stimulating Action of Drugs on the Reflex Powers of 

the Cord. 

The reflex action of the cord is greatly increased by certain 
drugs, more especially by ammonia and by strychnine. The 
action of strychnine was first investigated by Magendie, and his 
research is not only the first example of the systematic investi- 
gation of the physiological action of a drug leading to its thera- 
peutical employment, but is such a model of this method of 
research that it is worth giving in detail. 

He first introduced a little of the upas poison, of which 
strychnine was the essential ingredient, under the skin of the 
thigh of a dog, and found that for the first three minutes no 
symptoms at all were produced. Then the action of the poison 
began to manifest itself by general malaise, succeeded by marked 
S3rmptoms. The animal took shelter in a corner of the labora- 
tory ; and almost immediately afterwards convulsive contraction 
of dl the muscles of the body occurred, the fore-feet quitting the 
ground for a moment on account of the sudden extension of the 
spine. This contraction was only momentary, and almost imme- 
diately afterwards ceased ; the animal remained calm for several 
seconds, and was then seized with a second convulsion, more 
marked and prolonged than the first. These convulsions suc- 
ceeded each other at short intervals, gradually becoming more 
severe. The respiration was hurried, the pulse quick, and it was 
observed that each time the animal was touched a convulsion 
immediately followed. Finally, death occurred at an interval 
increasing with the age and strength of the animal. 

These symptoms suggested to Magendie the following ex* 
planation of the action of the poison. 

It was, he thought, absorbed from the wound into the blood, 

* Unimuchungm a. d, Phyaiolog. Heidelberg, 1879. Sandembdt^kp 
p. 40. 

* M« Foster, Archiv. 
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ty which it was carried to the heart, and thence to all the organs 
of the body. On arriving at the spinal cord, it acted upon it as 
a violent excitant, producing the same symptoms as mechanical 
irritation or the application of electricity. Magendie was not 
eontent until he had tested his theory by experiment. The first 
question to be settled was whether the poison was absorbed 
or not. 

To test this supposition he applied the poison first to the 
serous membranes, the peritoneum and pleura, from which, as 
he had learned by previous experience, absorption takes place 
with extreme rapidity. The result showed that his supposition 
was correct. The symptoms appeared almost immediately after 
the injection of the poison into the pleura, and within twenty 
seconds after it had been injected into the peritoneum. In order 
to ascertain whether absorption took place from mucous as well 
as from serous surfaces, he isolated a loop of small intestine by 
means of two ligatures, and injected a little of the poison into 
the part between them. In six minutes, symptoms of poisoning 
appeared, showing that absorption had occurred, but they were 
less intense than when the poison was applied to the serous 
surface. 

Further experiments showed that absorption took place from 
the large intestine, from the bladder, and from the vagina ; but 
that it was comparatively feeble and slow. When introduced 
into the stomach along with food, upas invariably caused death ; 
but the symptoms did not appear until half an hour after it had 
been taken. This delay might have been due either to absorp- 
tion from the stomach having taken place very slowly or not 
at all, so that the drug bad passed on to the small intestine, and 
thence been absorbed into the blood. To determine this point, 
he isolated the stomach by ligatures applied to its cardiac and 
pyloric orifices, and then injected a little poison into its cavity. 

Under such conditions, symptoms of poisoning were only 
observed after the lapse of an hour. This showed that while 
absorption from the stomach did occur, it was much slower than 
from the small intestine. 

The second question was. Does the poison act through the 
circulation ? If so, reasoned Magendie, the first symptoms of 
the action of the poison will come on more slowly when it has 
far to travel to the spinal cord from the point of introduction, 
and vice versd. On testing this by experiment, he found that 
when the poison was injected into the jugular vein, tetanus 
occurred almost instantaneously, and death took place in less 
than three minutes, for the upas had only to pass through the 
pulmona^ circulation and heart to the arteries of the cord. 
When injected into the femoral artery (at D, Pig. 66) the dis- 
tance to be travelled before reaching the cord would he greatly 
increased, for the poison must first pass throu{^ the artery itself. 
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through the capillaries, and along the vena cava, traversing the 
whole distance marked D A B in Fig. 66 before it reached the 
point where it entered the circulation when it was injected into 
the jugular. Under these conditions the action should be slow, 
and experiment showed this to be actually the case, for no 
symptoms appeared until seven minutes after the injection. 
Although these experiments of Magendie’s appear to prove com- 
pletely that the upas poison acts through the circulation, a 
number of persons nevertheless considered that the symptoms 
were produced through the nervous system by means of so-called 
sympathy. In order to remove their doubts, Magendie narcotised 
a dog by means of opium, and then divided all the structures of 
one leg with the exception of the artery and vein. Into this 



Tin. TMt^mun Ulngtrattng Kageodie*i method of InTestlirating the mode of action of npas 
(strjchnlne). a, fornoral vein; n, peiitonemn; c, pleom ; D, femoral artery; b, f, o, spinal 
to which anuiil artoriea are seen passing from the aorta. At 9 is indicated a {wint of 
section of the oorU. 


almost isolated limb he then introduced a little of the poison. 
This was followed by the usual symptoms almost exactly as if 
the limb had been intact. By pressing upon the vein which 
passed from the limb to the body when the symptoms of tetanus 
appeared he was able to arrest their further development, and by 
releasing the vessel and allowing the circulation to have free 
course the symptoms reappeared. Lest by any chance the 
poison might have acted through nerves or lymphatics contained 
in the walls of the artery and vein, he divided these structures 
also, connecting their several ends by means of quills through 
which circulation then took place. When the poison was applied 
to the severed limb connected with the body only by these quills, 
the same succession of phenomena occurred as when the limb 
was uninjured. The possibility of the action being due to 
sympathy between the nervous system and the jx)int of applica- 
tion of the poison was thus completely excluded, and the opera- 
tion of the poison through the circulation triumphantly demon- 
strated. 

The next question was whether the convulsions were 
caused by the action of the drug on the brain or the cord. 
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To ascertain its action upon the brain, a little of the solution 
was injected into the carotid artery. The effects produced were 
the same as those of any irritating liquid. The inteUectual 
faculties disappeared, the head was laid between the paws, and 
the animal rolled over and over like a ball. These effects passed 
off as the circulating blood removed a quantity of the drug from 
the brain, and were succeeded by the ordinary tetanic convulsions 
when BufScient time had elapsed for it to reach the spinal cord. 
The question whether it really acted upon the cord still remained 
to be put to a crucial test. If its effects were really due to its 
action upon the spinal cord they ought to cease upon the de- 
struction of that part of the nervous system, and to occur when 
the drug was applied to it alone. The cord was therefore de- 
stroyed by running a piece of whalebone down the vertebral 
can^ at the moment of injection. When this was done, no 
tetanus occurred. In another experiment, Magendie waited 
until the tetanic spasms had been induced by the upas, and then 
destroyed the spinal cord by slowly pushing the whalebone down 
the vertebral canal. As the whalebone advanced, the tetanus 
disappeared, first in the fore-legs, when the dorsal part of the 
cord was destroyed, and then in the hind-legs, when the whale- 
bone had reached the lumbar vertebrae. 

In another experiment, an animal was narcotised by means 
of opium, and the spinal canal laid freely open. The upas was 
then directly placed on a jmrt of the spinal cord. Tetanus im- 
mediately occurred in that part of the body, and in tliat part 
only to which the nerves arising from this portion of the cord 
were distributed. When the poison was successively applied ta 
other parts of the cord, the convulsions spread to the correspond- 
ing regions of the body. 

The question whether a drug exercises a convulsant 
action through the brain or spinal cord is now frequently 
tested, not by destroying the whole cord as Magendie did, but 
simply by dividing the spinal cord transversely lietween the occi- 
put and the atlas. Convulsions depending ui)on stimulation of 
the motor centres in the brain and medulla oblongata then 
cease after section, while those dependent upon the spinal cord 
do not. 

The experiment of dividing the spinal cord transversely about 
its middle is also sometimes performed in order to test whether 
the convulsionB are of really spinal origin. If they are, they 
should persist in both the anterior and posterior parts of the 
body, but if they are of cerebral origin, they occur in the anterior 
but not in the posterior part. 

The effect of strychnme and allied substances upon the cord 
is usually ascribed to increased excitability of the nerve-cells, but 
it is not improbably due partly to alteration in the comparative 
rate at which stim^ are transmitted from one cell to another ; 
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but this subject has already been more fully discussed under 
* Inhibition’ {q.v.^ p. 173 et seq.). 

Some curious results obtained by Dr. A. J. Spence may be 
explained on the latter hypothesis which would be inexplicable on 
the former. After removing the blood from the body of a frog, 
and exposing the brain, he placed some nux vomica upon it, so 
that it could gradually difitase along the spinal cord. As it passed 
downwards he observed that, at fJst, irritation of the fore-feet 
caused spasm only in them ; later it caused spasm of both front 
and hind-feet, while irritation of the hind-feet still produced the 
ordinary reflex ; and later still irritation of the fore-feet caused 
no spasm in the hind-legs while irritation of the hind-feet would 
still cause spasm in the fore-legs.* 

The action of strychnine on the conducting power of the 
spinal cord has already been discussed. It diminishes or 
abolishes the power of summation, but increases the reflex 
excitability, so that stimuli will produce reflex action which are 
too feeble to do so when the spinal cord is in its normal condition. 
The difference between the reaction to strong and weak stimuli 
is also to a great extent abolished, and both produce tetanic con- 
tractions. This condition, however, is absent for a short time 
after the application of each stimulus, and then strong and weak 
stimuli produce corresponding strong and weak action, much as 
in the normal cord.* 

The effect of nicotine as a spinal stimulant is very extra- 
ordinary ; for Freusberg found that when frogs had been decapi- 
tated for twenty-four hours, and reflex action was almost entirely 
gone, the injection of a small quantity of the poison increased 
the reflex excitability so much that irritation of the skin caused 
well-marked movements. This increase lasted from one to three 
days, and the bodies of frogs poisoned by nicotine retained a 
fresh appearance for a long time. 


Spinal Stimulants. 


Spinal stimulants are remedies which increase the functional 
activity of the spinal cord. 


Ammonia. 

Strychnine. 

Brucine. 

Absinthe. 

Nicotine. 


Thebaine. 

Gelsemine. 

Buxine. 

Calabarine. 

Caffeine. 


The most marked of these are strychnine, brucine, and the- 
baine, which in small and moderate doses greatly increase the 


* Edin. Med, Joum,, July 1866. 

* Ludwig and Walton, Ludwig^$ Arbeiten, 1882. 




182 PHABMACOLOGY AND THERAPEUTICS, [sbot. x. 

reflex excitability, and in large doses cause tetanic convulsions* 
Besides these there are some others, such as opium, morphine,, 
and belladonna, which, although they appear at first to have a 
sedative action, when given in very large doses produce convul- 
sions. 

Uses. — The want of an exact knowledge of the intimate 
pathology of diseases of the spinal cord renders the rational use of 
spinal stimulants difficult. They are employed in the cases of 
general debility without any evidence of distinct disease, and in. 
paralysis where there is no evidence of inflammation : this 
paralysis may be local, or affect the whole side of the body, as in 
hemiplegia, or the lower half, as in paraplegia. 

T\Tien strychnine is g^ven in cases of paralysis until it begins 
to exhibit its physiological action in slight muscular twitches,, 
these twitches begin soooner and are more marked in the para* 
lysed than the healthy parts. 
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CHAPTER Vni. 

ACTION OF DRUGS ON THE BRAIN. 

We are able to judge to a certain extent of the order and kind of 
action of drugs upon the different parts of the nerve-centres by 
watching their effect upon the movements of animals after their 
injection. 


Functions of the Brain in the Frog. 

By removal of successive portions of the nervous system 
in the frog, Goltz has shown that the cerebral lobes have the 
function of voluntary movement, so that when they are removed, 
the animal lies quiet, unless acted upon by some external 
stimulus. 

The optic lobes, which correspond to the corpora quadri- 
gemina of the higher animals, have the function of directing and 
co-ordinating movements, but not of originating them, so that a 
frog in which they are uninjured, but from which the cerebral 
lobes have been removed, will remain perfectly quiet, except on 
the application of an external stimulus, when it will leap like a 
normal frog. 

As the optic lobes have the power of directing and co-ordinat- 
ing movements, when they are destroyed the animal will jump, 
but will be unable to direct its movements. 

The cerebellum has also the power of co-ordination, so that 
when it is removed the animal cannot jump at all, although one 
leg may answer by a kick or other motion to the application of a 
stimulus. But even when all those parts have b^n removed, 
the frog will still recover its ordinary position after it has been 
laid upon its back. 

The co-ordination requisite for this power of retaining or 
recovering its ordinary position appears to be situated in the 
medulla oblongata, for when this is removed the firog will lie 
upon its back, and will not attempt to recover its ordinary 
position. 

The legs will still respond by movements to irritation applied 
to the foot, but when the spinal cord is now destroyed these 
reflex movements also cease. 

In frogs poisoned by opium, the movements are gradually 
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abolished in the order just mentioned, and we therefore conclude 
that opium affects the nerve-centres in the order of their deve- 
lopment, the highest being paralysed first, and the lowest last 
(p. 172). This order is usually not quite the same in higher 
animals, inasmuch as the last centre to be paralysed by opium 
or other anaesthetics is usually the medulla oblongata, and more 
especially that part of it which keeps up the respiratory move- 
ments. As we shall afterwards see, however, the respiratory 
centre is really a lower or more fundamental centre than either 
the brain or spinal cord. 

Functions of the Brain in Mammals. 

In higher animals, such as rabbits and guinea-pigs, the cere- 
bral hemispheres are comparatively much more developed than 
in the frog, and their removal interferes very much with the 
animal’s motions. At first it is utterly prostrate, but after some 
time its power of movement returns to some extent, though it 

Effects of remoTing the part of 
brain Included in brackets. 


Volontarj motion lost . 


Cannot direct mo remcnts ...... 

Cannot jump 

Cannot recoTcr podtion when laid 
on Its back 


Fio. 67.->DUgra]n of the higher nerre-ocntres ol the frog. 

remains mnch less than in the normal animal. As we should 
expect, the weakness is most marked in those parts of the body 
that are most under the control of the cerebriun, and least in 
those whose movements are regulated by the lower centres. 
Thos in rabbits the fore-paws are capable of being used for com- 
plex motions at the will of the animal, such as washing the face, 
holding food, and so on, and in them the weakness caused by 
removd of the cerebrum is much more marked than in the hind 
limbs, which are simply used for progression. After the opera- 
tion the animal can dill stand, al^ou^ it is unsteady, and the 
fore-legs tend to sprawl out. When pinched it bounds forward, 
hut, unlike the &og, it is unable to avoid any obstacle in its path. 



Olfactory nerrc*. 
Olfoctory lobes. 


Cerebral lobes. 
Pioeal gland. 

0|4ic thalamus. 
Optic lobes. 
Cerebellum. 

Rhomboid sinus. 
Medulla oblougatx 
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If it be pinched at all severely, it not only moves, but will 
loudly and plaintively, and this condition is frequently noticed in 
rabbits under chloroform, although they have receiv^ no injury 
whatever. The pupils contract on the stimulus of light, and the 
eyes wink if the finger is brought near them. Bitter substances 
cause movements of the tongue and mouth, and ammonia applied 
to the nostrils may cause the head to be drawn back, or the animal 
to rub its nostrils with its toes.' 

Where the cerebral hemispheres are still more developed, as 
in cats, dogs, and monkeys, their removal causes so much pro- 
stration, and interferes so greatly with motor power as almost 
entirely to destroy equilibrium and co-ordinated progression. 

The motor and sensory centres of the brain have been more 
exactly localised in monkeys by Ferrier, Fritsch, Ehtzig, and 
others, and the results of their experiments, especially those of 
Perrier, agree so well with those of pathological observation in 
men that we may assume that there is a general agreement 
between the position of the centres in man and monkey. 

The motor centres are arranged along the two sides of the 
fissure of Rolando, the order of their arrangement being exactly 
what is required for the purpose of (1) seeing food ; (2) convejing 
it to the mouth ; (8) masticating it ; (4) throwing away the 
refuse; and (5) advancing to get more* (vide Fig. 68, brain of 
monkey). 

The sensoiy centres lie in the posterior and lower parts of 
the brain. The centre for sight is situated in the angular gyrus 
and is marked 14 and 15 in the diagram ; that for hearing is 
situated in the superior temporo-sphenoidal and is marked 16 in 
the diagram; those for smell and taste lie at the tip of the 
temporo-sphenoidal lobe, and the centre for general sensation 
appears to be towards the interior of the brain, in the hippo- 
campal region. 

TRien the motor centres in the monkey are slightly irritated 
by a faradaic current, a single co-ordinated movement is produced, 
but if the irritation be continued longer, and especially if a 
strong current be used, epileptiform convulsions may occur, suc- 
ceed^ by choreic movements after the current has ceased. 
Epileptic convulsions are easily produced by irritation of the 
cmebral cortex in the cat and dog as well as the monkey. It is 
difficult to produce them by cortical irritation in the guinea-pig 
or rabbit, and impossible in birds, frogs, and fishes.* 


* Ferrier, Functions of the Brain, p. 88. 

* Lander Bnmton * On the Poeition of the Motor Ceniree in the Brain in tegarA 
to the Nutritive and Social Functions,’ Brain, voL iv. p. 1. 

* Fran^oiS'Franck and Pitres, Arch, ds PhysioU 1888| p. 89s 
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Depressant Action of Drug;s on the Motor Centres. 

The excitability of the brain may be altered either by 
conditions which modify the nerve-cells or the circulation. A 
deficient circulation greatly depresses the excitability, and it is 
very low when much haemorrhage has occurred. 

One method of investigating the action of drugs on the excita- 
bility of the brain consists in trephining so as to expose the 
cortical substance and then stimulating it by a faradaic current 
before and after the administration of a drug either by inhalation 
or injection. Another method has been employed by Albertoni, 
who first trephines on one side, and having estimated the 
strength of current sufiScient to produce an epileptic convulsion 
when applied to a motor centre, he allows the wound to heal, 
and then gives for a length of time the drug on which he wishes 
to experiment. He then exposes the corresponding motor area 
on the other side and observes whether the strength of current 
required to produce an epileptic convulsion is greater or less 
than before. 

The excitability of the motor centres is greatly lowered by 
anaesthetics, so that as anaesthesia becomes deeper, irritation of 
the motor centres has less and less effect, and when anaesthesia is 
very profound, such irritation has no action whatever.* The 
motor centres, however, are less affected than the sensory ones 
by anaesthetics, so that they will still react to faradaic irritation 
when the sensation of pain has been completely abolished. 

Alcohol also diminishes the excitability of the motor centres, 
so that the epileptic convulsions which usually follow the appli- 
cation of strong currents to the cortex are less readily produced 
after its administration, as well as after ether and chloroform.* 
Chloral for a time diminishes the excitability of the brain, 
lengthening the latent period, so that stronger currents or more 
numerous stimuli must be used to produce a result ; it will tem- 
porarily abolish the excitability. Cold (not freezing) greatly 
lowers or destroys excitability, and this may be followed by a 
period of increased excitability with a shorter latent period.** 

Bromide of potassium, according to Albertoni, when given for 
several weeks together, greatly dimmishes the excitability of the 
motor centres, so that when dogs are thoroughly under its in- 
fluence it is almost impossible to produce epileptic convulsions by 

* This was observed in the case of ether by Hitaig. Unier9uchy/nff0n niter das 
Oehimt Berlin, 1674. 1 have had several opportonitiee of observing the tame 
thing in rej^rd to ohlorofonu when aaeiating my friend Dr. Ferrier in ezperimenta 
on the brain. 

* Fran^oie-Franok and Pitree, cf>. cU. 

* De Tarigny, Mecherchu exp^tnetUaUs sur VeweitabUUi Usctriq^ des circon- 
voVutions Uribrales §t sw lapmods d'sxdkUsm UUmU dm csnmu. Paria, 1884, 
p. 188. 
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irritation of the cortical Bubstance. Atropine in small doses 
increases the excitability of the brain in monkeys, but in large 
doses paralyses it. It greatly increases the tendency to epileptic 
convulsions in dogs, so that they can be produced by very much 
slighter stimuli tban^usual, and strychnine, absinthe, and canna- 
bin have a similar action in this respect.* Physostigmine appears 
to increase the excitability of motor centres in the brain ; for 
when guinea-pigs have h^n rendered epileptic by section of a 
sciatic nerve, the administration of physostigmine greatly in- 
creases the number of fits. 

Irritant Action of Drug^s on Motor Centres in the 

Brain. 

Certain drugs when administered to animals or taken by 
man produce convulsions. The muscular actions which occur 
in these convulsive movements may be induced by (a) irritation 
of the motor centres in the spinal cord, (b) the motor centres in 
the meduUa oblongata and pons Varolii, or (c) cerebral cortex. 
These centres may be irritated directly by the action of the drug 
upon them, or they may be stimulated indirectly by the drug 
causing the blood in them to become venous through its action 
on the respiratory or circulatory organs. Con^-ulsions of this 
sort, although caused by the administration of a poison, ,are 
really aspbyxial, and are similar in character to those produced 
by suffocation. 

Convulsions are usually ascertained to be of spinal origin by 
dividing the cord either at the occiput or lower down in its course 
and finding that they still persist in those parts of the body which 
derive their innervation from the spinal cord below the point of 
section. If they cease in parts of the body innervated by the 
spinal cord alone, but continue in the parts which retain their 
nervous connection with the brain, they are regarded as of cerebral 
origin (p. p. 179). 

It has already been mentioned that irritation of the motor areas 
in the cortex of the brain will produce epileptic convulsions, but 
it is probable that such cortical irritation acts through lower gan- 
glionic centres and especially through the medulla oblongata and 
iwns Varolii. Epileptic convulsions can be still more readily pro- 
duced by irritation of this part of the brain than by irritation of 
the cerebral cortex, and may be induced by a slight lesion of the 
pons and medulla by a nee^e. It is to irritation of this part of 
the brain by venous blood that asphyxia! convulsions are due, for 
they can still be induced by suffocation or by ligature or compres- 
sion of all the arteries leading to the brain after all the parts of the 
br^ above the pons have been removed, and they cease when the 
spinal cord is divided just below the medulla, or the medulla itself 


’ Fran^oi»>Fnuick and Pitres, cp. ciL 
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divided at its lower end. It is evident that, if the spinal cord be 
paralysed, the convulsions will not occur though the medulla and 
pons be irritated ; and it has been found that, if its blood-supply 
is stopped at the same time as the circulation in the pons by 
ligaturing the aorta in place of the cerebral vessels alone, convul- 
sions do not occur. Probably the absence of convulsions in slow 
asphjTtia is due, at least in some degree, to gradual paralysis 
of the cord by the long-continued circulation of venous blood 
through it. 

The centre for convulsions in the frog appears to be in the 
medulla oblongata. 

Asphyxial convulsions are usually of an opisthotonic charac- 
ter, because, all the muscles being stimulated at once by the action 
of the venous blood on the motor centres, the stronger overpower 
the weaker, and the extensor muscles of the back being more 
powerful than the flexors bend the spine backwards. Asphyxial 
convulsions only occur in warm-blooded animals and not in frogs, 
where the respiratory processes are slow, and entire stoppage of the 
respiration for a length of time does not render the blood suffi- 
ciently venous to act as a powerful irritant. If any drug therefore 
produces convulsions in the higher animals and not in frogs, the 
probability is that its convulsive action is indirect and the convul- 
sions it produces are asphyxial. If, on the other hand, it produces 
convulsions in frogs as well as higher animals, its convulsive action 
is in all probability due to the direct effect of the drug upon the 
nerve-centres. In order to ascertain this definitely, however, the 
usual plan is to see (1) whether the convulsions which occur after 
the drug has been injected disapix^ar when artificial respiration 
is commenced, and (2) whether these convulsions are prevented 
by artificial respiration begun before the injection of the drug and 
kept up during its action. But even this does not entirely show 
whether the convulsive action of a drug is direct or indirect, for 
artificial respiration will not prevent asphyxial convulsions if 
these should depend upon the action of the drug in stopping the 
heart and thus arresting the circulation. If it is found that the 
convulsions occur very shortly after the heart stops, the usual 
plan is to paralyse the vagus in the heart by atropine, and 
ascertain whether the convulsive action then occurs. If the drug 
still produces convulsions when respiration is kept up and the 
heart is not stopped, it is almost certain that its action is direct 
upon the nerve-centres. 

Experiments to ascertain whether convulsions are asphyxial^ 
or not may be conveniently made upon fowls, for the venous or 
arterial condition of the blood is readily ascertained by the colour 
of the comb. Thus, in fowls killed by cobra poison, the convul- 
sions come on at the moment the comb becomes livid, and when' 
artificial respiration is begun the convulsions disappear as the 
comb again regains its normal colour. It is evident that the 
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colour of the comb indicate the condition of the blood supply- 
ing the bram, even though a venous condition of it should be due 
to stoppage of the heart and not to feilure of the circulation. 

Camphor has a curious exciting action both upon the brain 
and upon the medulla. It produces first rapid succession of ideas, 
great desire to move.'haUucinations which are generally agreeable, 
and a wish to dance and laugh. In Rnitnitlfl it has a similar 
action, causing wild excitement and constant motion, succeeded 
by clonic epileptiform convulsions, during which death often occurs. 
Usually, if they survive the convulsions, they recover ; but in man 
the convulsive stage may be succeeded by paralysis, coma, and 
death, the parts of the nervous system which are &st excited 
be'ing apparently finally paralysed. The action upon frogs is 
different firom that on warm-blooded animals, for in them it pro- 
duces such rapid paralysis both of the spinal and motor nerves 
that convulsions do not occur. 

Among other drugs having a powerful convulsant action due 
to irritation either of the cortical centres or of the medulla and 
pons are picrotoxin (the active principle of Anamiria cocatlus or 
Cocadus indicus), cicutoxine (the active principle of Cicuta viro$a), 
and the active principle of the nearly-allied (Enantlu crocata, 
coriamyrtin (from Conaria myrtifolia), digitaliresin and toxiresin, 
which are products of the decomposition of the active principles 
of digitalis. 

The method of localising the parts of the brain upon which 
certain drugs exert a convulsant action, consists in extirpating 
some of the motor centres and then giving these drugs, such as 
picrotoxin, cinchonidine, and quinine,' which produce epileptic 
convulsions.* The results of these experiments are that the 
epileptic convulsions produced by these poisons appear to have a 
twofold origin, (a) in the brain, and (6) in the medulla, the centre 
in the brain being the most sensitive to the action of the poison. 
In consequence of this, when the poison is given after the destruc- 
tion of the motor centres on one side in such quantities as not 
to cause general convulsions, the weakness of the opposite side, 
due to the lesions, becomes still more evident, probably from 
the motor excitability of the sound side being increased. When 
convulsions are produced they are unsymmetrical. Those of the 
sound side are much stronger, are generally clonic, and appa- 
rently arise from irritation of the cerebral centres. Those of the 
paralysed side are much weaker, are more tonic, and apparently 
arise from irritation of the medulla. 

*1 have seen a case in which an epileptic conTalsion appeared to be cansed by 

medicinal doM-s of qainine. 

* Bovighi e Bantini, PuhUcationi del R, ZrutiL di $tud, superiori in Firenee* 
Smatu di scunu fiskhe naiur. 1882 , i. L 
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ACTION OP DEUGS ON THE SENSORY AND PSYCHICAL 
CENTRES IN THE BRAIN. 

The effect of drugs upon the higher mental functions can only 
be ascertained satisfactorily in man. These functions vary in 
complexity from simple choice to the highest efforts of genius. 

The effect of drugs upon the time required for mental pro- 
cesses is observed by ascertaining, first, the time required for 
the performance before and after the administration of a drug, 
and comparing these two times with one another. 

The processes generally investigated are, (a) the time required 
for simple reaction ; (b) for discrimination ; (c) for decision. The 
simple reaction is ascertained by marking on a chronograph the 
time when a signal is made, such as, for example, the exhibition 
of a coloured flag. As soon as this is seen by the individual 
experimented upon he marks the time upon the same chronograph 
by placing a finger upon a key which is connected with the 
registering electro-magnet. The difference of time between the 
exhibition of the flag and the time registered by the electro-magnet 
is equal to the time required for the transmission of the sensory 
impulse to the brain, for its transmission from the sensory to the 
motor tracts of the brain, for its passage down the motor nerves, 
and the latent period of the muscles. 

The time required for selection is ascertained in the same 
way, but either a red or blue flag may be shown, and the person 
experimented upon has to discriminate between them, and only 
to press when the one previously agreed upon is shown. The 
difference between the time of this experiment and the former 
gives the time required for discrimination. 

The time required for decision is ascertained in the same way 
as the previous one, excepting that a different signal is toI)e made 
on the appearance of the red and of the blue. 

Simple reaction has been found by Ki*aepelin ^ to be little 
affected by nitrite of amyl : sometimes it is a little quicker and 
sometimes a little slower than normal. It is rendered slower by 
ether and much slower by chloroform, although exceptionally it 
may be quickened by chloroform, probably when used in small 
doses. 

The time required for discrimination is not definitely affected 
by nitrite of amyl, l)cing sometimes increased and sometimes 
diminished. It is generally increased, though it may be dimi- 
nished, by small doses of ether and also by cliloroform. 

The time for decision is sometimes increased and sometimes 
diminished by nitrite of amyl. It is increased by ether and alsOy^ 

' Kra«pelin, UeberdieEinunrkun^einigerfncdicamcntoscnStoffeaufdieDattef^ 
t inf ocher j^ychucher Vorgdngc^ 1SS2. AbsUact in Hivista Spcrimentale 
Frmia^iat snno iz. IBSB, p. 124. < 
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by chloroform ; and if the quantity given be great, the increase 
may be very large. 

The influence of alcohol upon psychical processes is curious ; 
for while it renders them much slower, the individual under its 
influence l^eves them to be much quicker than usual. 


Drugs which increase the Functional Activity of the 

Brain. 

Nerve Stimulants. 

These are remedies which increase the nervous activity of 
the cerebro-spinal system. They are subdivided into those wWch 
act on the cerebrum, or cerebral stimulants, and those which 
affect the spinal cord, or spinal stimulants. Spinal stimulants 
have been sdready discussed (p. 181 ). 

Cerebral Stimulants. 

In popular language, the name of stimulant is generally 
applied to drugs which have the power to increase the activity of 
the brain. From their producing a feeling of comfort and mirth 
they are also called exhilarants. The functional activity of the 
brain, like that of other organs, depends upon the tissue-change 
which goes on in the cells and fibres which compose it, and the 
amount of tissue-change is regulated to a great extent by the 
quantity and quality of the blo^ supplied to the organ. A free 
supply of blood to the brain may be obtained by general excite- 
ment of the circulation, i.e. more powerful and rapid action of 
the heart and contraction of the vessels in other parts of the 
body driving blood into the brain, or by local dilatation of the 
cerebral arteries allowing blood more ready access to the brain, 
or by a combination of these factors. 

Free circulation through the cerebral arteries may be in- 
duced to some extent by posture : thus, some men can think best 
when the head is low, and almost everyone naturally assumes 
the sitting posture with the head bowed down and held between 
the hands when suffering from the effects of mental depression. 
This posture is not, as is often supposed, merely consequent on 
the depressed conation of the nerve-centres, it is voluntarily 
assnm^ because it affords an actual sense of relief. In eager 
conversation also the body generally stoops forward and the head 
is held low so as to allow of a tree supply of blood to the brain.' 

This effect of posture on the human brain is admirably shown * 


* Lender Bnmton os the PhjBiologieal Action of Alcohol, Praediionert 1670r 
xvi p. 127. 

* iVasfoii-Franok ei Bsistfttid, Marey*$ Travaux, 1877| tome iiL p. 147. 
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by a tracing taken from a patient with an aperture in the skull 
by Fran^ois-Franck and Brissaud (Fig. 69). 



Pio. 69.~TraoinK ibowlng the inoreMed clrooitittoQ In the brain caused by inclining the head and 
body forwarda. The tracing wa« taken by BrUsand and Rran(,'oU*Franck, Irom the parietal region 
of a woman who had lost a large piece of bone from eyphilU.' 

Local dilatation of the arteries of the brain appears to be pro- 
duced in animals by the movements of mastication (Fig. 70) and 
probably also by savoury food or irritating substances in the mouth. 



Pio. 70.— Tracing to thow the InoreaMid rapidity of ctroulation in the carotid of a boree dnrlne 
matioatton. (Alter Matey.) ^ 

It is probably on this account that so many substances are chewed 
for their stimulant action, such as tobacco, betel nut, cola nut, 
and raisins. The effect of smoking is probably to a great extent 
due also to its action on the cerebral circulation through the 
stimulating effect of the smoke on the nerves of the month and 
nares, and so is the use of alcohol in sips by men, such as jour- 


Fm. ri.^PaljnUoiit of tho lonUiicUc (r> in on infnai cU weeks old while etioking. a ehowt e 
MmnUeneoat Isrwoliig of the thoredo reepln^n. The tneoet wee offered to the <Atlld wt the 
beftoiiinf of the treeing. At the time Indioeted by the third resplretory wevA which bee e 
ffettened ton, the child mgen to take the breeit. It will be noticed that the line of the traoins 
V risoA Indiontlag too r eaie d oironlatloa on the brain. (Alter SalathA)* 

v._..s, who are engaged in writing. It is probable that tea and 
coffee also oatue local dilatation of the arteries supplying the 

Trawmm tor 1877, p. 147. 

!, 1876, p. SN. 
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brain. Suction also causes an increased supply of blood to the 
brain (Fig. 71).' 

The effect of local dilatation of the cerebral vessels is ye^ greatly 
increased, if in addition to it the general circulation is increased 
and the blood-pressure raised by contraction of the arterioles in 
the body generally, or by more vigorous action of the heart. 

General excitement of the circulation is induced by exercise 
short of fatigue, and a brisk walk will sometimes remove a con- 
dition of low spirits. Sometimes the supply of blood to the brain 
is but slightly increased during continuous exercise, as a large 
portion of the blood is then diverted to the muscles, but after 
the exertion is over the excitement of the circulation continues 
for some time, and then the supply to the brain is increased. In 
some persons a cold wind acts as an exhilarant, causing con- 
traction of the vessels, with consequent increase in the general 
blood-pressure and increased circulation in the brain. In i>erHon8 
who are debilitated and feeble, on the contrary, the cold may 
have an op^josite effect, by depressing the action of the heart. 

Some men can think best when walking about, on account of 
the excitement in the circulation which the exertion product s ; 
hut many such people, when they come to a very difficult i)()int. 
will stand still or sit down, so as to allow the blood to flow more 
to ihe head and less to the muscles. 

Where the circulation is feeble, so that the heart is not much 
stimulated by walking about, men often find that they can think 
better when lying down, or sitting with their head in their hands 
(Fig. 69), so as to gain the advantage of the greater flow of blood 
to the head in these positions. 

Stimulation of the mucous membrane of the nose by smelling 
the vapour of strong ammonia, carbonate of ammonium, or acetic 
acid, raises the blo^-pressure generally throughout the lK>dy by 
reflexly stimulating the vaso-motor centre, and thus increases 
the circulation of blood in the brain. Smellmg salts or aromatic 
vinegar are therefore frequently employed, not only to enable 
X)eople to attend more rea^y to any subject in which they are 
engaged, and to prevent them from falling asleep, but aim to 
arouse them from syncope. 

The action of sipping is a powerful stimulant to the circu- 
lation, for, as Eronecker has shown, the inhibitory action of the 
vagus on the heart is abolished while the sipping continues, and 
the pulse-rate is very greatly increased, A glass of cold water 
slowly sipped will produce greater acceleration of the pulse for a 
time than a glass of wine or spirits taken at a draught. Sipping 
cold water baa been recommended to allay the craving for alcohol 
in drunkards endeavouring to reform, and probably its use is 
oimg to this stimulant action on the heart. It is sometimes 
said that a single glass of ale sucked through a straw will intoxi- 


* Salsth^, cit. 
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cate a man> although three times the quantity would not do so if 
taken in large draughts. If this be true, the more rapid intoxi- 
cation caused by sucking is probably due to the conjoined effects 
of the alcohol and of temporary paralysis of the vagus caused by 
the suction, possibly aided by the direct effect of suction on the 
cerebral circulation (Fig. 71, p. 198). 

One of the most typical stimulants is alcohol. In small 
quantities it increases the arterial tension by locally stimulating, 
first the sensory nerves of the mouth, and afterwards those of 
the stomach, and thus causing reflex contraction of the vessels 
and reflex acceleration of the beats of the heart. This effect 
occurs before its absorption, and is best marked when the alcohol 
is strong, and is but slightly marked when it is diluted. It is 
possible that by inducing local dilatation of the cerebral arteries 
while the heart still continues active, it may have a stimulant 
action on the cerebral functions, besides that which it induces by 
merely exciting the circulation generally. 

Any stimulant action on the brain beyond what may be 
explained in this way is very slight, if indeed it exist at all. 
Its further actions are those of paralysis exerted on the nerve- 
centres in the order of their development, the higher centres 
being paralysed first (see p. 146). 

At or about this i>oint the stimulating action ceases and the 
narcotic action commences. The exhilarating effect of alcohol, 
however, may be most marked just at this point, because just here, 
while the circulation in the brain generally remains increased, the 
restraining or inhibitory parts of it begin to l>e paralysed. Thus, 
imagination and emotion ore more reardily excited and expression 
is free and unrestrained ; external circumstances are less attended 
to, and a boyish or childish hilarity occurs. 

It is probable that some substances, such as str^Thnine, in- 
crease the mental powers by a direct action on the brain-tissue 
itself, and possibly caffeine may do so also. 

Drugs which lessen the Functional Activity of the 

Brain. 

These drugs are soporifics or hypnotics ; narcotics ; anodynes 
or analgesics ; and anaBsthetics. 

Most of the substances belonging to those classes have a 
<*ertain resemblance to one another in their action. Most of them 
stimulate the mental functions when given in very small doses. 
In larger doses they have also a stimulating action at first, i.e. 
while a small quantity only has been absorb^, but later on they 
diminish or atelisb the mental faculties. The same drug — as, 
for example, opium or alcohol— in different doses may thus act as 
a stimulwt, narcotic, soporific, and ancesthetic. 

In a certain stage of their action opium and alcohol do not 
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merely lessen the functional activity of the brain, but they 
disturb the normal relations of one part to another, so as to 
produce disorder of the mental functions. Bromide of potassium,, 
on the other hand, appears simply to lessen the functional activity 
of the brain without disturbing the relation of one part to another. 
We do not know what the causes of this difference in their action 
are, but with some degree of probability we may consider that such 
substances as bromide of potassium, or the normal products of 
tissue-waste, such as lactic acid, simply diminish the functional 
activity of the nerve-cells without disturbing the nervous patha 
by which they communicate with one another, so that we have 
merely a general and even diminution of the mental faculties, as 
in natural sleep. Such substances as alcohol, on the other hand, 
may be supposed not only to diminish the functional activity of 
the cells, but also to disturb the rate at which tl^e impulses pass 
from one cell to another, or to alter the direction in which these 
impulses are sent, so that instead of the mentai activity being 
lessened in degree but natural in kind, as after the ^ministration 
of bromide of potassium, we have a disturbance of t^e functions 
resembling that which we find in delirium or madness. 


.Hypnotics or Soporifics. 


These are remedied which induce sleep. Although many of 
them are also narcotic, we may distinguish between hypnotics 
and narcotics. Pure hypn'cJ^ic® substances which in the doses 
necessary to produce sleep (fp not disturb the normal relationship 
of the mental faculties to the external 

In sleep the cerebro-spinal system, witlT 
medulla oblongata, is to a great extent functionally'^(g.^^^^®» 
even the respiratory centre and the vaso-motor centre m 
medoJJa, undergo a ^inution in their functional activity, so 
that the respiration becomes slower, the vessels of the siiface 
dilate, and the arterial tension falls. 

Certain parts of the nervous system may still remain fune- 
WUy active, so that, for example, when the nose ^11^ 
with a hair, reflex movements of the face or hand may occur 
without ^akei^g the sleeper; and certain parts of the brain 
may alro be active so that dreams occur, which may be afterwards 
remembered as distinctly as real occurrences, or may produce at 
the time vimons movements of the body. ^ proauce at 

in^vidual parts may be active, the whole cerehro- 
piaal s]f«tem is not active together, and thus any co-ordina 
which may occur between dtber rensatSw ^SiTt 

incoWent, and the motions do not 
me wnole body, as is seen m sleepmg dogs, where the leon 
. moremenl ronmag, but th. iii .1 SttouS^ to Su ™ 
ruudioMt i««tiTit7 of the .bole orTSe grSteJ 
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part of the cerebro-spinal system is associated with a condition of 
anaemia, and probably depends to a certain extent upon it. At 
the same time it is probable that sleep depends also on functional 
inactivity of the cerebral cells due to accumulation of the products 
•of tissue-waste in or around them. 

The arteries of the brain during sleep are contracted, the brain 
is anasmic, and its bulk is small. On awakening, the arteries 
become dilated, the circulation becomes rapid, and the brain 
increases in bulk. Where parts of the brain are active, as in 
dreaming, increased circulation occurs, but probably this is local 
and not general. 

In considering the circulation of the brain, however, a 
marked distinction must be drawn between the condition of the 
arteries and veins. So long as the blood is in the arteries it is 
available for the nutrition of the nervous structures ; but once it 
is in the veins it is no longer available, and its accumulation 
there will tend to impair nutrition, both by the pressure it exerts 
on the nervous structures, and by its interference with the supply 
of arterial blood. 

In normal sleep the arteries and veins are both contracted, 
and the brain appears anaemic. In the very act of waking the 
brain may slightly contract, and this has been thought by Mosso, 
to whom we owe the observation, to show that sleep does not dei>end 
upon an®mia of the brain ; but this contraction may be due to 
the removal of venous blood, preparatory to further arterial supply. 

Observations on the brain by trephining appear to show that 
-during ordinary sleep, whether it has come on naturally, or has 
been induced by narcotics, such as a small dose of opium, the 
brain is anaemic. During functional activity, either of the whole 
or of its parts, there is arterial dilatation, with a free supply of 
blood. During coma the veius become dilated and the brain con- 
gested.* This congestion, however, is utterly different from the 
arterial congestion of functional activity, for in coma the blood, 
though abundant in quantity, is stagnating in the veins, and 
useless for the tissues. 

In order to produce sleep, then, two things are necessary — 

1st. To lessen the circulation in the brain as much as possible 
by diverting blood from it or quieting cardiac action. 

2nd. To lessen the functional activity of the organ. 

Blood may be diverted from the brain by dilating the vessels 
elsewhere. In weak conditions of the body, with feeble vascular 
tone, this may occur simply from position, and such persons 
become drowsy when standing or walking about, or when sitting. 
As soon as they lie down, however, the cerebral vessels having 
little or no tone, the blood floods the brain, and they are unable 
to sleep. In such persons, sleep may be sometimes obtained by 

' Hammond, On WahefuUm$t 16S6, p. 
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raising the head with high pillows. In such cases, also, vascular 
tonics, such as digitalis, by increasing the contractile power of 
the arteries leading to the brain, may enable them to resist the 
increased pressure in the recumi:^nt position, and thus prevent 
the brain being flooded with blood and allow sleep to be obtained. 



Fiq. 73 . — Tmcings from tiie brain of a dog after trephiumf?, showing the in&aence of position on 
Uie cerebral eircolaUon. In the upper tracing the rertical line ahows when the bead of the 
dog waa towered, and in the lower tracing when the head was raised. (Salathi^. 

The largest vascular area into which the blood may be drawn 
away from the brain is that of the intestinal canal. When the 
vessels in the intestine are contracted, it is almost impossible to 
obtain sleep. Consequently both man and animals, when ex- 
posed to cold, which acting through the thin abdominal walls 
would cause contraction of the intestinal vessels and drive th(i 
blood to the brain, instinctively keep the intestines warm by 
curling themselves up before going to sleep, and thus covering 
the abdomen with the thick muscles of the thighs. 

Warmth to the abdomen by means of a large poultice out- 
side will also tend to produce sleep ; or, in place of a poultice, a 
wet compress, consisting of linen or flannel wTung out of cold 
water, and covered with oil-silk, and with two thicknesses of dry 
flannel placed above it, tends greatly to induce sleep and is most 
useful for this purix)se, especially in children. 

Warmth to the interior of the stomach has a somewhat 
similar action, but it differs from warmth to the exterior in 
this, that it may, to a certain extent, stimulate the heart as 
well as dilate the abdominal vessels. Stimulation of the heart 
is of course objectionable, as it tends to maintain the activity 
of the brain. 

On this account the food or drink should be tolerably warm, 
but not very hot. Warm milk, either alone, or with bread 
Bcmked in it, warm gruel, thin corn-flour, or ground rice, sago, 
or tapioca, warm beef-tea or soup, or a glass of hot wine and 
water or spirits and water at bed-time, may all act as soporifics 
by withdrawing the blood from the brain to the stomach. In the 
sk^plessncss of fever a wet pack, by restraining the movements 
and by diverting blood from the brain to the l^y generally, is 
often an efficient soporific. 


7V«NK»«Kr, 1S76, p, 897. 
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Cold feet also tend to keep up the tension in the vessels 
and prevent sleep, and therefore they ought to be warmed either 
by the use of an india-rubber bag filled with hot water, and 
covered with flannel, or by rubbing them briskly in cold water 
and drying them thoroughly before going to bed, or by both 
means combined. 

Cardiac excitement may be lessened by sedatives, one of 
the most useful of which is cold. After hours of weary tossing 
sleep may sometimes be induced by walking about in a night- 
dress until cool, or by sponging the surface either with cold or 
hot water. 

The chief hypnotics or soporifics are — 


Opium. 

Morphine. 

Chloral-hydrate. 
Butyl-chloral-hydrate (croton- 
chloral). 

Hyoscyamus. 

Cannabis. 

Paraldehyde. 

Urethane. 


Hypnone. 

Bromide of potassium. 
Bromide of sodium. 
Bromide of calcium. 
Bromide of zinc. 
Monobromo-camphor. 
Hop. 

Lettuce. 

Lactic acid. 


The most ]i)owerful h}rpnotics that we ix)S8ess aie undoubtedly 
opium and morphine, and they seem to act by depressing the 
functional activity of the brain itself, although along with this 
de[>ression an anemic condition of the organ sets in. Besides 
their action in producing sleep, even in health opium and mor- 
phine liave the iX)wer of lessening pain and thus removing the 
effect which painful stimuli have in maintaining a wakeful con- 
dition. Bromide of jx)ta88ium and bromide of ammonium in 
hirge doses have also a h^^'^motic action, and even in smaller 
doses, when they would not of themselves produce sleep, they 
ap[)ear to lessen cerebral excitement, and allow sleep to come on 
when other conditions are favourable. Chloral probably causes 
sleep both by acting on the brain itself and by causing dilatation 
of the vessels generally. It is therefore a useful h\T)notic in 
])er8ons suffering from Bright's disease, in which there is high 
tension of the vessels and consequently a tendency to sleeplessness. 

A combination of hypnotics sometimes answers much better 
than any one singly. Thus morphine or opium alone some- 
times simply cause excitement ; but when chloral is given, either 
along with, or after them, the excitement is quiet^ and sleep 
occurs. 

A combination also of small quantities, such as five or ten 
minims, of solution of opium or morphine with five grains of 
chloral and ten to thirty of bromide of potassium, is sometimes 
more useful than any one of the three used alone. 

Indian hemp also is sometimes used to procure sleep, and 
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lettuce and lactucarium are also said to have a hypnotic action. 
.Lettuce certainly does seem to have such an action, but how 
much of it depends upon the juice and how much upon the 
mechanical effect of the indigestible fibres of the lettuce upon 
the stomach in drawing blood to it, it would be hard to say. 
Hops are said to be hypnotic, and their combination with lettuce 
in the form of a supper consisting chiefly of beer and salad has 
sometimes a very marked soporific action. 

Narcotics. 

Narcotics are substances which lessen our relationships with 
the external world. They are closely related, as I have already 
stated, to stimulants ; and alcohol in the various stages of its 
action affords us a good example of both stimulant and narcotic 
action. Alcohol at first excites the cerebral circulation and then 
begins to paralyse various parts of the brain in the inverse order 
of their development. 

But this order differs in different individuals ; for in watching 
the growth of children we find that the order of development of 
the nerve-centres in them is not always the same : some talking 
before they can walk, and others walking before they can talk. 
In all, however, the powers of judgment and self-restraint are 
among the last to be completely developed, 

Wiule the circulation of the brain is still active, the restrain- 
ing or depressing effect of present external circumstances, and 
the restraining effect of training, during previous life, which are 
stored up as it were in the inhibitory centres, are lessened. The 
fancy is thus allowed free play and a condition of joyousness and 
volubility like that of a child occurs. The imagination and 
memory fail next in some, while the emotions become prominent, 
and to this follows paralysis or paresis of the power of co-ordina- 
tion. In others the power of co-ordination is impaired before 
the mental faculties are much affected, the speech becomes thick 
and the walking becomes staggering and uncertain. At this 
stage reflex action still persists, but afterwards it is diminished, 
then abolished, and finally paralysis of the respiratory centre 
occurs. The effect of other drugs, such as ether and chloroform, 
is much the same as that of alcohol. 

In the case of opium and Indian hemp, however, there is but 
little excitement of the circulation, and their effects appear to be 
due more to alterations in the relative functions of the different 
l>arts of the brain. 

Belladonna, hyoscyamus, stramonium, and their allies, have 
a curious effect. They produce delirium of an active character, 
the patient having a eonstfmt desire to speak, move about, or be 
doing something, while at the same time he feels great languor. 
It is probable ihsA this effect is due to the combined stimulant 
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-action of these drugs on the nerve-centres in the brain and 
Bpinal cord and their paralysing action on the peripheral ends of. 
motor nerves. 


Anodynes or Analgesics. 

Anod3rnes are remedies which relieve pain by lessening the 
excitability of nerves or of nerve-centres. They are divided into 
local or general : — 

Local Anodykes. General Anodynes. 

Cold- 

Cold water. 

Ice-bags. 

Warmth — 

Poultices. 

Fomentations. 

Aconite. 

Acupuncture. 

Atropine. 

Bell^onna. 

Blood-letting — 

Leeches. 

Cupping. 

Carbolic acid. 

Carbonic acid. 

Cocaine. 

Conium. 

Creasote. 

Gelsemium. 

Hydrocyanic acid. 

Morphine. 

Opium. 

Veratrine. 

Action. — The sensation of pain is due to a change in some 
pEurt of the cerebrum, and is usually excited by injury to some 
part of the body. 

According to Ferrier the hippocampal region is the seat of 
sensation. Pain may be of central origin ; for if these convo- 
lutions should from any cause undergo changes similar to what 
usually take place in them on the application of a painful 
stimulus to a nerve, pain will be felt, even although no injury 
whatever has been done to the boily. Something of this sort 
appears to occur in certain cases of hysteria. 

Conversely, if the changes which ordinarily occur in these 
convolutions on severe irritation of a sensory nerve ore prevented 
from taking place, pain will not be felt, however great the 
stimulus to the nerve may be. 

The sensory nerves of the head pass directly to the brain, but 


Ansesthetics in small doses. 
Atropine. 

Belladonna. 

Butyl-chloral. 

Chloral. 

Conium. 

Coniine. 

Gelsemium. 

Hyoscyamus. 

Hyoscyamine. 

Lupulus. 

Lupulin. 

Morphine. 

Opium. 

Stramonium. 
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all other sensory nerves have to pass for a greater or less distance 
along the spinal cord before they reach the brain. 

The transmission of painful impressions along the spinal cord 
occurs in the grey matter, and the effect of anaesthetics in pre- 
venting the transmission of painful impressions while tactile 
stimuli are still conducted has been already discussed. 

Pain may be occasioned by irritation applied to nerves any- 
where between the brain and the periphery ; and whatever its 
point of application may be, it is usually referred to the 
peripheral ^tribution of the nerve. Sometimes irritation 
of a nerve, instead of being referred by the brain to the proper 
spot, is referred to a branch of the same nerve going to a 
different point. 

Pain may be caused by violent stimulation of the peripheral 
distribution of a nerve, of its trmik, of the spinal cord through 
which the fibres pass to the brain, or of the encephalic centres 
themselves. 

Pain may be relieved by («) remo\ing the source of irritation, 
(6) by preventing the irritation from affecting the cerebrum. 
Thus, if necrosis of the jaw should give rise to intense pain, the 
pain will at once cease on dividing the sensory nerve by wliich 
the impulses are transmitted to the brain. It may be relieved, 
also, while the source of irritation still remains, by lessening the 
excitability of the peripheral terminations of the sensory nerves 
which receive the painful impression ; or of the nerve-trunks ; or 
of the spinal cord along which the impression travels ; or of the 
cerebral centres in which it is perceived. 

Opium probably acts on them all, diminishing the excitability 
of the cerebral centre, of the spinal cord, and of the sensory 
nerves ; and bromide of potassium is also supposed to affect all 
these structures, though to a much less degree than opium. 

Chloral, butyl-chloral, lupulin, gelsemium, and cannabis 
indica probably act on the cerebral centres. 

Belladonna and atropine lessen the excitability of the senjek 
nerves, and probably this is effected also by hyoscyamus, s^ig 
monium, aconite, aconitine, and veratrine. 

Uses. — It is evident that if the nerve-centre by which pain is 
perceived is deadened, the pain will cease wherever its seat may 
be ; and therefore opium and morphine are used to relieve pain 
whatever may be its cause. Cannabis indica and bromide of 
potassium, having likewise a central action, may also be em- 
ployed, but they are very much less efficient than opium. 
Chloral and batyl-chloral have an anffisthetic action when given 
in ve^ large doses, but in moderate doses their power to relieve 
pain is not so marked as their hypnotic action. Butyl-chloral, 
however, seems to have a special sedative action on the fifth 
nerve, and so has gelsemium : consequently both of them are 
nsed in the treatment of facial neuralgia. 
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As cocaine, belladonna, aconite, and veratrine have a local 
action on the peripheral ends of the sensory nerves, they are 
usually applied directly to the painful part in the form of lotion, 
ointment, liniment, or plaster. Local injections of cocaine, mor* 
phine, atropine, or ether, in the neighbourhood of the painful 
part, are often of the greatest service. 

Adjuncts to Anodynes. — As pain depends on the condition 
of the cerebral centre by which it is perceived, as well as on 
irritation of sensory nerves, it is obvious that it may vary with 
the condition of these centres, although the irritation remains. 
Thus a decayed tooth does not always cause toothache, and when 
the toothache comes on, it may frequently be removed by means 
of a brisk purgative, even although the tooth be not extracted. 
It is possible that the purgative may act partly by lessening con- 
gestion around the tooth, but partly also by altering the condition 
of the cerebral centres. When the attention is fixed upon other 
things, also, the pain may be to a great extent, or even com- 
pletely, abolished, as in mesmerism or hjrpnotism. The sensory 
stimuli, also, which would usually produce pain may be diverted 
voluntarily or involuntarily into motor channels. Thus, during 
the heat of action, the pain of a wound is not felt ; and the pain 
felt during the extraction of a tooth is lessened by the employ- 
ment of violent muscular effort, as in grasping the arms of the 
dentist’s chair. Other most ix>werful adjuncts are electricity 
applied along the course of the nerves, and counter-irritation, 
especially by means of the actual cautery to the painful part, 
and, when other means fail, stretching the nerve may succeed. 

Cold also, applied to the surface over a painful part, will 
relieve pain, and so may dry heat, applied by a sand-bag or hot 
cloth, or moist heat in the form of a poultice ; for the mode of 
action of these tnde * Action of Irritants.’ 

Pain has been ascribed by Mortimer Granville to vibrations 
of nerves or of the sheaths ; and, in order to lessen it, he pro- 
poses to produce vibrations of a different nature : this he does by 
percussing over the painful nerve with a small hammer, worked 
either by clockwork or electricity. For a dull heavy pain he 
uses quick and short vibrations of the hammer, and for a sharp 
lancinating pain he uses large and slow vibrations. 

Anesthetics. 

Anssethetics are remedies which destroy sensation. 

It has already been mentioned that both sensation and pain 
require for their perception a certain condition of the cerebral 
centres and of the sensory nerves and spinal cord, by which 
impressions ore conveyed to these centres. 

The difference between ancesthetios and anodynes is to a great 
extent one of degree. Anodynes affect more particularly the 
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cerebral centres by which pain is perceived, or the conducting 
paths by which painful impressions are transmitted, and thus 
in moderate doses lessen pain without destroying reflex action. 
They only affect the ordinary centres for reflex action when the 
dose is considerably increased. AneBsthetics, on the other hand, 
affect the cerebral and spinal centres more equally, and so abolish 
pain, ordinary sensation, and reflex excitability more nearly at 
the same time, though their abolition is by no means completely 
simultaneous. 

According to Eulenberg, in chloroform-narcosis the patellar 
reflex is abolished first, then reflex from the skin, then from the 
conjunctiva, and lastly from the nose. As the anaesthesia passes 
off they return in the inverse order, patellar reflex being the last 
to reappear. A stage of excitement generally precedes the dis- 
appearance of patellar reflex, both in man and animus. 

Narcosis by ether differs from that of chloroform in the much 
greater increase of patellar and other tendon reflexes, both in 
extent and duration. 

Chloral hydrate and potassium bromide have an action like 
chloroform, but much weaker. Like chloroform, they paralyse the 
patellar reflex before the corneal reflex, but butyl-chloral (croton- 
chloral) paralyses the comeal reflex before the patellar. 

In ordinary sleep, reflexes disappear in the same order as in 
chloroform narcosis, but in mesmeric sleep the reflexes are in- 
creased as in narcosis from ether. In hysterical conditions 
diminution of the cerebral reflexes from the nose and cornea 
with persistence of the patellar reflex has been observed. 

The reflex power of the vaso-motor centre is very quickly 
paralysed by chloroform, so that irritation of a sensory nene 
will no longer raise the blood-pressure. Its reflex power is much 
less affected by ether.* 

Anaesthetics may be divided into local and general. The 
local are those which abolish the sensibility of tlie peripheral 
nerves of a particular area. The general are those which act 
on the central nervous system in the way already described, and 
abolish sensation throughout the whole body. 

The chief local anaesthetics are cold, cocaine, carbolic acid, 
iodoform. 

For the purpose of producing local anesthesia, cold is generally 
applied by means of ether spray, until the part is all but froxen 
and is insensible, when sli^t operations may be made without 
the patient feeling any p^. The ether may perhaps have itself 
a certain amount of physiological effect in diminisbiiig sensibility 
when applied in this manner. Carbolic acid painted over the sur- 
face also causes it to become white and to lose its sensibility, and 
may thus be used to lessen the pain of ojaining an abscess* 


* H. P. Bowditch and 0. 8. Minot, Afad. and Surg, May 21, 1874. 
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General anesthetics are — 

Nitrous oxide. 

Ether. 

Chloroform. 

Bromoform. 

Tetrachloride of carbon. 


Trichlorhydrin. 
Bi-chloride of methylene. 
Paraldehyde. 

Bi-chloride of ethidene. 
Bromide of ethyl. 


With the exception of nitrous oxide they all belong to the 
class of alcohols and ethers, and the substitution-compounda 
having an anaesthetic action are probably almost indefinite in 
number. Even alcohol itself produces general anaesthesia when 
volatilised and inhaled. 

General Anaesthetics may destroy the sensibility of the 
nerve-centres indirectly or directly. Anaesthesia is induced in- 
directly by stopping the circulation in the brain and thus arrest- 
ing the process of oxidation and tissue-change in the nerve-cells 
which are necessary for their functional activity. 

This result may be produced by draining the blood from the 
head into other parts of the body. Thus in some of the hospitals 
at Paoris, before anaesthetics were introduced, a plan was some- 
times employed of rendering a patient insensible before an opera- 
tion, by laying him flat on the ground, and then lifting him 
very suddenly to a standing posture by the united efforts of six 
or eight men (c/. pp. 193, 198). 

Local arrest of the circulation to the brain by ligatures or by 
compression of the arteries has a similar effect. Waller has 
recommended diminution of the cerebral circulation, by the 
combined effects of simultaneous pressure on the carotid arteries 
and vagus nerves, as an easy means of producing ansBstbesia for 
short operations. 

Slight ansBsthesia, usually accompanied by some giddiness, 
may be produced by taking a number of deep breaths in rapid 
succession. This may be used in order to lessen the irritability 
of the pharynx in laryngoscopic examinations, and to lessen the 
pain of opening boils or abscesses. The anaasthesia thus pro- 
duced may perhaps depend on anaemia of the brain, although 
this is not certain. 

Anaesthesia may also be produced by diminishing the internal 
respiration of the nerve-cells through a gradually increasing 
venous condition of the blood. Thus gradual suffocation by 
charcoal fumes or carbon monoxide causes complete insensibility, 
and the inhalation of nitrogen and of nitrous oxide has a similar 
action. 

AniesthesiA may be caused by the direct action of drugs on 
the nenre-cells themselves. CUoroform, ether, and other allied 
substances belonging to the alcohol series appear to act in this 
way* Althoa|^ their action is generally exerted through the 
blcM by which they are conveyed to the brain when inhal^, yet 
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they will also produce a similar action if locally applied to the 
nerve-centres. Thus Prevost* found that chloroform applied 
directly to the brain of a frog narcotises it when the aorta is tied. 
When the aorta is again unligatured, so that the client of blood 
can again wash the chloroform away, the narcosis disappears. 
Chloroform and ether when inhaled appear to act like jdcohol, 
producing iwalysis of the nerve-centres, commencing with the 
liighest and proceeding downwards. The rate of paralysis, though 
the same in order, is more rapid than that caused by alcohol. 

These antesthetics are, however, not nerve-poisons only ; they 
are protoplasmic poisons affecting simple organisms, such as 
amcebfB and leucocytes, and destroying also the irritability of 
muscular fibre. 

This action of anaesthetics and especially that of chloroform 
upon muscular fibre is one of considerable importance in reference 
to the occasional stoppage of the heart and consequent death 
during the administration of anaesthetics. 

The action of anaesthetics may \ye divided into four 
stages: — 

1st. The stimulant stage. 

2nd. The narcotic and anodyne stage. 

3rd. Anffsthetic stage. 

4th. Paralytic stage. 

Stimulant Stage.— Chloroform and ether, as already men- 
tioned, resemble alcohol in their action, and, like it, in small 
doses will produce a condition of stimulation and acceleration of 
the circulation passing gradually into one of narcosis, in which 
the action of the higher nervous centres is more or less abolished, 
while that of the lower centres still remains. 

• In small quantities chloroform and ether are sometimes taken, 
.either internally or by inhalation, for their stimulant effect. They 
are useful in lessening pain and spasm, as in neuralgia, and 
biliarj*, renal, or intestind colic, when given till the stimulant is 
just passing into the narcotic st^e. 

Narcotic Stage. — WTien pushed still further, sensibility 
becomes more impaired, reflex action still continues, and some- 
times, just as in drunkenness, there is a form of wild delirium 
and great excitement. This is much less marked in feeble or 
debilitated persons than in strong men. In the latter, the 
struggles which occur in this condition are sometimes exceed- 
ingly viplent, the patient raising himself forcibly from the couch, 
his muscles being in a state of violent contraction, the face livid, 
the veins turgid, and eyeballs protruding. Usually this condition 
quickly subsides and passes into the third stage — that of complete 
ans^thesia. 


FracHtumir July ISSX. 
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In order to lessen the pains of labour, anaesthesia is usually 
carried to the commencement of the second stage. 

Anaesthetic Stage. — The third stage differs from the second 
in the function of the spinal cord being abolished, as well as thos( 
of the brain ; ordinary reflex is consequently abolished, and th€ 
most common way of ascertaining whether this stage has set in 
or not is by drawing up the eyelid and touching the conjunctiva. 
If no reflex contraction of the eyelid occurs, the anaesthesia is 
complete. By careful and judicious administration of the anaes- 
thetic this condition may be kept up for a length of time even 
for hours, or days ; but if the inhalation be carried too far, the 
iuaaesthetic passes into the fourth stage. 

The third stage is the one employed for surgical operations. 

Paralytic Stage. — In the fourth the respiratory centre 
becomes paralysed, respiration ceases, and the beats of the heart 
become feebler and may cease altogether. 

Uses of Anaesthetics. 

Amesthetics are used not only to lessen pain but to relax 
muscular action and spasm. They are chiefly employed to lessen 
pain in surgical oiKTations, in labour, and in biliary and renal colic. 
They are used to lessen muscular action and spasm in tetanus, 
in ]K)isoning by strychnine, in hydrophobia, and in the reduction 
of dislocations, fractures, and hernia. They are also of assistance 
in diagnosis, by allowing careful examination to be made of parts 
which are too tender or painful to be examined without it, and 
by causing the phantom tumours due to spasmodic contraction 
of the muscles to disappe^. 

Dangers of Anaesthetics. — (1) One danger is that just men- 
tioned, of paralysis of the respiration from an overdose. This, 
however, is one of the least of the dangers, and if the enfeeble- 
ment of the respiration be observed in time, it is generally pos- 
sible to save the patient by stopping inhalation, and keeping up 
artificial respiration for a little while if necessary. 

(2) Another danger is from paralysis of the heart by a too 
concentrated chloroform vapour. This is indicated by a sudden 
stoppage of the heart, paleness of the face, and dilatation of the 
pupil while the respiration may continue. 

If this accident should occur, the body of the patient should 
1 h 3 inclined so that the head should l>e lower than the feet, and 
artificial respiration should be kept up briskly but regularly, the 
expiratory movements l)eing made by pressure on the thorax and 
esiKKjially over the cardiac region, so that the mechanical pressure 
should stimulate the heart, if possible, to renewed action. The 
vapour of nitrite of amyl may also be administered by holding a 
piece of blotting-paper or cloth on which a few drops have b^n 
sprinkled before the nose, while artificial respiration is kept up. 
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The inspiraic^]^ movements may be made by c rawing the arms- 
backwards over the head, as in Sylvester’s plan. 

(8) A third danger arises from stoppage of the heart by a 
combination of chloroform-narcosis and shock. This is one of 
the most dangerous conditions. It may occur even during full 
chloroform-narcosis in animals from operations on the stomach ; 
but it is much more common in men from imperfect anaesthesia. 

* In very many cases of so-called death from chloroform during 
operations, we find it noted as a matter of surprise that death 
should have occurred as the quantity of chloroform given was so 
small. The reason that death occurred probably was because 
the quantity of chloroform given was so small. Had the patient 
been completely ansBsthetised, the risk would have been very much 
less. The reason why imperfect amesthesia is so dangerous is, 
that chloroform does not paralyse all the reflexes at the same 
time. A very large proportion of the deaths from chloroform 
occur daring the extraction of teeth, and we may take this 
operation as a typical one in regard to the mode of action, both 
of the sensory irritation and of the chloroform. When a tooth is 
extracted in a waking person, the irritation of the sensory nerve 
produced by the operation has two effects : — Ist, it may, acting 
reflexly through the vagus, cause stoppage of the heart and a 
consequent tendency to sjmcope. 2nd, it causes reflex contrac* 
tion of the arterioles, which tends to raise the blood-pressure and 
counteract any tendency to sjmcope which the action of the 
vagus might have produced. 

In complete anesthesia ail these reflexes are paralysed, and 
thus irritation of the sensory nerves by the extraction of the 
teeth has no effect either upon the vagus or upon the arterioles. 
In imperfect anaesthesia, however, the reflex centre for the arte- 
rioles may be paralysed {lide p. 204), while the vagus centre is 
still unaffected. The irritation caused by the extraction of the 
tooth may then cause stoppage of the heart, and there being 
nothing to counteract the tendency to faint, syncope occurs and 
may prove fatal. 

With nitrous oxide there is very much less danger, inasmuch 
as the nitrous oxide causes a venous condition of the blood, with 
consequent contraction of the arterioles and rise in the blood- 
pressure, so that any tendency to syncope through vagus-irrita- 
tion is efficiently counteracted. 

With ether, also, the danger is very much less, probably be- 
cause it has a more equal effect on the centres (vide p. 204). 

(4) Another danger is that of suffocation from blood passing 
into the trachea in operations about the mouth or nose, or from 
the ^ntents of the stomach being drawn into the lar^^ when 
vomiting has o(^arred during par^l anesthesia. In conseouence 
of this, it is better, instead of giving chloroform or ether during 
the whole of an operation on the mouth or nose, to give it 
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only at the commencement, and to administer along with it, or 
before it, a hypodermic injection of one-sixth to one«third of a 
grain of morphine. The chloroform anaesthesia thus passes into 
the morphine narcosis, and the operation can be finished without 
pain, and without danger. 

To prevent the occurrence of vomiting, it is advisable not to 
give solid food for some hours before an operation, though if 
necessary a little beef-tea or stimulant may be given half an hour 
or BO before the administration of the anaBsthetic. 

Mode of administering Anaesthetics. — In order to obtain 
the first stages of the action of anasthetics, as in cases of in- 
testinal, biliary, or renal colic, intense neuralgia, or in parturition, 
the best means of administration is one for the account of which 
1 am indebted to Mr. W. J. Image, of Bury St. Edmunds. It 
consists of a tumbler, at the bottom of which is placed a piece of 
blotting-paper or linen thoroughly wetted with chloroform or 
ether. The patient holds the tumbler to the nose with his, or 
her, own hand. On account of the form of the tumbler, sufficient 
air alw'ays gets in at the sides, and the patient cannot inhale the 
vaiHHir in too concentrated a condition. As soon as the anaes- 
thetic begins to take effect, the hand drops, and the inhalation 
ceases. As the effect again passes off, the patient resumes the 
inlialation. In employing anasthetics in this way, however, 
great care must be taken that the bottle containing the chloro- 
form is never entrusted to the patient, but is always kept on a 
table at some little distance from the UkI, and that the blotting- 
pajK’r or lint in the tumbler is supplied with fresh chloroform by 
an attendant. If the bottle itself entrusted to the patient, 
ah the aiuesthetic takes effect and proiluces stupidity, the stopper 
may fall out, the whole contents of the bottle may be sucked up 
by the pillow, bolster, Inal, or bedclothes, and the vapoiu* being 
inhaled, fatal suffcK-ation may ensiu*. 

Another method of jwlministering chloroform, which is very 
convenient when coraphde anaesthesia is required for a length of 
time, and when the supply of chloroform is limited, w’as devised 
l>y Sir James Simpson: it consists of either a cup-shaped in- 
haler, formed of a wire framework covered with flannel, or else 
simply of a single fold of a pocket-handk(‘rchief thrown over the 
face : the chloroform is (IropjK’d upon the flanm l or handkerchief 
just under the nostrils in single drops at a time. Another plan 
is to pour some chloroform on to a folded towel or pocket-hand- 
kerchief, and then place it over the patient’s face, taking care 
that it does not come so close over the nose as to interfere with a 
fr(*e admixture of air with the chloroform vaiK)ur. There is this 
tiifference totween ether and chloroform, that whereas it is highly 
inadvisable to give chloroform vaix)ur in a concentrated condi- 
tion, it is requisite to give the ether vaix)ur very strong, in order 
to produce on anresthetic effect. A combined administration of 
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nitrons oxide and ether is now used to a considerable extent: 
the nitrous oxide producing rapid anaesthesia, which is kept up 
by the ether. 


Anaesthesia in Animals. 

In the course of many investigations into the action of drugs 
on animals it is necessary to perform experiments which would 
be painful unless the animals were anaesthetised. The easiest 
way of doing this with ifrogs or small animals, such as mice, rats, 
or rabbits, is to put them under a bell-jar with an oi)enmg at the 
top. Into this opening a piece of cotton-wool or blotting-paper is 
put, and chloroform dropped on it. The vapour being heavier 
than air faUs to the bottom, and the animal soon becomes in- 
sensible. The best way of anaBsthetising cats, small dogs, or very 
large rabbits, is to put them into a wo^en box or tin pail, and 
stretch a towel tightly over the top. An assistant then pours 
some chloroform on the towel and anaesthesia is quickly pro- 
duced. Rats are most readily anaesthetised by completely cover- 
ing the cage, in which they are, with a towel, and (topping 
chloroform upon it. 

Rabbits may be very quickly anaesthetised by the plan em- 
ployed by Pasteur. It consists in putting a piece of cloth or 
blotting-paper soaked in chloroform round the animal’s nose so 
as to exclude air. At once the rabbit ceases to breathe, and re- 
mains without breathing for about a minute. It then begins 
to struggle, and if the anaesthetic be kept closely applied the 
respiratory movements shortly be(X)me steady and regular and 
the animal completely insensible. 

For very large or savage dogs an old packing-case without a 
lid may be simply placed over the animal and held firmly down, 
or one of the sides may be furnished with hinges so as to convert 
the case into a sort of kennel. After the dog is safely houst^d 
large pieces of blotting-paper or of cloth on which chloroform is 
poured a]*e pushed through cracks in the top of the case or holes 
specially m^e for the purpose. The outer ends of the blotting- 
paper or cloth remaining outside, fresh quantities of chloroform 
can be introduced as required until complete anasstbesia is pro- 
duced. Anaesthesia may be maintained for almost any length of 
time that is required, by putting a piece of cloth loosely round 
the animal’s nose and dropping chloroform uiwi it. This re- 
quires careful attention, however, in order to prevent danger from 
an overdose on the one hand, or partial recovery on the other. 
1 find the most convenient way of maintaining the aniBstfaesia 
induced by chloroform in the way already mentioned is to put a 
cannula iu the trachea and connect it with a flask containing ether, 
so ii^t the inspired air passes over the surface of the ether, and 
carries a quantity of the vapour with it into the lungs of ^e 
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animal. By means of a peculiar stopcock, the construction of 
which is indicated in the diagram (Fig. 73), pure air or air 
loaded with ether vapour or a mixture of both may be given. 

The advantages of employing this method and of using ether 
rather than chloroform are that complete anaesthesia may be kept 



Pro. Ti.- T)l\pmin of a stopcock by which «lr or Yaponr, or two kinds of gas, may be glren 
aloae, or mixed together in any proportion. 

up for hours together with little or no attention on the part of 
the operator, and without the respiration or blood-pressure being 
seriously aflfected by the anaesthetic. 

Another plan of maintaining anaesthesia for a length of time 
is to inject some laudanum or liquid extract of opium into a vein 
after anfesthesia has \yeen induced by chloroform. Before the 
effect of the chloroform has passed off, such complete narcosis is 
produced by the opium that no procedure, however painful it 
might otherwise* be, will produce the slightest evidence of sensa- 
tion. When the effect of the anaesthetic or of the opium would 
interfere with the inv(‘Stigation of the action of a drug on the 
circulation or reflex action, the animal may be anfesthetised by 
chloroform, and tlie crura cerebri divided. The channels by 
which painful impressions are conveyed to the brain l>eing thus 
destroyed no pain can be felt, although the reflex action of the cord 
again returns after the effects of the chloroform have passed off. 

History of the Discovery of Anaesthesia. 

This is a subject of considerable interest, and has given rise 
to much discussion. The starting-point of the discovery seems 
to have been Sir Humphry Davy’s observations on the pro- 
jK*rtie8 of nitrous oxide, regarding which he said, ‘as nitrous 
oxide in its cxkmsive oi>eration seems capable of de8tro)ring 
physical imin, it may probably be used with advantage during 
surgical oiH^rations.’ The projyerty of this gas and also of ether 
va{>our to produce excitement when inhaled, caused these sub- 
stances to be used in sport, and during their action bruises 
were frequently rec^eived, but not felt. This circumstance excited 
the attention of Dr. Cmwford Long, of Athens, Georgia, and, 
in 1842, he anaesthetised a patient with other in order to re- 
move a tumour. He was encouraged to do this by the fact that 
Dr. Wilhite, in a frolic, had rendered a negro ^ completely 
insensible without any bad results. Mr. Horace Wells, without 
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knowing what Dr. Long had done, used nitrous oxide as an 
anaesthetic in 1844. His pupil, Mr. Morton, wishing to use it 
also, asked him how to make it, and was referred to a scientific 
chemist. Dr. Jackson. Jackson advised Morton to use sulphuric 
ether, as it had similar properties to nitrous oxide and was easier 
to get. Acting on this suggestion Morton used ether in dentistry, 
and induced Drs. Warren, Haywood, and Bigelow to perform 
important surgical operations on patients whom he anaesthetised 
by it. From this time onwards ana^stliesia has been regularly 
used in medical operations. Shortly afterwards, Sir J. Y, Simp- 
son discovered the use of chloroform as an ansesthetic, and it has 
been chiefly employed in Great Britain, but in America ether has 
always retained its original place. 

Antispasmodics. 

These are remedies which prevent or relieve spasm. 

Spasm is contraction of voluntary or involuntiiry muscles, 
in a way that is unnecessary or injurious to the organism 
generally. The spasmodic contraction of muscles may sometimes 
be excessive in degree, as in the calves of the legs in cramp, or 
in the fibres of the intestinal walls in colic. Sometimes it is not 
excessive in degree, but are merely out of place, as, for examj^le, 
in the slight twitchings of the face or fingers which occur in mild 
cases of chorea. 

Spasm may affect single muscles, or it may affect groups of 
muscles and the nerve-centres hy which they are set in action ; 
these centres may sometimes f)e very limited in extent, hut some- 
times a great numlx.*r, or indeed most of the motor centres in 
the body, may be involved, as in the convulsions of hysU ria. 
Spasm is, indeed, a kind of iusuhordination in W’hich the 
individual mu-scles or nerve-centres act for themselves without 
reference to those higher centres which ought to co-ordinate the ir 
action for the general good of the organism. It may be due, there- 
fore, either to excess of action in the muscles or local centres, or 
diminished power of the higher co-ordinating centres. As a rule 
it is due to diminished action of the co-ordinating or inhibitory 
centres, rather than to excess of action in the motor centres ; it is, 
therefore, a disease rather of debility and deficient co-ordination 
than of excessive strength. 

Cramps in the muscles may come on from their exhaustion by 
excessive exertion, the waste products of their functional activity 
apjK^aring to act as local irritants. This is relieved by the removal 
of these waste products ; as, for example, by Bhatni>oomg. In the 
intestine, cramp may be due to the presence of a local irritant, 
which ought in the normal condition to produce incrc^ased 
peristalsis, and thus ensure the speedy removal of the offending 
substance. From some abnormal condition the muscular fibres 
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around the irritant contract excessively, and do not pass on the 
stimulus to those adjoining. From this want of co-ordination 
painful and useless spasm occurs. In order to remove it we apply 
warmth to the abdomen so as to increase the functional activity, 
both of the muscular fibres and of the ganglia of the intestine 
(pp. 138, 140). Peristalsis then occurring instead of cramp, the 
pain disappears, and the offending body is passed onwards and 
removed. Or we give internally aromatic oils, which will have a 
tendency to increase the regular peristalsis ; or yet again, we 
may give opium for the purpose of lessening the sensibility of 
the irritated part, or the nerves connected with it, and thus again 
bringing it into relationship with other parts of the body. 

General antispasmodics may act either 

(1) By increasing the power of the higher nervous centres 
to keep the lower ones and the muscles in proper subordina- 
tion, or — 

(2) By lessening the activity of ovcr-excited muscles or lower 
nervous centres. 

On this account we find stimulants and antispasmodics very 
much classed together. Those drugs which stimulate the 
circulation and increase the nutrition of the higher nerve-centres 
and the co-ordinating power, tend to prevent spasm. Thus, 
small quantities of alcohol and ether, by acting in this way, tend 
to prevent general 8i)a8m, as in hysteria, nervous agitation, or 
trembling, or nmiove local spasm, as in colic. 

Camphor, which is frequently used as an antispasmodic, has 
a stimulant action on the brain, spinal cord, circulation, and 
respiration. It is probable that such antispasmodic powers as 
it jwssesses are due to its exciting the higher centres, and in- 
creasing their inhibitory i>owers over the lower (p. 214). Bromo- 
camphor has a somewhat similar action. 

Valerian, asafeetida, musk, castor, and other aromatic sub- 
stances, have an antispasmodic action which we do not under- 
stand. It is possible that they affect some part of the brain 
particularly, so as to increase its regulating power, in much the 
same way as camphor. 

Other antispasmodics, such as bromide of potassium, lessen 
the irritability of motor centres. Borneol and menthol have a 
depressing and finally paralysing effect upon motor, sensory, and 
rellex centres in the brain and spinal cord. In this respect they 
differ greatly from ordinary camphor, which has an exciting 
action upon these structures, though they may perhaps be still 
more useful as antispasmodics. 

Other antispasmodics, instead of lessening the irritability of 
nerve-centres, may pai^yse the structures through which the 
nerves act. Thus, nitrite of amyl appears to arrest the spasm of 
the vessels in angina pectoris, by causing paralysis of the vessels 
themselves or of the peripheral ends of the vaso-motor nerves. 
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Adjuvants. — As spasm is usually an indication of deficient 
nervous power, tonics, as quinine, iron, cod-liver oil, arsenic, 
sulphur, cold baths, and moderate exercise, are useful as adju- 
vants. 

It has already been mentioned, that a healthy condition of 
the various parts of the body depends on proper nutrition and 
proper removal of waste. Therefore, when there is a tendency 
to spasm, the diet should be plain, but nutritious. Those condi- 
tions which tend to cause excessive ivaste should be avoided, such 
as exciting emotions, excessive bodily or mental work, a close 
atmosphere, and late hours. Attention must be paid also to the 
j)roper removal of all waste, by the use of purgatives, eholagogues, 
or diuretics if necessary. 

Great irritability of the nervous system is usually observed 
in gouty subjects before an attack of gout comes on. It is uncer- 
tain to what this iiritability is due, but it may not improbably be 
caused by the retention within the body of the products of tissue- 
waste. Some years ago there was considerabk^ discussion regard- 
ing the active ingredient of bromide of potassium, some attribut- 
ing its antispasmodic action to the bromine, and others to tlie 
potassium. It occurred to me that i)ossibly its action might be 
partly due simply to its action as a salijie leading the patient 
to drink more water, and thus assisting the elimination of the 
products of tissue-waste. I accordingly tried 30-grain doses of 
chloride of sodium in cases of epilepsy. In some it did little or 
no good, but in a few it appeared to have nearly as powerful an 
action as bromide of potassium. 

Uses. — Antispasmodics are used in convulsive diseases. 

The antispasmodics used in hysteria may be divided into 
substances which exert on the higher nerve-centres a sedative, 
tonic, or stimulant action, thus ; 


L Sedatives 
n. Tonics 
IIL Stiinnlan ts, 

which have a power- \ 
fol odour, and pro- 1 
bably act on thef 
higher centres 
through the olfac-T 
tory organs, either! 
by direct applica-| 
tion or daring their/ 
elkumation (p. 41). 


Alkaline bromides. 
Zinc 

Musk 

Castor 

Sujnbal 

Valerian 

Asafcf tida 
Ammoniac urn 
Galbanum 


. ^ Derived from the genital organs of 
animals. 

; Similar in the nature of their odour 
to the above, though deriviid from 
( plants. 

’ Containing sulphur oils. 


In epilepsy, lai^gismas stridulus, and infantile convolsions, 
bromides of potassium, sodium, ammonium, and calcium, nitrite 
of 8<^>dium, salts of silver, zinc, and copiier. 

In chorea, arsenic, conium, the salts of copper and zinc. 

In spasmodic asthma, lobelia, stramonium. 

In spasm of the blood-vessels, nitrite of amyl and other 
itritos. 
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Action of Drugs on the Cerebellum. 

The chief function of the cerebellum appears to be the main- 
tenance of equilibrium. Symmetrical lesions on both sides of the 
organ or division of it down the centre from before backwards, 
cause very little disturbance of the equilibrium, but when a lesion 
is unsymmetrical the equilibrium is disordered. 

According to Ferrier, if the lesion affects the whole of a lateral 
lobe, there is a tendency for the animal to roll over towards the 
affected side. In an animal standing on all fours or lying on the 
ground, we regard the centre of the back as the point of move- 
ment, but in a man standing upright we usually take the face, and 
therefore what we should regard in an animal as rolling towards 
the affected side, would be equivalent in man to a rotation 
towards the sound side. If the lesion is limited to one part of 
the lateral lobe, it may not cause rotation, but only falling to- 
wards the oi)posite side. When the anterior part of the middle 
lolKi of the cerebellum is injured, the animal tends to fall forward, 
and in walking usually stumbles, or falls on its face. When the 
j>OHterior part of the middle lobe of the cerebellum is injured, the 
head is drawn backwards and there is a continual tendency to 
fall backwards when moving.' 

Injuries of the cerebellum are frequently associated with a 
certain amount of nystagmus, and in all probability the com- 
plete or partial inability to walk or stand which alcohol produces, 
is due to its action on the cerebellum. 

Different kinds of spirit appear to have a tendency to affect 
<lifferent parts of the cerebellum, for good wine or beer is said to 
make a man fall on his side, whisky, and esix*cially Irish whisky, 
on his face, and eidc^r or p(?rry on his back.^ These disturbances 
of the equilibrium corre8[)ond exactly with those caused by injury 
to the lateral lobes, and to the anterior and posterior part of thp 
middle lobe of the cerebellum respectively. Apomorphine m 
large doses appears also to have an action on the cerebellum or 
corpora quadrigemina, os the animal poisoned by it does not 
vomit, but moves round and round in a circle. 

The action of alcohol on frogs is peculiar and differs from, 
that of other narcotics, inasmuch as it appears to affect unequally 
the two sides of the nervous apparatus by which the equilibrium 
is maintained, so that in a certain stage of alcohol-poisoning 
they excite similar tnanlye movements to those which occur after 
division of the corpora quadrigemina on one side.* 


* Ferrier, Wimctiom of ths Brain^ p. 9i. 

» Hhorthooee, Buily’e Magann^ of Sporti^ 1880, vol. xxxv. p. 896. 

* Wilhelm Wundt : Uniermchungm wur Mechanik der Nerven und 

2wtii« Abtheilung, 1876. Stuttgart. 




216 


PHABMACOLOGY AND THERAPEUTICS, [sect. i. 


CHAPTEE IX. 

ACTION OF DRUGS ON THE ORGANS OF SPECIAL SENSE. 

Action of Drugrs on the Eye. 

Action on the Conjunctiva. — Before light can reach the 
retina, it has to pass through the cornea, which is covered by 
epithelium continuous with that of the conjunctiva. Alterations 
in either or both of these textures are therefore very imi>ortant 
in regard to the integrity of vision. The chief drugs employed in 
the local treatment of diseases of the cornea and conjunctiva are 
warmth, moist and dry, aiuesthetics, anodynes, antiphlogistics, 
antiseptics, and astringents. The chief astringents are |)er- 
chloride of mercury, oxide of mercury, and nitrate of silver. The 
chief antiseptics are perchloride of mercury, quinine, boric acid, 
and sulphocarbolate of sodium. The chief sedatives are hydro- 
cyanic acid, opium, belladonna, atropine, and cwaine. Tlu r^ 
are two astringents in common use which ought to be avoided, 
these are solutions of lead and of alum. Lead salts arc objection- 
able, because if there is any ulceration on the cornea they may 
form an insoluble albuminate and cause i)erraanent opacity. 
Salts of alum are said by Tweedy to jKirhaps still more objec- 
*tionable, be(*ause alum has the j>ower of dissolving the cement by 
which the fibrillae of the cornea are held together, and this is 
very apt to give rise to perforation of the cornea whenever the 
epithelium is removed by injury or inflammation. Tweedy also 
thinks that strong solutions of common salt, ten jier cent, or 
more, and solution of permanganate of jxitassium also dissolve 
the comeal cement and should therefore lx* avoided in inflamma- 
tion of the conjunctiva or of the cornea. He considers that sul- 
phate of Einc should be avoided, for the same reason, but it is 
largely used by others. The Ixst astringent is probably perchloride 
of mercury, ^jth to ^^th of a grain to an ounce of water, and 
coloured with cochineal. The next Ixst is an aqueous solution 
of boric acid, containing 3 to 8 grains of it with 8 to 10 grains of 
sulphocarbolate of sodium per ounce. 

The chief effects which drugs produce on the eye, besides 
those just described, are alterations in the size of the pupil, in 
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the power of accommodation, in the intra-ocular pressure, in the 
sensitiveness of the retina to impressions, and in the apparent 
colour of objects. 

Action of Drugs on the Lacrimal Secretion. — The great 
power of certain volatile oils, such as those of onion or mustard, 
to irritate the eyes and cause secretion of tears is well known. 
Tlie prolonged action of atropine diminishes the secretion. E se- 
rine abolishes the action of atropine, and quickly increases the 
secretion.* 

Projection of the Eyeball. — The non-striated muscular fibres 
which are contained in the orbital membrane and in both eyelids 
push the eyeball forward and draw the eyelids back when they 
contract. Like the dilator pupillae they are innervated by the 
sympathetic, and consequently some degree of protrusion of the 
eyeball is frequently produced by such substances as dilate the 
I)upil, and especially by cocaine. Excessive pain, or an asphyxial 
condition of the blood, has a powerful action in producing this 
effect, so that in men subjected to torture in the Middle Ages pro- 
trusion of the eyeballs was noticed; and both in animals and men 
dying from rapid asphyxia the eyeballs may seem as if starting 
from the head^ 

Action on the Pupil. — The iris is usually said to consist of 
two muscles, the sphincter, which has circular fibres and contracts 
the pupil, and the dilator, which has radial fibres and dilates the 
pupil. All observers are agreed regarding the sphincter muscle 
of the eyes, but some deny the existence of the dilator muscle. 
In the following description, however, I shall take the view which 
is usually accepted.^ 

The sphincUir receives its motor nervous supply from the 
third nerv^e, and the dilator from the cervical sympathetic. The 
nervous centre for the contraction of the pupil probably lies in 
the corpora quadrigemina ; the nerve-centre for the ddatation 
of the pupil lies in the medulla oblongata, but there seems to 
l>e another dilating centre, situated in the floor of the front part of 
the aqueduct of Sylvius.^ The contracting nerves are contained 
in the third nerve, and pass to the ciliary ganglion, and thence 
to the eye. Along with them motor fibres pass also to the ciliary 
muscle. This muscle when contracted lessens the tension of the 
suspensory ligament on the h^ns, allowing the latter to become 


* Archiv, vol. Isxxix. p. 25S. 

* At profMmi it is gonerslW sssuine<l thst mua^ular fibres, either volaatary or 
iiiTolttiiUry, oontrset only in the direction of their length. If we snppose that mej 
can oontra^ either in the direction of their length or their width, the movements 
of the iris might be more readilj explained. At present we assume the presence 
of a dilator mnscle, which is almost certainly absent in many animals, in order to 
explain phenomena whioh might be explained Just as readily by the snppoaiiion that 
the mnsonlar fibres whioh are present can contract in two dinMtioas (so# p. 1171. 

* Foster*s Phptiofo^, 4Ui ed. 
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more spherical, and thus accommodating the eye for near objects. 
Such accommodation and contraction of the pupil generally ac- 
company one another. The arrangement of the nerves of the eye 
is very diagrammatically shown in Fig. 74. A few of the dilating 
fibres are contained in the fifth nerve, but most of them pass 
down the spinal cord to the cilio-spinal region in the lower cervical 
and upper dorsal part of the cord, and thence through the second 
dorsal nerve in monkeys and probably in man, or through the 
inferior cervical and superior dorsal nerves in the rabbit, into 
the cervical sympathetic, in which they again ascend to the eye. 


CiJiar>' gangliou 

.... 

. -a 

Muscle for uc< ommofUtum . . . 

% 0 

Lens 

i ' ' / 


Sphincter iridi« 



Dilator pupil ia> 

Veanlsofeye ^ 


NiirJens of third nt»rT<». 

I( cutraJ ongiu of t>)u>i>athetic. 

|S\ m})Albelic ceutrv in medulla. 
S^mj^utbetio fibres. 


Fjg. 74.>-'DiagT»m to show the nerron* supply of the eye. nerres to ciliary mn«rlr rcpn- 
latiiig sccommo^tion ; b, nerres to the contracting fibres, and c, nerros to the dilating fibrv. of 
the rum-motor nerrea to the vessels of the eye. The ins is pnt apporentiy 

instead of in front of the lens for convenience Ln showing the passage of nerves to IL 


Along with the dilating fibres others pass to supply the orbital 
muscle at the back of the orbit, which causes protrusion of the 
eyeball, as already mentioned. There are also other fibres from 
the sympathetic (vaso-motor) which supply the muscular coats 
of the arteries of the ciliary vessels. 

The dilating centre may be stimulated directly bv venous 
blood circulating in it. In consequence of this the pupils usually 
dilate much when the respiration is imperfect, as during dyspna a; 
but when the asphyxia becomes complete the centre again l»e- 
comes paralysed and the size of the pupil diminishes. It may be 
stimulated reflexly by irritation of sensory nerves, so that dilata- 
tion of the pupil has been used as an indication of sensation in 
animals pa^ysed by curare. It seems to be readily stimulated 
by irritation of the genital organs. This is probably the reason 
why dilatation of the pupil frequently occurs in persons suffering 
from irritation of the genital organs. It is probably also readily 
stimulated by irritation of the intestinal canal, and such irritation 
may be the cause of dilatation of the pupil in children suffering 
from worms, and in cases of poisoning by drugs which irritate 
the gastro-intestinal canal, like aconite. 

The drugs which act upon the iris are divided into two classes : 
Mydriatics which dilate, and Myottes which contract the pupil. 

most important of these are such drugs as have a local action 
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on the eye, and they alone are used in ophthalmic medicine. They 
are indicated in the following list by an 


Mydriatics. 

General anaesthetics — 
chloroform, ether, &c. 
•Atropine. 

•Belladonna. 

Belladonnine. 

Benzoyltropiiic. 

Cocaine. 

Daturine. 

•Duboisine. 

Gelsemine lo(‘ally. 
•Homatropine (< )xy tol uylic- 
acid-tropine). 
Hyoscyamine. 

Muscarine locally (?). 

Narcissine. 

Piturine. 

Sco[mlein. 

Stramonium. 


Myotics. 

General anaesthetics — 
chloroform, ether, &c. 
•Calabar bean. 


Gelsemine internally. 
Jal>orandi. 

Lobeline internally. 
Morphine internally. 
Muscari^je internally. 

„ locally. 
Nicotine locally. 

Opium. 

•Physosti^ine (eserine). 
Piloc‘arpine. 

Thebaine. 


Anesthetics occur in both classes, because they cause con- 
traction towards the commencement of their action, while later 
on they cause dilatation. The probable reason of this is that at 
first they lessen reflex action, so that the reflex dilatation of the 
pupil by stimulation of sensory nerves is abolished. Later on, 
when they begin to piiralyse the respiration, the accumulation of 
venous blood causes irritation of the dilating centre and widens 
the pupil. Dilatation of the pupil during the administration of 
anaBstbeticK is therefore to be regarded as a sign of imperfect 
aeration of the blooii, due either to embarrassed or failing 
respiration (p. *218) or failing circulation (p. 207). 

The contraction caused by morphine is also central, and pro- 
bablv due to a similar cause. 

It is possible that the local application of drugs to thd eyes 
may have an action on the pupil due merely to their effect as 
irritants, and independent of any Bi>ecial action on the iris, for 
E. H. Weber * found that loc'al irritation at the margin of the 
cornea causes partial dilatation. Irritation in the middle of the 
cornea causes rather contraction of the pupU, Localised irrita- 
tion at the margin of the iris may cause dilatation at that part. 

The reason why muscarine has been found by Ringer and 


* QuoUd by Landoi*. 18S0, p. 700. 
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Morshead to dilate the pupil when applied locally is probably that 
the solution they used was very irritating, either from its strength 
or for some other reason, while Schmiedeberg and Harnack found 
it to contract the pupil both when given internally and applied 
locally. 

The contraction of the pupil noticed by Rossbach in rabbits 
immediately after the application of atropine, may also have been 
due to local irritation. The occurrence of dilatation in one case 
and of contraction in the other may possibly have been due to the 
solution being dropped into the eye in a different way in the two 
cases. 

The commonest and most important local mydriatic and 
myotic are respectively atropine and physoatigmine (eserine). 

From ten to twenty minutes after a solution of atropine has 
been dropped on the eye, the pupil dilates and the ciliary muscle 
becomes paralysed, so that the accommodation for near objects is 
no longer possible, and the eye remains focussed for distant ob- 
jects. When a solution of physostigmine is droj)ped into the eye, 
the pupil contracts and the ciliary muscle becomes spasmodically 
contracted, so that the eye is accommodatt‘d for near objtKits. 

It is very difficult to explain the mode of action of these 
drugs satisfactorily, and authorities are bv no means agreed 
regarding it. That the action is local is shown by the fact that 
when either atropine or physostigmine is applied to one eye its 
action is limited to it and the other remains unaffected. If care 
be taken to limit the application of a solution of atropine to one 
side of the margin of the cornea, local dilatation of the corre- 
sponding part of the pupil may be produced. 

Dilatation of the pupil may be due to 

(1) Paralysis of the sphincter, or 

(2) Excessive action of the dilator, oi 

(3) Both conditions combined. 

Paralysis of the sphincter may be due to (a) imperfect action 
or paralysis of the oculo-motor centre in the corpora quadri- 
gemina, (b) to paralysis of the ends of the third nerve in the 
sphincter iridis, or (c) to the action of the drug ui>on the mus- 
cular fibres of the sphincter itself, or to a combination of two or 
more of these factors. 

Along with the factors just mentioned might be associated 
excessive contraction of the dilator muscle, which may be due to 
stimulation (1) of the sympathetic centre in the medulla, (2) of the 
ends of the sympathetic in the dilator muscle, or (8) of the dilator 
muscle itself. 

Excluding for the present the question of excessive action of the 
dilator muscle and confining oorselves to the causes of paralysis^ 
we see that paralysis of the cerebral oculo-motor centre as a 
factor in dilatation of the pnpil by atropine is excluded by the 
local action of the drug, by the experiments of Bernard and 
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others, which show that dilatation occurs from the local action of 
atropine when the ciliary ganglion is extirpated and all the nerves 
of the eye have been divided, and by the mydriatic action of atro- 
pine even in the exsected eye. We can now limit its action either 
to paralysis of the ends of the oculo-motor nerve, or paralysis 
of the muscular fibres of the sphincter. 

That the ends of the oculo-motor nerve in the sphincter iridis 
are paralysed is shown by the experiment that when the pupil is 
under the full action of atropine, irritation of the third nerve will 
not produce any contraction in it, although the sphincter will still 
contract when stimulated directly. 

Here also we find the same relation between the action of 
atropine on nerves supplying striated and non-striated muscle 
that we have already noticed in the case of the cesophagus (p. 139), 
for in most animals the iris consists of unstriated muscular fibre, 
and atropine causes dilatation ; but in birds the iris consists of 
striated muscular fibre, and atropine causes no dilatation. Para- 
lysis of the ends of the oculo-motor nerve in the iris itself may he 
looked uix)n as one of the factors in dilatation ))y atropine, and 
similar paralysis of the fibres supplying the ciliary muscle may 
be regarded as the cause of loss of accommodation. 

In addition to this, however, when the dose of atropine is 
large, the muscular fibres of the sphincter themselves become 
paralysed, and fail to contract even when directly irritated. 

The question now arises whether in addition to paralysis of 
the oculo-motor nerve there is not also excessive action of the 
dilator muscle. That such action of the dilator is actually pre- 
sent appears to be shown by the following fact, viz. that the 
<lilatation caused by atropine does not apj)ear to be merely pas- 
sive, but occurs with such force as to tear the iris away from the 
lens, and break down inflammatory adhesions which may have 
formed lx?tween them. This conclusion has been considered to 
be supported also by the facts : — {a) That when the oculo-motor 
nerve is divided the pupil does not dilate nearly to the same 
t‘xtent as it does from the application of atropine. This is shown 
iKith by a comparison of measurements of the eye under the two 
conditions and by the observation that after the nerv(*s have been 
divided and partial dilatation produced, atropine causes the pupil 
to dilat<‘, still more. And similarly in dilatation due to paralysis 
atropine increases the mydriasis, (h) When the pupil is dilated 
by atropine, section of the sympathetic in the neck lessens the 
dilatation. 

We may consider, then, W’ith tolerable certainty, that dilata- 
tion caused by atropine is due to increased action of the dilator 
as well 08 diminished action of the sphincter muscles of the iris. 

Contraction of the pupil may Ik* due to 

(1) Excessive action of the sphincter, or 

(2) PanUysis of the dilator. 



m PHARMACOLOGY AND THERAPEUTICS, [shot. i. 

That the contraction caused by physostigmine is not due to 
paralysis of the dilator is shown by the pupil dilating somewhat 
when shaded, even when the drug is exerting a well-marked 
action. Excessive action of the sphincter must therefore be re- 
garded as the cause of the myosis. Such action may be due to 
stimulation (1) of the oculo-motor cerebral centre, (2) of the ends 
of the oculo-motor nerve in the sphincter, or (8) to increased 
action of the muscular fibres in the sphincter from the direct 
effect of the drug upon them. The local action of physostigmine 
upon the eye excludes the cerebral centre, and leaves for our con- 
sideration stimulation of the ends of the nerves and of the mus- 
cular fibres themselves. 

These two structures seem to be 8i)ecially affected by differ- 
ent dru^ — so that local myotics may be divided into two 
classes—^ 

1st. Those which act upon the peripheral ends of the oculo- 
motor nerve. 

2nd. Those which affect the muscular fibre of the sphincter 
iridis. 

The first class includes muscarine, pilocarpine,’ and nicotine, 
whereas physostigmine belongs to the second. 

Muscarine, pilocarpine, and nicotine, when applied to the 
eye, cause contraction of the pupil and spasm of accommodation. 
Atropine, as we have already seen, not only paralyses the ends 
of the oculo-motor nerve, which these drugs stimulate, but has 
also an action on the muscular fibre itself. Its subsequent ap- 
plication will therefore remove the effect of these drugs, and they 
will not act when atropine has been applied first. As physo- 
stigmine stimulates the muscular fibre itself, it wiU cause eon- 
tracticm in an eye which is dilated by atropine unless the action 
of the atropine has been carried to such an extent as to paralyse 
the muscular fibre. 

The contraction produced by muscarine in the eye of the cat 
is so great as to reduce the pupil to a mere slit, and is much 
greata: than that caused by physostigmine, for muscarine, acting 
only on the ends of the oculo-motor, produces spasm in the 
sphmcter without affecting the dilator, while physostigmine, act- 
ing on the muscular fibres, is said to stimulate those of the 
dilator as wj^ll as the sphincter, and thus to render the contrac- 
tion less complete.^ 

It has already been pointed out, however, that the action of 
atropine is not confined to the ends of the oculo-motor nerve, but 
affects the muscular fibre itself, and thus it will counteract the 
effect of physostigmine, which it would not do if it acted only on 
the nerves. 

Atropine consists of the combination of a base, tropine, with 


> Sch mw d e bcrg, ArmmmUUlkhrt, p. 71. * Sohmisd^bsig, cp. cU, 
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tropic acid. Tropine itself has no mydriatic action, but when an 
atom of hydrogen in it is displaced by an acid residue it acquires 
this action. A number of combinations of tropine with different 
acids have been artificially prepared by Ladenberg, who terms 
them trope'ines. Amongst these are homatropine, in which the 
tropine is combined with ox3rtoluylic acid, and also benzoyl-tropine. 
Atropine appears to be identical with daturine. Hyoscyamine is 
also a combination of tropine with tropic acid, but it appears to 
be only isomeric with and not identical with atropine, though it 
seems to be identical with duboisine. 

Action of Drug^s on Accommodation. — The accommodation 
of the eye dej^nds upon the ciliary muscle. When the eye is at 
rest the lens is flattened by the elastic tension of the zonule of 
Zinn, During accommodation for near objects the ciliary muscle 
draws the zonule forward and allows the lens to become more 
convex. The ciliary muscle is innervated by the third nerve : 
the centre for it appears to be in the posterior part of the floor of 
the third ventricle. Those drugs which affect the iris, also affect 
the power of accommodation. Their action on the iris and on 
accommodation do not, however, always begin at the same time, 
nor have they the same duration. The action of physostigmine 
and atropine on accommodation usuaUy begins after, and passes 
away long before, the affection of the pupil. 

Action on intra-ocular pressure. — The intra-ocular pressure 
dejHmds greatly on the amount of fluid contained in the vitreous, 
and this in turn is determined by two factors : — 

(1) The amount of fluid secreted by the ciliary body. 

(2) The freedom with which fluid e8cai)e8 at the angle of the 
anterior chauilHjr. 

The aqiu*ous humour and the fluid which nourishes the 
vitreous and crystalline lens are chit»fly secreted by the ciliary 
processes. It ultimately passes out from the anterior chamber of 
the eye by a number of small openings (/, Fig. 75) close to the 
junction of the cornea and iris into the canal of Scfalemm 
(r, s. Fig. 76), thence into the anterior ciliary veins. Some of 
it also passes into the perichoroidal si)ace. and out through the 
lymphatics. 

The intra-ocular pressure may be increased by (a) more rapid 
secretion from the ciliary processes, or (6) interference with its 
outward flow from the eye, or (c) by increased quantity of blood 
in the vessels of the iris. It may be diminished by the contrary 
conditions. 

More rapid secretion from the ciliary process probably takes 
place under nervous conditions which are not at present well 
known. Interference with the flow of the aqueous humour out 
of the anterior chamber may occur in aquo-capsulitis, in which 
the openings from the anterior chamb^ into the spaces of 
Fontana are occluded by a coating of inflammatory lymph ; also 
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in gLaucoma where these openings are shut by the iris being pressed 
forward against the cornea, as in Fig. 75, and in iritis where the 
iris is much congested and the communication between the 
posterior and anterior chambers is interrupted by complete ad- 
hesion of the pupillary edge of the iris to the anterior capsule 
of the lens (total posterior synechia). The secretion is probably 
diminished by the action of atropine. In glaucomatous states 
where the periphery of the iris lies in contact with the cornea 
the outward flow through the spaces of Fontana may often be 
increased by Calabar bean, which, by causing contraction of the 
circular fibres of the iris, flattens the arch of the iris and, drawing 
it away from the cornea, reopens the contracted angle l)etween 
the cornea and iris, and pennits the passage of fluid through the 
spaces of Fontana.' 

There are few or no experiments on the tension in the vitreous 
humour of the eye, though by the term intra-ocular tension is 
usually intended the pressure in the vitreous humour. The 



Fig. 76.— This diagram ( Jrbioh I (Mr« to the kfodneu of Hr J. Tweedj) repretenU a section throupu 
the corxtetMKxiermi region, ciliary b^>dy and iris, ot a healthy eye (leftside), and of i» frlaucumatous 
eye (right aide) cornea sclerotica; i,ins , /, spaces of Fontana ; c s, canal of Hohlemm. In 
the gUnoomatons eye the ciliary body is atrophied, and the iris lies against the vornea, prevent, 
ing the escape of flnids throogh the spaces of Fontana and canal of Schlemm. 


degree of intra-ocular tension is usually ascertained by pressing 
the finger secundum artem upon the eye and observing whether it 
is harder or softer than usual, or by pressing upon the sclerotic 
with an ivory point attached to a registering spring, and noticing 
the pressure required to produce an indentation. These methcxls 
of experiment are valuable clinically, but the temsion can be 
more exactly ascertained in animals by passing a small trocar 
into the anterior chamber and connecting it with a manometer. 
The results of experiments even by this method are not entirely in 
accordance. The most recent ones by Grascr * appear to show that 
the tension depends to a great extent upon the height of the 
blood-pressure generally : contraction of the pupil diminishes, 
and dilatation increases the intra-ocular tension. Eserine causes 
temi>orary increase at first, but after contraction of the pupil 
comes on, the tension is diminished. Atropine in doses sufficient 


* J. Tweedy, Practiiionir, Nov. 1883, vol xxxi. p. 821. 

* Grgger, Archie Path* u. Ptuirm., B4. xvU. Kelt 5. 
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to dilate the pupil increases the tension. The precise effect of 
atropine on intra-ocular tension in man is disputed. From 
clinical observation the truth would seem to be that in a per- 
fectly healthy eye and in ordinary iritis atropine and other 
mydriatics diminish tension, whereas they increase the tension 
when the anterior chamber is shallow from narrowing of the 
iridic angle. In glaucomatous states atropine and other my- 
driaticB admost always rapidly increase tension. This action of 
atropine and its allies not only makes them dangerous in cases 
of glaucoma, but where this disease has been impending it has 
l)een at once brou^t on by their use. From its power to 
diminish tension eserine is useful in glaucoma. 

Uses of Mydriatics and Myotics. — Belladonna is employed 
locally for its sedative action, to relieve pain and allay irritation 
and inflammation in the conjunctiva, cornea, choroid, or iris. 

Mydriatics and myotics are used not only for their action 
upon the pupil but for their action upon accommodation and 
intra-ocular pressure. 

Mydriatics are employed to dilate the pupil for the purpose 
of facilitating ophthalmoscopic examination, assisting the detec- 
tion of cataract commencing in the periphery of the lens, or 
allowing the patient to see past the edge of a cataract or comeal 
opacity when this is central in ixxsition, and obstructs the vision 
with a pupil of normal size. They are used to prevent prolapse 
of the iris, or to restore it to its normal position when already 
prolapsed in cases of perforating ulcer or mechanical lesion of 
the cornea. They are employed in iritis to afford rest to the 
inflamed tissues of the eye, and to keep the iris as far as possible 
off the surface of the lens and prevent adhesions of its posterior 
surface to the anterior surface of the lens. 

Mydriatics are employed to paralyse the ciliary muscle, and 
thus destroy the power of accommodation in order to test the 
condition of the refractive media of the eye in cases of astig- 
matism, or in cases where the patients either suffer from spasm 
of the ciliary muscle or are unable voluntarily to relax the 
accommodation. 

Myotics are used to counteract the effect of mydriatics which 
have been previously employed, or in mydriasis following a blow 
or paralysis of the third nerve. They are used also to counteract 
denciency in tone of the ciliary muscle, as in paralysis of ac- 
commodation consequent on diphtheria, asthenopia, a blow on 
the eye, &c. 

Myotics are useful in cases of threatening and commencing 
glaucoma and often even in more advanced cases of glaucoma, 
from their power to lessen intra-ocular tension. As a temporary 
expedient they are often of the greatest service in cases of acute 
glaucoma. So, also, if perchance the instillation of atropine 
have induced glaucoma, myotics will not only counteract the 

Q 
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mydriasis, but often rapidly restore the intra-ocular tension to 
the norm^ standard.* 

Mydriatics and myotics may be employed alternately in order 
to ascertain the presence of any adhesions of the iris, and to 
break them down if present. 

In glaucoma the intra-ocular tension within the anterior 
chamber is greatly increased, and the increase, according to 
Tweedy, is due to the natural channel of escape for the aqueous 
humour through the spaces of Fontana and the canal of Schlemm 
being obstructed by the iris lying against the cornea. This 
conation is relieved by myotics, which, by causing contraction 
of the pupil, draw the iris away from the cornea, and thus allow 
the fluid to escape through the spaces of Fontana. When the 
anterior chamber of the eye is shallow and the iris is lying close to 
the cornea, so as nearly, though not quite, to obstruct the spaces of 
Fontana, atropine may induce an attack of glaucoma by dilating 
the pupil and thus packing the tissue of the iris into the angle 
between it and the cornea, so as to render the obstruction to the 
spaces of Fontana complete. 

Action of Cocaine. — Cocaine, when applied locally to the eye, 
has several actions. It produces local ansesthesia, dilatation of 
the pupil, and relaxation with more or less complete paralysis 
of the ciliary muscle. When two to three drops of a 4-per cent, 
solution are applied to the eye at intervals of five minutes, such 
complete local anaesthesia of the cornea, conjunctiva, and iris is 
produced in twenty to thirty minutes as to allow operations to be 
performed on the eye. At the same time the cocaine causes con- 
striction of the superficial vessels, producing blanching of the 
conjunctiva. The dilatation of the pupil is great, is quickly 
attained, and differs from that produced by atropine in the fact 
that the cocainised pupil reacts to light and accommodation. The 
mydriasis is probably due to stimulation of the ends of the sjTnpa- 
thetic in the iris, for cocaine will not produce any mydriatic effect 
after the cervical sympathetic has been cut for such a length of 
time as to allow degeneration of the peripheral ends to occur, 
nor has stimulation of the cervical sympathetic any effect in 
increasing the ad maximum cocaine mydriasis. That the third 
nerve is not paralysed is shown by the fact that stimulation of 
it produces contrai^on in the cocainised pupil. A similar effect 
follows local stimulation of the sphincter pupilla). That the 
action of cocaine is exerted on the peripheral ends and not on the 
centres of the sympathetic is shown by the fact that section of the 
cervical sympathetic does not alter the pupfl which is fully dilated 
by cocaine, and cocaine induces mydriasis in an exsected eye.^ 
Action of Drugs on the Retina. — By a comparison of the 
retina of a frog kept in darkness with one exposed to light, it has 


, loc.eiU 
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found that light causes not only the internal segments of 
the cones * and rods * but also the pigment-cells of the retina to 
contract, so that the external parts of the rods and cones as well 
as the pi^ent are drawn away from the external towards the 
internal limiting membrane of the retina (Fig. 76b). A similar 
effect is produced by heat.* The retina of a frog which has been 
tetanised by strychnine in complete darkness has an appearance 
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Tta. 76 ~Show» thepct^ition of the roJi end pigneBt-oell* In the retloa of the frogr : er, after the 
aiiinml ha» been In complete darknene for one or two daj* ; 6. after it ba» been exposed to 
diffUHed daylbsht for five or ten mlnntea, after being kept in darkne#« for twentv-foar boors; 
c, after exposore to light a« in b, but for half on hoar Instead of a few minutes. This also repre* 
tMmu the pofiUon of the rods and plgmentHSclls in itrychnmc tctasuj. 

similar to that of a retina which has been exposed to full day- 
light, the strychnine having caused extreme contraction of the 
rods, cones, and pi^ent-cells (Fig. 76r). A similar effect is 
produced by tetauising the eye itself either by induced currents 
in the dark, or while it is still in the bead or immediately 
after its excision. Curare neither hinders this action nor pro- 
duces it. 

Action of Drugs on the Sensibility of the Eye. — The 

sensitiveness of the eye to impressions is increased by strychnine, 
the field of vision becoming larger, and the sight more acute, so 
that objects can be distinctly observed at a greater distance, and 
the field of colour is increased for blue. This action appears to 
be to a certain extent local, as it occurs more distinctly on that 
side where the strychnine has been injected hyi>odermicaIIy, 
The sense of colour is affected in a remarkable way by santonin, 
which at first causes objects to appear somewhat violet and after- 
wards of a greenish-yellow. The yellow colour has been ascribed 
to staining of the media of the eye by santonin, as it becomes 
yellow when exposed to the light ; others again have supposed 

* Engelmann (and von Genderon Stort), PfiUper^s Archiv^ xxxv. p. i98. 

* Oradenigo, jun., Allg. Wiener med. 2tg., No. 29. 
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the alteration in the apparent colour of objects to be due, first to 
a stimulation, and then to a paralysis of those constituents of the 
retina by which the violet colour is perceived. 

The sensibility of the eye for red and green appears to be 
sometimes diminished by physostigmine. 

Action of Drugs in Producing Visions. — It may be well 
here to mention the effect of some drugs in causing subjective 
sensations of sight, although these probably depend rather upon 
the action of the dings on the brain, than on the eye itself. The 
centres for sight, according to Ferrier, are the angular gj^ua 
(14 and 15, Fig, 68, p. 186), and the occipital lobes. In delirium 
tremens arising from alcoholic excess the patients often complain 
much of visions of the most disagreeable character, which often 
take the form of demons or of animals. 

Cannabis indica produces in some persons, though not in all, 
visions which may be pleasant or laughable. These chiefly occur 
just before sleep.* 

Salicylate or sodium in some persons tends to cause most 
disagreeable visions whenever the eyes are shut, and I have seen 
it have this effect even in such a small dose as five grains. 
Large doses of digitalis may cause subjective sensations of light, 
and after taking nearly one grain of digitalin in the course of 
forty-eight hours I suffered from the centre of the field of vision 
being occupied by a bright spot surrounded by rainbow colours. 
Digitalin when introduced into the eye locally causes at first 
smarting and lacrimation, which soon jmsses off, but after four 
or five hours, when a light is looked at, a halo is seen surround- 
ing it, which is not improbably due to some opalescence in the 
cornea.* 

Toxic Amblyopia. — Belladonna taken internally in sufficient 
quantity causes dilatation of the pupil and misty vision. Alcohol, 
tobacco, quinine, and lead all cause failure of the power of vision 
for form and for certain colours, as well as limitation of the field 
of vision either in the centre or the periphery. These symptoms 
are at first functional, but if not relieved they may be the pre- 
cursors of actual anatomical changes. 

Action of Drugs on Hearing. 

The sense of hearing depends on the transmission of sonorous 
vibrations from the air to the auditory nerve by means of the 
membrana tvmpani and the ossicles of the ear, and upon the 
perception of those vibrations by the brain. 

The centre for hearing, according to Ferrier, is in the 


* Compare Sebroff, Pharmacologiet 41b ed. p. 535, arid Wood, MaUria 
Mi od. p. 286. 

* Laoder Bmatoo, On DiifUaU^ Ae* 
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tniperior temporo-sphenoidai convolution (16, Fig. 68, p. 185). 
It is probable that subjective sounds not dependmg on disturb- 
ance of the auditory apparatus, such as the sounds of voices, &c., 
heard in delirium or mania, or as the prodromata of an epUeptic 
fit in certain individuals, or during intoxication by cannabis 
indica, are due to irritation of these centres. 

The sense of hearing may be dulled by any interference with 
the passage of the sound into the ear, as by wax in the auditory 
meatus, by disease of the auditory nerve or of the brain itself. 

The hearing may be rendered more acute by the removal of 
any obstacle in the way of transmission of sound to the auditory 
nerve, or by drugs which increase the excitability of the auditory 
nerve or of the brain ; thus the wax may be removed by simply 
syringing ; thickness and catarrh of the Eustachian tube which 
interfere with vibrations in the middle ear may be lessened by 
the inhalation of camphor and ammonia, or by tbe application 
of a solution of ammonium chloride and sodium bi-car)^nate to 
the posterior nares either by the spray or nasal douche. The 
excitability of the auditory nerve or of the brain is increased by 
strychnine, which renders the hearing more acute. 

Subjective noises in the ear, such as humming, buzzing, or 
ringing, are often very troublesome. Bubbling noises may be 
due to mucus in tbe Eustachian tube. Buzzing or humming 
are probably generally caused by vascular congestion either of 
the external meatus, of the middle ear, or of the Eustachian 
tube. Where the bubbling noises are due to the presence of 
mucus they may be to a considerable extent removed by washing 
out tbe mucus with a solution of carbonate of sodium applied by 
a nasal douche. Noises in the ears due to hypersEmin may be 
lessened or removed by cholagogue purgatives and by hydro- 
bromic acid. Where chronic thickening of the membrane is 
present, relief is usually afforded by iodide of potassium or 
iodide of ammonium, both applied locally and taken internally. 
Subjective noises in the ears are caused by quinine in large 
ffoses, and also by salicylate of sodium. Both of these drugs 
have their effect upon the ear to a great extent neutralised by 
hydrobromic acid, and ergot ' is said to have a similar power 
to prevent or remove the unpleasant singing. It is uncertain 
whether the singing caused by quinine and salicylates is due to 
their action on the auditory apparatus, or the cerebral centres; 
but tbe foct that in larger doses they may cause delirium in- 
dicates that even the earlier symptom of buzzing in tbe ears 
may be due, in part at least, to their action on the cerebral 
centres. 


' Schilling, AtrUil. 
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Action of Drug^ on Smell. 

Many drags, such as musk and ethereal oils, have a marked 
and characteristic smell, due to their effect upon the terminal 
branches of the olfactory nerve. This nerve is soon exhausted, 
so that in a very short time the smell is no longer perceived with 
anything like the intensity it was at first. Such smells as these 
just mentioned cannot be perceived by persons suffering from 
anosmia, but certain drugs, such as ammonia or acetic acid, 
can be recognised by them. The reason of this is that although 
such persons are incapable of perceiving any true smell, the 
nasal branches of the fifth nerve are irritated by pungent vapours, 
and thus produce a certain kind of sensation. The power of 
distinguishing smells seems to be increased by strychnine ; which 
appears at the same time to render such disagreeable odours as 
those of asafoetida, garlic, and valerian agreeable. This effect 
may be due to the action of strychnine on the olfactory apparatus, 
but it is very probably due rather to the action of the drug on 
the cerebral centre for smell, which, according to Ferrier, is 
situated at the tip of the temporo- sphenoidal lobe. The power 
to distinguish smells is diminished by such drugs as lessen the 
sensibility of the brain, or by those which cause alterations in 
the nasal mucous membrane, as, for example, iodide of potassium 
given in such doses as to produce coryza. 

Action of Drugs on Taste. 

Most of the substances used in medicine have a strong taste, 
and many a very unpleasant taste. 

What is usually termed taste frequently depends on a mixture 
of taste and smell, and if the sense of smell is abolished ior the 
time being, the characteristic taste of the substance cannot l)e 
distinguished. This is the reason why castor-oil, which owes its 
nauseous taste almost entirely to its odour, can be swallowed 
without being so readily distinguished if the nose is held daring 
the act of swallowing. In addition to the taste they produce in 
the mouth, certain substances leave an impression termed ‘ after 
taste ' on the tongue after they have been swallowed or ejected ; 
and this is sometimes quite different from that of the taste of 
the substance itself : thus bitters leave a sweet after-taste in the 
mouth. If quinine is taken in a nearly neutral solution, it 
leaves a persistent bitter taste from the sparini^y soluble alka* 
loid being precipitat^ on the tongue and remainmg there for a 
length of time, but if the quinine be taken with excess of acid, 
so as to keep it entirely in solution, and washed out of Ae 
mouth imme^tely with a draught of water, it leaves a sweet 
after*taste. 
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Some substances after their entrance into the blood are 
excreted by the saliva and may cause a somewhat persistent 
taste in the mouth ; this is observable in the case of iodide of 
potassium. 

Iodine appears also to have the power of causing other sub- 
stances to be excreted by the saliva, when they are combined 
with it, and thus Bernard found that iodide of iron was secreted 
by the saliva, though lactate of iron was not ; and I have some- 
times thought that iodine has a similar effect upon quinine, 
because I have very frequently noticed patients complain of a 
persistent bitter taste in their mouth when I have given quinine 
combined with iodide of potassium, although they did not com- 
plain of this when either of the drugs has been given without 
the other. 
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CHAPTER X. 

ACTION OP DBUGS ON RESPIRATION. 

RESpmiLTOBT Stimulants and Depressants. 

It is nsually supposed by naturalists that in the descent of man 
from some organism low in the scale of existence, he has passed, 
at a remote period, through a stage resembling the Ascidians or 
Tunicata. ^ these animals respiration is maintained by water 
being driyen through a perforated sac in the meshes of which 
the nutritive fluids of the animal circulate. The contractile 
motions of the sac by which the circulation of fluid is maintained 
probably depend on a nervous g:angllon situated between the 
oral and an^ apertures as represented in the diagram (Fig. 77). 
We do not know whether or not this ganglion may influence the 
circulation which is maintained by the rhythmical contractions of 
the simple tube which serves as a heart. These drive the fluid 
first in one direction, and then after a while the action of the 
tube is reversed, and its contractions drive the fluid in the oppo- 
site direction. This ganglion in its functions would correspond 
with the medulla oblongata in the vertebrata, and thus the 
medulla oblongata may be looked upon as a lower and more 
fundamental centre than the brain or spinal cord. 

We see this more distinctly jierbaps by looking at the two 
diagrams (Figs. 78 and 79) representing an ampluoxus and a 
fish. In the amphioxus respiration is kept up in much the same 
way as in the ascidian, the water passing from the pharyngeal 
to the atrial sac and through the atrial aperture or abdominal 
pore. There is no head and no organs of special sense, and so 
we have no brain whatever. But the bod^ is elongated so as to 
remind us of an asddian, having its ganghon and the part of the 
body-wall containing it so much extendi as to remove the anal 
considerably from the oral aperture. The mnsclM of this 
elongated body require innervation, and thus the ganj^onicmass 
is elongated into a cord called the myelon, which reprc^ts the 
qiinal cord as well as fihe mednlla oblongata. In ascidians then 
we have a mass corresponding to the m^ulla ; in the amphioxus 
we have a mass corresponding to medulla and spinal cord. 
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In a fish the pharyngeal or branchial sac, instead of opening 
into the atrial sac, opens directly into the surrounding water. 





Fto. 7 », Diagnun of Amphloxu*. 1 bf water e nten tha Fio. 79.— Diagram of (Uh. 

oral aiHsrture, pa««M ttirougb the ojp«Qiofni to tha 
pltaryugeal tac into another oaruy, a hence it 
eaoape* by the abdominal pore. 

'We have a head and organs of special sense, and therefore we 
have a large nervous mass or brain. 

In these three members of the animal kingdom, therefore, we 
have the medulla as the lowest or fundaments centre, next the 
spinal cord, and lastly the brain. We might therefore expect 
t^t notwithstanding the apparently higher position and greater 
nearness of the medulla to the brain than to the spinal cord, 
the medulla would be less readily affected by many <l^gs tham 
the cord or the brain, and this is what we find in the ease 
of such drugs as Scobol, ether, or morphine, which appear to 
paralyse the nervous centres in the inverse order of their de- 
velopment — the brain first, spinS cord next, and nmduUa laet. 

There are some drugs, however, e.g. aconite, gelsemium, and 
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hydrocyanic acid, which seem to have a special paralysing action 
on the respiratory centre. 

If we look at the ganglionic mass in an ascidian, represented 
in the diagram, we shall see that it sends some fibres to the 
pharyngeal sac and some to the anal sac. If these two sacs were 
to contract together they would oppose each other's action, and 
thus the passage of water through the branchial apertures would 
be stopped, and respiration consequently arrested. They must 
therefore act alternately, and this alternate action is regulated 
by the ganglion. This ganglion consists of numerous nerve-cells 
and fibres. As some of these have a more special connection 
with the pharynx, the group which they form may be called the 
phar^geal centre or inspiratory centre. 

Sim^ar arrangements occur in higher animals, and the terms 
used in regard to their nervous system may lead to some confu- 
sion of thought ; thus we speak of the respiratory, of the inspi- 
ratory, of the expiratory, and of the vomiting centres. 

By nerve-centres we simply mean the groups of cells and 
fibres which are concerned in the performance of cerhiin acts. 
They are not necessarily entirely distinct from one another, and the 
same ^oup of ganglionic cells may form a part of several centres. 
Thus in the accompanying diagram (Fig. 80), the respiratory 
centre includes both inspiratory and expiratory centres, and 
the vomiting centre includes some ganglionic groups which form 
part of the inspiratory, and others forming part of the expiratory 
centres, besides other ganglion groups which are concerned with 
the simultaneous dilatation of the cardiac orifice of the stomach. 
On ^alysing this subject still further we find also that the 
inspiratory centre affects many muscles, and that it does not 
always affect them to the same extent. Thus in men the dia- 
phragm takes a more active share in inspiration during the day 
than the thoracic muscles. During sleep the diaphragm takes 
a much less active part, and may be entirely quiet, while the 
thoracic muscles are more active, and the chest rises and fails 
more than during walking. 

The inspirato^ centre might be thus still further divided 
into thoracic inspiratory centre, and diaphragmatic inspiratory 
centre. 

Such subdivisions appear absurd if we imagine that each 
centre represents a distinct nervous mass, and we become puzzled 
to understand how the medulla oblongata can contain so many 
distinct centres in a small bulk. But if we remember that the 
word * centre* simply indicates a group of cells and fibres 
connected with the performance of a particular act, and that two 
centres may be formed by the same ganglionic groups and differ 
from one another only by having a few ganglion cells more or 
less which alter the func^n they perform, no harm is done by 
the use of the term. 
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The act of respiration consists in the alternate enlargement 
and diminution of the thoracic cavity, so that the air is alter- 
nately inspired and expired. 
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The muscles by which this is effected in ordinary respiration 
are the diaphragm and intercostal and scaleni muscles. The 
diaphragm descends, and the intercostal and scaleni mnscles raise 
the ribs daring inspiration. 

Expiration is normally a passive act,' and is not performed 
by mnscolar action, but simply by the tendency of the dia- 
phragm and thoracic walls to return to the position of the eqni- 
librium from which they had been removed during inspiration, 
and by the contraction of the elastic walls of the air-vesicles dis- 
tended by inspiration. 

When the supply of oxygen is deficient, other muscles are 
called in to aid the inspiration. Expiration appears to be a 
passive act, not merely in ordinary respiration, but even in dys- 
pnoea caused by the absence of oxygen. In some experiments 
by Bernstein* the inspiration and expiration were equally 
increased in a rabbit, when the air which it had breathed was 
replaced by hydrogen. But eimiratory efforts are repaired botk 
for the production of voice, and for the removal of irritants firom 
the air-passages by coughing or snoexing ,* and forcible expira- 


■ B«niit«in, Areh^f. Anat. «. Phytid., 1889, p. 899. 
' Ibid., op. eU. 
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iion is produced when an irritant is applied to the mucous mem- 
brane of the nose, of the larynx, trachea, or bronchi. As every 
one who has drunk a bottle of soda-water knows, carbonic acid is 
an irritant of considerable power to these mucous membranes, 
and when it is breathed instead of air or hydrogen the expiration 
becomes much more powerM, and is no longer a passive action, 
but an active one, pe^fomied by active muscular exertion. 

The chief re^nratory centre is situated in the medulla ob- 
longata close to the end of calamus scriptorius, at Uie point 
designated nceud vital by Flourens, because destruction of this 
point arrests the reqnration and causes death. 

It extends equally on both sides of the middle line in the 
medulla, each lu^ r^nlating the breathing on the same side of 
the body. It has been supposed to be double, and to consist of 
inspiratory and expirat<»y centres which act alternately, but it 
wo^d app^ that in ordinary respiration the inspiratory centre 
only is active. 

When the centre is injured by a puncture, as in Flourens’ 
experiment, or when one half of it is destroyed, breathing usually 
stops entirely, but if the respiration be kept up artificially for 
several hours, the normal breathing again becomes established ; 
and the prolonged continuance of artificial respiration has been 
recommended by Schifif in apoplexy. 

When the connection between this centre and the respira- 
tory muscles is cut off by dividing the spinal cord just below 
the medulla, respiration usually ceases entirely, so that at first 
sight it would seem that the respiratory centre is limited to the 
mednUa. 

The effects of strychnine show that this is not the case. This 
drug greatly increases the excitability of the respiratory centre, 
and when it is injected into the blood before division of the spinal 
cord, the respiratory movements still continue to some extent 
after the cord has been divided. WTien it is injected after section 
of the cord, the re^iratory movements which had ceased again 
recommence to a slight degree. 

The reason appears to ^ that the respiratory centre is not 
limited to the medulla, bat extends to the upper part of the 
apinal cord, thoi^h the spinal portion is of itself too weak to 

up the respiratory movements, except when stimulated by 
rtryehnine. 

The amount of re^>iratory work which this centre excites 
appears to depend to a great extent, though not entirely, upon 
the condition of the centre itself. 

The distribution of the work is chiefly determined by the 
irritation of one or other of the afferent nerves, and these nerves 
also influence the amount of work. 

The centre is stimulated, and the amount of work it does 
increased by a venous condition of the Hood circulating in it. 
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An arterial condition of its blood lessens or completely abolishes 
its activity, so that when the blood is highly aerated by forced 
artificial respiration, a condition of apnoca is produced, in which 
no spontaneous respiratory movements occur. 

This condition is much more readily induced when the excit- 
ability of the respiratory centre is lessened by drugs. In an 
animal poisoned by chloral, for example, it is very easy to induce 
it, and it lasts for a long time. 

When the respiratory centre is excited, as by the injection 
of emetine or apomorphine into the circulation, it is difficult or 
impossible to produce this condition. 

It is uncertain whether the stimulation which the venosity of 
the blood produces is due chiefly to the absence of oxygen or to 
the presence of carbonic acid. Possibly it may also be due to the 
products of imperfect combustion in the venous blood. Or all 
these three causes may share in the stimulation, though to what 
extent each does so is not known. 

According to Bernstein, want of oxygen appears to stimulate 
the inspiratory and the presence of carbonic acid to stimulate the 
expiratory centre.* 

As the blood becomes venous the activity of the respiratory 
centre increases, the respirations becoming quicker and deeper, and 
the accessory respiratory muscles are thrown into action. This 
condition is called d3rspnoea. Finally the excitement extends 
to all the muscles of the body and we get general convulsions, 
which have usually an opisthotonic character. The eyeballs 
very often protrude during these convulsions, and the blood- 
pressure rises greatly from stimulation of sympathetic and vaso- 
motor centres in the medulla. 

After the convulsions cease, the animal usually lies motion- 
less, and the heart as a rule continues to beat for a short time 
after the respirations have ceased. 

The excessive venosity of the blood in this condition has 
paralysed the nerve-centres, but if artificial respiration be now 
commenced and the blood becomes gradually aerated, the condi- 
tions just described are again passed through in the reverse 
order : convulsions first reappearing, then dyspnoea, next normal 
breathing, and, if the respiration be pushed far enough, apnoea. 

Asphyxial conMilsions only occur in warm-blooded animals, 
and not in frogs, and when we find that any drug produces con- 
vulsions in mammals and not in frogs we usually assume that 
the convulsions are due to asphyxia produced by the action of the 
drug on the respiration or circulation, and not to a direct irri- 
tant action upon the motor centres. If, on the other band, we 
find that the convulsions occur in frogs as well as in mammals, 
the presumption is in favour of their being due to the direct 
irrit^t action of the drug on motor centres. 


* Bemiteliu op, cii, p. 824. 
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Blood becomes venous when the external respiration or inter- 
change of gases between it and the external air is arrested while 
internal respiration continues. 

Internal respiration or interchange of gases occurs between 
the blood and the tissues outside the vessels which are consuming 
oxygen and deriving it from the blood. But the blood although 
fluid is itself a tissue and likewise consumes oxygen, so that it 
will become venous if left to itself in a thoroughly-stoppered glass 
bottle. 

External respiration may be arrested or diminished by— 

(1) Interfering with the access of air to the blood ; or 

(2) „ „ „ „ „ blood to the air ; or 

(3) „ „ „ power of the blood to take up 

and give off oxygen. 

The access of air to the blood may be prevented by obstruction 
to the ^-passages or alteration in the structure of the lung; thus 
anaesthetics may obstruct respiration by allowing vomited matters 
to enter the trachea and plug it mechanically. Apomorphine may 
lead to obstruction of the bronchi by profuse secretion from the 
mucous membrane, and large doses of antimony may cause con- 
solidation of the lung. 

Air may be prevented from reaching the blood by any obstruction in tlie 
respiratory passages. 

The respiratory pasisages may be obstructed by spasmodic closure of the 
glottis or of the nostrils in rabbits when an irritating vapour is inspired. 
This source of obstruction is easily avoided by putting a cannula into the 
trachea and allowing the va{>our to be inspired through it. Another source of 
obstruction is the formation of pings of mucus or clots of blood in the trachea 
or in the cannula, which has been introiluced into it. Occasionally a plug of 
mucus, and sometimes a clot of blood, forms in the tracheal cannula and 
seriously impedes the respiration, whether natural or artiBcial, without 
being perceived by the ex]>erimenter. In order to be sure that such an oc> 
currence has not taken place and \itiated the results, it is always advisable, 
on removing the cannula from the trachea at the end of an experiment, to 
blow throi^ it and see that its lumen is perfectly unobstructed. 

Access of air to the blood may be prevented also by paralysis 
of the mnsclra of respiration; thus curare will produce it by 
paralysing the ends of the motor nerves, hydrocyanic acid 
by jMuralysing the respiratory centre, and snake poison by 
IMralysing both. 

The blood may be prevented from reaching the lungs by arrest 
of the drcnlation either local or general, and may thus become 
Tenons, either locally or generally. 

The yenosity of the blood circulating in the medulla may be 
altered locally without any change in the rest of the body. 
Thus if the carotid and vertebral arteries are tied, the blood 
stagnates in the vessels of the medulla, and there becoming venous 
Moses dyspncea and convulsions, which ag^n disappear when the 
ligatures are loosened and the drcnlation re-estabk^ed. 
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Dyspnoea and convulsions are likewise produced by alteration 
in the general circulation, e.g. by loss of blood, as is seen when 
an animal is bled to death, or when the supply of blood in the 
arteries is greatly diminished by ligature of the portal vein, which 
causes the blood to accumulate and stagnate in the capacious 
veins of the intestine. 

Stoppage of the heart, either by ligature directly applied to 
it or by the action of drugs upon it, causes asphyxia and convul- 
sions. 

Arrested circulation through the pulmonary vessels by emboli 
has a similar action. This sometimes leads to error in regard to 
the action of drugs when these are injected, as is often done, into 
the jugular vein. 

If they contain solid particles, these may pve rise to embolism 
in the pulmonary arteries and lead to the belief that the drug has 
a tetanising action, when, as a matter of fact, it has nothing of 
the kind. Thus, in making an cx 2 x,riment on condurango, I 
injected an infusion into the jugular vein of a rabbit, and it 
rapidly died with symptoms resembling those of strychnine-poison- 
ing. The cause of this, however, was simply embolism of the 
pulmonary vessels, due to undissolved i)article8 in the infusion, 
and when this was avoided by injecting the drug into the peri- 
toneal cavity, no symptom whatever was produced. Gianuzzi, 
in his experiments on this drug, appears to have fallen into the 
same error as 1 did at first. 

Altered condition of the blood also gives rise to dyspncea, as 
is seen in the breathlessness of anaemia, where the blo<>i is unable 
to take up the quantity of oxygen necessary for any exertion, and 
the patient pants violently after any quick movement, such as 
going up stairs. 

Dyspnoea and even convulsions are also caused by nitrites, e.g. 
nitrite of amyl or sodium, which lessc^n the 2 X)wer of the blo^ to 
give off oxygen, and by carbonic oxide, which reidaces the oxygen 
in the blood. 

It must be remembered, however, that, whatever may be the 
remote cause of dyspnoea, its direct cause is the condition of the 
nerve-cells in the medulla, and if these are unable to take up 
oxygen, and give off carbonic acid to the blood, dyspnoea may 
occur, although the blood itself circulating in the medulla con- 
tains abundance of oxygen. 

In the case of cartonic-oxide poisoning the blood cannot take 
up oxygen from the lungs, although there is abundance of oxygen 
present ; and in a similar way the nerve-cells of the medulla may 
possibly be rendered by certain drugs unable to take up oxygen 
from the blood circulating through the medulla. 

In simple suffocation the internal respiration of the nerve* 
cells in the medulla is arrested by the general venous condition of 
the blood ; in carbonic-oxide poisoning by the oxygen being absent 
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from the hiemoglobin ; in nitrite poisoning by the oxygen being: 
locked np in methsemoglobin. In all those cases the condition of 
the blood is betrayed to the ejre by the appearance of the mucous 
membranes, which in suffocation and in nitrite poisoning become 
dark and livid, and in carbonic-oxide poisoning of a cherry-red 
colour. Perhaps the change is most conveniently seen in the 
comb of a cock poisoned by these substances ; in it the altera- 
tion in the colour of the blo^ produced by artificial respiration is 
readily observed. The dependence of convulsions upon the blood 
is also easily observed : the convulsions appearing as the comb 
becomes livid, and again disappearing when artificial respiration 
has been employed, and the colour of the comb becomes bright. 
In poisoning by hydrocyanic acid, however, I have observed that 
convulsions come on while the mucous membranes are still of a 
bright colour, so that we mayxjonclude that they are not due to 
a venous condition of the blood, as in ordinary suffocation. They 
might be due to the formation of a compoimd between the hydro- 
cyanic acid and the blood, as in poisoning by nitrites or carbonic 
oxide ; but accurate analyses have shown that hydrocyanic acid 
does not displace the oxygen in haemoglobin like earl>onic acid, 
nor lock it up in the form of meth®moglobin like the nitrites. 
We are therefore obliged to consider the i>08Bibility that the 
dyspnoea and convulsions produced by hydrocyanic acid are not 
due so much to its effect upon the blood circulating in the 
medulla as to an action on the cells of the medulla itself, by 
which it prevents the ordinary internal respiration taking place 
in them. 

Action of Drugs on the Respiratory Centre. 

A tifiefo] method of test^ the action of the dnii? itself on the res|)iratoty 
centre is to perform artihcial respiration vigorously so os to produce apncea^ 
to allow the rei^iration to become normal again, then to inject the drug and 
again try to produce apnoea. If the drug has excited the re<yiratory centre, 
apnoea will he much more difficult to prepuce after its injection than before, 
and will laat a ahorter time ; if it has depressed it, apncca will be more easily 
produced, and will last longer. 

Jkpnmm lasting for a short time may lie readily produced by taking five or 
six very deep breaths, and the effect of drugs on the respiratory centre may 
be readily tried by anyone in the following way. Laj^g a watch before^ 
him, shutting his mouth and holding his nose, let him first ascertain how 
many seconoB he can hold his breath after prerious ordinary respiration. 
Next let him ftrodnoe a certain amount of apnrjea by six or more deep respira- 
tions, and again ascertain bow long he can bold his breath. After repeating 
these observatiofns several times, let him take the drug to be tested and 
repeat them again, taking care that all the eircimistances sbaaid be the same 
as before. 

The activity of tbe respiratory centre is angmented by 
heat, BO that the respirations become both quicker and deep^, 
and more respiratoty work is done. Btrycbnine, ammonia, 
atrofiine, dahmsine, bmeine, tbebaine, apomorphine, emetine, 
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members of the digitalis group, salts of zinc and copper, have a 
similar action. 

It appears to be first excited and then depressed by caffeine, 
colchicin, nicotine, quinine, and saponine. 

It is diminished by cold, so that the respirations become 
slow and shallow. Chloral, chloroform, ether, alcohol, opium, 
physostigmine, muscarine, gelsemine, aconite, and veratrine in 
large doses, all have a bimilar action. 

The action of drugs on the respiratory centre is one of great 
importance, not only as giving us a definite basis on which to 
found a plan of treatment in respiratory diseases, but as helping 
us to preserve life in cases of poisoning — drugs which stimiilate 
being antagonised by those which depress the respiratory centre, 
and I'icr versa. 

The chief afferent nerves, by which the distribution of the 
respiratory movements is altered, may be divided into two classes 
— those having an inspiratory and those having an expiratory 
action. 

The expiratory are the nasal branches of the fifth, the supe- 
rior laryngeal, the inferior laryngeal, and the cutaneous nerves, 
especially of tlie breast and belly. 

The chief inspiratory are the branches of the vagus going to 
the lung, but all sensory nerves when slightly stimulated appear 
also to have an inspiratory action. 

The vagus apjH^ars, however, to contain both expiratory and 
inspiratory fibres, which are alternately stimulated by the con- 
dition of the lung. Expansion of the lung appears to stimulate 
mechanically the inhibitory or expiratory fibres; while its collapse 
stimulates the Jiccelerating or inspiratory fibres. 

When the expiratory nerves are stimulated, the respiratory 
movements l)ecome slower and deeper; and if the stimulation be 
strong they may stop altogether in expiration, with the diaphragm 
in complete relaxation. 

Stimulation of the inspiratory nerves causes the respiration 
to become quicker and shallower, and at length to stop in 
inspiration, the diaphragm being in a state of tetanic contraction. 

These are the general results, but they are not quite con- 
stant. The n^ason for this inconstancy may be either that all 
the nerves contain both inspiratory and expiratory fibres, or that 
the same fibres may stimulate either the inspiratory or expiratory 
centres, according to the strength of the stimulus and the con- 
dition of the animal. Thus, vrhen the vagus is divided, the 
stimulus which is conveyed to the respiratory centre being re- 
moved, the respirations usually become very slow; when the 
central end of the divided nerve is irritated they become quick, 
and a very strong current may stop them in inspiration. But this 
is not always so : when the nerve is very much exhausted, irri- 
tation by a strong current may have an entirely opposite effect, 

E 
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and cause the respiration to stop in expiration instead of inspira- 
tion. 

The probability that the same nervous fibres may, under dif- 
ferent conditions, excite either inspiration, expiration, or the 
two alternately, is rendered still greater when we consider some 
other experiments ; and the contradictory results which have been 
obtained by various observers in regard to the action of drugs 
may depend to a great extent on the strength of the stimulus 
they have used and the state of exhaustion of the animal. Thus 
Langendorf has found that all sensory nerves in the body when 
slightly stimulated have an inspiratory, but when stimulated 
more strongly have an expiratory action. Rosenthal found that 
irritation of the crural nerves caused alternately deep inspiration 
and expiration in animals which were not narcotised. In nar- 
cotised animals, Langendorf, on slight irritation, observ^ed an 
inspiratory effect, indicated by quickening of the respiration or 
slight inspiratory tetanus ; but when the experiment was con- 
tinued long, or the irritation was increased, the contrary or 
expiratory effect was observed, indicated by a slowing of the re- 
spiration. 

On the h>q>othesi8 that the various actions of respiration 
depend upon individual centres, inspiratory, expiratory, and in- 
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bibitory, it is exceedingly difficult, or impossible, to understand 
tbe contradictory results of various experimenters ; but the ques- 
tion seems much less intricate when we regard it as due to the 



<3HAP.x.] ACTION OF DRUGS ON RESPIRATION. 


248 


interference of stimuli passing at different rates in different 
directions, or to different distances, according to the strength of 
the stimulus and the irritability or exhaustion of the nervous 
system. 

In regard then to inhibitory or slowing, and to stimulating or 
accelerating nerves or fibres, it must be carefully borne in mind 
that the same fibres may possibly have either the one or the other 
action, according to the conditions under which they are acting. 

If we keep this carefully in view we may continue to use the 
terms accelerating anti slowing or inspiratory and expiratory 
nerves as convenient means of expression. These are shown 
in the accompanying diagram (Fig. 81). 

The inovementft of respiration are most easily counted, and their depth 
and the relation of ins[)iration to expiration are best noted by causing 
them to register theraselves on a revolving cylinder. Various means of 
doing this have been suggested by different autliors. One of the simplest 
conHiKts of a needle pushed into the diaphragm, and connected by a 
threa<l with one of Marey’s levt^rs. Marey's pneumograph consists of a 
cylinder of soft indianihher, enclosing a spiral spring, whose extremities 
are connecU'd with two pieces of metal which fonn the ends of the 
cylinder. A band is passed round the thorax of the animal, and attached 
t<) the ends of the cylinder. The interior of the cylinder is brought into 
communication with one of Marey’s levers, aiul as each respiratory move* 
riient draws the ends uf the cylinders wider apart, or allows them to approach, 
the air is rarefied or compresseil, and a correspomhng movement is trans* 
luitied to the lever, liert has modified this, and made it more sensitive by 
making the cylinder itself of metal, ami its ends of imlianibber. Another 
method— -one more ordinarily employed —is to introduce one limb of a 
X*tube into the nostril or trachea of an animal, or connect it with a tracheal 
cannula. The respired air passes through tlie other end, and the thinl limb 
IS connected with one of Marey’s levers. 


In tJie attempt to find out whether the alteration in respii'a- 
tion produced by any drug is due to its action on the respiratory 
centre, or on some of the nerves which infiuence it, we may 
find the following table useful by showing at a glance the chief 
ways in which the respirations may be rendered quicker or 
slower : — 

f Stimulation of the vagus. 

Excitement of nerves. ! Stimulation of optic ner\e. 

The respiratory ( Stimulation of acoustic n^ rve. 

movements may-j (Action of brain (voluntary^ 

be quickened by Greater excitement of Increased U^raperature of blood. 

respiratory centre. 1 Increases! venosily of blood. 

I Action of drugs. 


The respiratory 
movements may 
be rendered slow 


Diminished excite* j Diminished venosity of blood, 
raent of respiratory i Action of drugs. 


centre. 


Nervous infiuences. 


t Action of brain (voluntary). 

Paralysis of vagi. 

Stimulation of superior laryngeal nerves. 
Stimulation of inferior latyrngeal nerves. 
Stimulation of nasal nerves. 

Stimulation of cutaneous nervea* 
Stimulation of splanchnic nerves. 
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If the drug to be experimented on be injected subcutaneously 
or into the veins, the actions on the respiratory centre and on 
the vagi are the chief points which require attention ; but if we 
are experimenting with a vapour, its local action on the nasal, 
laryngeal, and possibly, also, on the pharyngeal nerves * must be 
carefully attended to, as it may greatly modify its general action 
on the respiratory centres. Thus Kratschmer has found that 
tobacco-smoke inhaled by a rabbit through its nostrils, or blown 
upward into the nasal cavity from an aperture in the trachea, 
will cause arrest of breathing in a state of expiration from the 
irritating effect of the vapour of the nasal branches of the fifth, 
while it has no such effect when blown into the lungs. Ammonia, 
when inhaled, also arrests the respiratory movements in the 
same way ; but Knoll * has observed that if it be blown into the 
lungs while the nostrils are carefully protected from its influence, 
it causes accelerated and shallow breathing, alternating with slow 
and deep respirations, and occasional stoppages in the position 
of expiration, obviously from its action on the different fibres of 
the vagi. 


Action of Drugs on the Respiratory Nerves. 

In experiments regarding the effect of drugs uix)n the re- 
spiration, the voluntary influence of the brain is excluded by the 
use of ether, chloroform, opium, or chloral, or by section of the 
crura cerebri. Li the case of such poisons as cause sickness 
allowance must be made for the effect of gastric irritation. It 
will usually be found that before vomiting occurs the respiratory 
movements are very rapid, but they become slower after vomiting 
has taken place. As the chief afferent fibres from the stomach 
are contained in the vagus, the effect of irritation of the gastric, 
as well as of other fibres contained in these nerves, is prevented 
by their division. Sometimes the action of a drug on the 
peripheral ends of the vagus and upon its roots in the medulla 
may produce exactly opposite effects u|X)n the respiration. Thus 
atropine appears to lessen the excitability of the respiratory 
fibres of the vagus, while it stimulates the respiratory centre. 
Huch an action may be to a certain exUmt inferred from the 
respiration becoming slower almost immediately after the injec- 
tion of the drug into the jugular vein, and while it is still passing 
through the lungs, and this slowing being quickly succeeded 
by acceleration when the drug begins to circulate through the 
medulla. 

There are two kinds of experiment by which such a conclu- 
sion may be tested* The one is to apply the ^ug first to the 
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medulla by injecting it into the carotid artery, and seeing whether 
iicceleration occurs at once and afterwards becomes less when 
the drug has had time to pass round again to the lungs. The 
other way is to divide the vagi before the injection and observe 
the effect. Any alteration in the respiration in the way of either 
quickening or slowing which the drug produced in the uninjured 
animal should remain the same after division of the vagi if 
its effect were due to its action on the medulla, but will be 
absent if it were due to an action upon the peripheral ends of 
the vagi. 

This method was introduced into pharmacological research 
bv Von Bezold in his admirable research on atropine, and it is 
th(‘ one usually employed. 

There is one fallacy, however, which must not bo entirely lost sight of, 
which is, that after diMsion of the vagi the nones which remain in con- 
m‘ction with the res}iinuory centre have chiefly a slow'ing action on the 
r< hjunition ; and thu^' a di*ug which really renders the respiratory centre 
iiu>rc siiscejdiblo to reflex influences might seem to have a depressing action 
np(ui it. 

While atropine injected into the jugular vein seems to pro- 
duce first a slowing of the respiration, due to its paralysing 
action on the vagus ends, and afterwards a progressive quickening 
us more of it is carried out of the lungs into the medulla, phy- 
hostigmiue, muscarine, and veratrine have an opposite action, 
quicki iiing the rosjiiration at first by their stimulating action on 
thi‘ vagus ends, and afterwards slowing it by their action on the 
medulla. 

In the action of veratrine upon the pulmonary branches of 
the vagus we may notice a resemblance to the stimulant action 
which, as already nuntioned, it exerts upon the nerves of or- 
ilinarv seu.sutimi. If tlu^ hensory branches of the vagus are 
affected by drugs in a somewhat similar way to those of ordinary 
sensation, as the action of veratrine might lead us to imagine, 
we should exp(‘et them to be much stimulated also by aconite, 
and, indeed, according to Boehm and Ewers, this is the case. 
The respiratory changes produced by aconite are regarded by 
them as due, in part, to irritation of the peripheral ends of the 
vagus, and disappear on section of the vagi or the administra- 
tion of atropine. 


Sternutatories or Errhines. 

These arc drugs which cause sneezing and increased secre- 
tion from the nose when locally applied to it. The drugs must 
be in a pulverised condition. The chief are : — 

Tobacco (snuff). Euphorbium. 

Veratrum album. Sassy bark. 

Ipecacuanha. Saponine. 
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Irritation applied to the nose is transmitted by the nasal 
branches of the fifth to the respiratory centre in the medulla 
oblongata, and excites the sudden and forcible expiratory move- 
ments of sneezing. At the same time, however, the stimulus is 
transmitted to the vaso-motor centre, and the blood-pressure 
becomes considerably increased by the contraction of small vessels 
throughout the body, even when no sneezing occurs. When 
sneezing takes place, the pressure is still further increased by 
the muscular efforts which occur in the act. It is probable that 
there is not only general rise in blood-pressure but also that 
local dilatation of the cerebral vessels is reflexly produced by 
the nasal irritation, and thus a stimulant effect is produced on 
the brain. Snuff is therefore employed as a luxury giving a 
feeling of comfort and enabling the snuff-taker to think more 
clearly — ‘ clearing the head ’ as it is often termed (rule p. 193). 

Uses. — Though comparatively little used now, sternutatories 
were formerly employed in failure of memory, deafness, and 
severe persistent headache. From the violent expulsive eflVjrts 
which they induce, they were given also to cause the expulsion 
of foreign bodies from the air-passages, and to hasten the ex- 
pulsion of the child in cases of lingering labour where no ob- 
struction was present, but where expulsive force was deficient. 
They were given also in order to try and check diseases at the 
commencement, by what was termed * shock to the system.’ 

One curious thing is to be remarked, that stimulation of one 
part of the respiratory tract may arrest abnormal actions in 
another. Thus Marshall Hall has shown that actual sneezing 
may frequently be prevented, after the inspiration by which it 
is usually preceded has occurred, by forcibly rubbing the end of 
the nose or by tightly compressing the nostrils. In a similar 
way irritation of the interior of the nose by snuff will sometimes 
arrest obstinate hiccough. 

Contraindications. — On account of the high blood-pressure 
which they produce their use is by no means fre*e from danger 
in persons ^ected with atheroma or a tendency to pulmonary 
haemorrhage or apoplexy, as they may cause rupture of a vessel, 
and in those who suffer from hernia or from prolapsus of 
the uterus, they may seriously increase tlic* gravity of these 
affections. 


Respiratory Sedatives. 

These are substances which diminish cough and spasmodic 
diflSculty of breathing. 

They may l>e divided into drugs which — 

(1) Tend to remove the irritation which acts as the exciting 
cause of the cou^. 
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(2) Tend to lessen f (a) the afferent nerves in the lungs ; 
irritability of | (b) the respiratory centre. 

Pathology of cough. — Cough consists in a deep inspiration 
followed by a forcible expiration with closed glottis, so that the air 
is driven rapidly through the larynx, carrying with it foreign sub- 
stances, liquid or solid, which may be present in the air-passages. 
As it is a modified respiratory act, the nerve-centre by which the 
muscles employed in it are co-ordinated is situated in the medulla 
oblongata. 

The afferent fibres by which cough may be excited are chiefly 
branches of the vagus. One of the most powerful is the superior 



Pio. B3.--Dia|ifnnn of nlTfrent nf-rre* liy which oouph mmy be oxrlletl. Tbe« nerr^ ar« shown 
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pleura, lirer and spleen. 


laryngeal nerve distributed to the glosso-epiglottidean folds and 
to the whole of the interior of the larynx, and this being a 
special expiratory nerve we find that irritation of the larynx and 
also of the trachea is usually characterised by a cough with very 
violent expulsive efforts. Irritation of the mueons membrane of 
the trachea esijecially at the bifurcation of the bronchi, and 
irritation of the sub.stance of the lung, also give rise to cough ; 
and irritation of the costal pleura and of the oesophagus does so 
also.' Irritation of the auditory meatus at the point to which 
the auricular branch of the vagus is distributed will also cause 
coughing ; and cough appears to be also induced by irritation of 
certain parts of the interior of the nose. These are the surfaces 
of the inferior and middle turbinated bones, the most sensitive 
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part being the posterior end of the inferior turbinated bone and 
the portion of the septum immediately opposite.^ The sudden 
application of cold to the skin on various parts of the body will 
sometimes cause coughing. Probably the cough in this case is 
not due to the stimulus being conveyed directly to the respiratory 
centre by the cutaneous nerves, but to its causing congestion 
of the air-i)assages, as in Rossbach's experiments (p. 252). The 
congestion then causes irritation of the sensory nerves of the 
bronchi, and occasions cough. 

I have seen irritation of the liver and sidcen, induced by 
percussion over them, in a man suffering from chronic enlarge- 
ment due to malaria, likewise cause coughing.^ In addition to 
those nerves, however, it appears that irritation of the glosso- 
pharyiigeal branches distributed to the pharynx, where the 
tligestive and respiratory tracts coincide as tlu v cross one an- 
other, may not only excite coughing, but uiay also act as an 
auxiliary to irritation of the branches of th(‘ vagus. I’he com- 
bined action of the two may thus induce cough, wlien irritation 
of the vagus alone would not do so. Thus we tind that many 
j^rsons begm to cough as soon as they lie down, but that some- 
times by l)ing round partially on the face, the cough ceases. In 
these persons the uvula is often found to be long and much con- 
gested, and the tickling which it produces as it rests upon the 
phar^uix or pUJars of the fauces seems to aid the irritation in 
the respiratory passages, and produce cough. 

Cough due to irritation of those j>arts of the respiratory 
tract where the nerves are chietly expiratory, us the jiharvnx, 
larynx, trachea, and large bronchi, is usually, as might be ex- 
isted, loud, explosive, and prolonged ; while ctuigh due to irri- 
tation of those part^ where the nerves are chiefly insj>iratory is 
short and hacking (Fig. 82). 

Cough produced l^y irritation of tlie ])harvnx where the re- 
spiratory and digestive passages cross one another, is not only 
violent, noisy, and barking, but, as we w(»nld naturally expect, 
is not unfrequently accompanied by retching or vomiting. 

Pharyngeal irritation may accompany dy-pcpsia, and it is 
probably the ori^n of the so-called stomach-cough. Irritation 
of the stomach itself, or of its nerves, causes vomiting, but does 
not produce cough. 

Nevertheless there is a raf ion file for the common cxprt^Hsion 
* stomach-cough.* In some experiments on the reflex origin of 
cough, B. Meyer * has noticed that when some part, from which 


* On Naml Cf^K by John K. Msdienaic, M.D.. reprint from The Anuruum 
Jmmml of the Medeml Skimeee, inly 1SS3, 

* Them obi^ervationt were mMdelnHnmry April 1 W, but not ptiblinbea. 
Kwuitii, m ft pft]>er imbliftbed in th* DeuUch. Archiv f. klin. Med. Id Mftrdi W9 
leeoroeo atmilftr obeerrfttioiui. 
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cough can be reflexly induced, is already in a state of irritation, 
cough can be brought on with great ease by irritation of a neigh- 
bouring part which would not by itself cause cough. Something 
of this kind appears to occur with the stomach, for although 
irritation of tlie stomach alone will not cause coughing, yet it 
will do so if irritation of the larynx and trachea are already 
pr(*sent. Thus I have observed violent spasms of coughing occur, 
along with acidity and heartburn, some time after a meal, in a 
person suffering from congestion of the pharynx, larynx, or 
trachea. The connection between the cough and the acidity was 
shown by the cough ceasing as soon as the acidity was relieved 
I)V a dose of alkali and the consequent removal of the irritation 
to the stomach, which the acidity had produced. 

Remedies which Lessen Irritation. 

Soothing remedies applied to the i>harynx greatly relieve 
cough, although they do not r(*ach so fur doN\n as the epiglottis. 
Mucilaginous remedies are very useful for this purpose, and they 
may either be employed alone or as vehicles for the local appli- 
cation of sedatives such as morphine. Thus, a piece of extract 
of li(juorici* allowed to dissolve in the mouth, a marsh-mallow 
lozeng(‘, a gum-jujube, or a sip of linseed-tea, by covering the 
back of the throat with a mucilaginous coating, will lessen cough 
to a gr(‘at extent. Such remedies are especially useful where the 
cougli depends on congestion of the pharynx and trachea. In 
such cases no abnoruial sound at all may he heard in ausculta- 
tion, and the cough being due to irritation of the parts supjdied 
by tile superior laryngeal nerve, has a peculiarly convulsive 
expiratory cliaracter often termed ‘ barking.’ 

Other renu’dies lessen cough by diminishing congestion of 
the respiratory passages, and thus lessening the irritation which 
causes the cougli. Many of these also, howevex, come under the 
class of expectorants (p. 250), inasmuch as the diminished 
congestion is frequently associated with increase of the ex- 
pectoration. Others, again, although they diminish cough, are 
included rather under the head of * cardiac tonics,' or sedatives. 
Digitalis is an example of this. In the congestion due to 
cardiac disease, and even in that due to bronchitis, digitalis, by 
strengthening the heart and by contracting the vessels, may 
lessen the congestion in the liingH, and give the patient relief. 
Squill and a number of other drugs have an action on the blood- 
vessels similar to that of digitalis. 

Other remedies, such as the vapour of hydrocyanic acid, 
conium, stramonium, and tobacco, have a local sedative action 
on the lung, and may lessen cough ; they also are used in order 
to diminish local spasm of the bronchioles, and thus to relieve 
spasmodic asthma. 
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Pulmonary Sedatives. 

These are remedies which lessen the irritability of the respira- 
tory centre or of the nerves connected with it. The chief drugs 
which diminish the excitability of the respiratory centre are 
opium and its principal alkaloid, morphine. Morphine and 
opium have a double action in lessening cough : they not only 
lessen the excitability of the respiratory centre, but they 
diminish the secretion of mucus in the bronchial tubes, and 
probably thus also lessen the irritation. Hydrocyanic acid has 
also a sedative action on it, but it is by no means so powerful as 
the others. 

Belladonna and stramonium have a rather ix^culiar action, 
stimulating the respiratory centre, and at the same time appear- 
ing to lessen the excitability of the ends of the vagi in the lungs. 
Atropine has but a very slight and uncertain action on the 
respiratory centre in preventing cough, if indeed it has any at 
all. It has, however, a [)owerful effect — much more i>owerful 
than that of opium, — in completely arresting the secretion 
from the bronchial tul)es. The cases in which it is useful are 
therefore those where the cough depends ui>on excessive secre- 
tion. In cases where the mucous membrane is already too dry, 
it would be injurious rather than beneficial. 

When apomorphine and morphine are given together they do 
not destroy each other’s action, so that from the coml)ination we 
get increased secretion from the mucous membrane, with dimin- 
ished irritability of the respiratory centre, and consequently 
lessened cough. The cases in which this combination, then, is 
useful, are those where there is difficulty of breathing, continual 
cough, and thick tenacious mucus. When morphine and atropine 
are given together, also, they do not destroy each other s action ; 
and thus di^ess of the mucous membrane is produced, along 
with diminished irritability of the centre for coughing. This 
combination is therefore useful in cases of catarrh, emphysema, 
and phthisis, where there is copious secretion of mucus. In 
phthisis it is e8i)ecially indicated on account of the l>eneficial 
action of atropine in also lessening sweating. Where the copious 
expectoration depends upon the presence of a cavity, and not on 
excessive secretion from the bronchi, it w*ili not be much affected 
by the use of these remedies. 

Expectorants. 

Expectorants are remedies which facilitate the removal of 
secretions from the air*passagcs. The secretion may be ren- 
dered more easy of removal, either by an alteration in its 
dxaracter rendering it less adhesive and more easily detached 
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from the air -passages, or by increased activity of the expulsive 
mechanism. 

Our knowledge of the use of expectorants is founded chiefly 
on empiricism. We are almost entirely indebted to the recent 
experiments of Rossbach for any precise information as to their 
mode of action.^ 

The secretion from the air-passages, like other secretions, 
depends partly upon the condition of the circulation, and partly 
on the secreting cells themselves. 

In healthy conditions the increased secr^ion and increased 
circulation of blood in the mucous membrane go together, but 
just as in the case of the sweat-glands, these two factors maj" 
occur independently of each other, and secretion may take place 
rapidly when the eiixulation is diminished and the mucous mem- 
brane is anaiinic, and, on the other hand, it may stop altogether 
when the vessels are dilated and the mucous membrane is con- 
gested. The latter hapj^ens both in cases of disease and in 
animals poisoned by atropine. 

The secretion from the normal respiratory mucous membrane 
consists of a thin solution of mucin \\hich dries very slowly, and 
is only si'creted in suftieient quantity to keep the mucous mem- 
brane moist. It is slightly adhesive, and any particles of dust, 
Ac., which limy have found their way into the trachea, will stick 
to the walls of the air-passages, and will be gradually moved up 
towards the mouth by the cilia with which the cells of the mucous 
membrane are furnished. Any excess of mucus secreted in 
consequence of irritation will also be moved upwards by the cilia 
in a simihu* manner. In the ciliated cells of the mucous mem- 
brane we recognise a structure which is frequently met with in 
animals lower dowm the scale of existence, and the mucous mem- 
brane of the respiratory passages Rpjiears to resemble the parts 
of lower organisms, in being very slightly controlled by the 
central nervous system. Wlien not irritated it secretes slowly 
and regularly ; when irritated locally the secretion is increased, 
but irritation of the nerves passing to it, such as the vagus, the 
superior or inferior laryngeal, or the sympathetic, does not cause 
any increase as it does in the case of the submaxillary gland. 
These nerves, however, can influence it indirectly through the 
circulation, for when they are divided an increased dilatation 
of the vessels occurs in the mucous membrane of the trachea, a 
freer circulation of blood occurs, and increased secretion is thus 
indirectly produced. When they ore irritated, however, and 
amemia of the trachea produced, the secretion is not arrested, 
but continues. 

The circulation in the mucous membrane is readily affected 
reflexly by irritation of other parts of the body. When, for 
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example, a warm poultice is laid for five or ten minutes on the 
belly of an animal, and then afterwards replaced by ice, the 
mucous membrane of the trachea and larynx becomes in half a 
minute deadly pale from the contraction of its vessels. Though 
the ice is still allowed to remain on the belly, the tracheal mucous 
membrane quickly changes colour, and to the paleness succeeds 
first slight redness, then deep red congestion, and in five or ten 
minutes lividity. This lividity shows that the congestion is not 
arterial but venous, and that the circulation, instead of being 
quicker is really ejower. Along with the increase of congestion 
in the mucous membrane, the amoimt of mucus secreted in- 
creases. When the ice is removed for half an hour, and again 
replaced by the warm poultice, the bluihh-red colour of the 
mucous membrane almost immediately disappears and gives place 
to a rosy colour which is, however, reddir than normal. Ice 
again applied will cause a second contraction of tlie vessels and 
paleness, though much less than before. These* experiments 
show how sensitive is the mucous membrane of the trachea to 
reflex stimulation of other parts of the body by heat or cold, and 
enable us to understand more readily how a draught of cold air 
on some part of the body should cause intlamuuition of the 
respiratory organs. 

Action of Drugs on the Secretion. — Alkalies, such as car- 
bonate of so<lium, injected into the blood. lesM^n. or in large 
quantity completely arrest, the secretion of mucus from tlu* 
trachea. 

This experimental result is in contradiction to the teaching 
of clinical experience, which shows us that alkalies increase the 
amount of secretion, and render it more fluid. The results of 
clinical observation are quite as certain as those of Rossbach’s 
experiments, for we may not only remark the greater quantity of 
exj>ectoration, and its greater fluidity in persons taking alkalies, 
but we may note the alteration which they occasion in the 
amount and nature of the moist heard within the lungs. 
This can be observed most readily in persons suffering from 
phthisis, especially round the margin of the cavity. After catch- 
ing a slight cold an extension of consolidation may l>o remarked, 
in which moist rdks readily occur on the administration of dilaUf 
alkalies. When these are continued until the expectoration has 
l)een free for a day or two and the rdk$ diminish, acids may Ijc 
given with advantage, so as to dry up the exiHctoration still 
more. But if the acid is given too soon the ex[>ectoration dimi- 
nishes, but the cough increases and becomes troublesome to the 
patient. 

In all probability the difference between the results of clinical 
observation and Bossbach's experiments depends upon the dif* 
ference of dose, the quantity usually given to a patient being 
pirc^rtionately much smaller than that which be employed. We 
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are able to observe a similar difference between the effects of 
small and large doses in the case of iodide of potassium ; a small 
dose of a grain and a half, taken by a healthy man three times 
a day, will almost certainly cause the nose to run freely, while if 
the dose be increased to ten, twenty, or thirty grains the excessive 
secretion will almost certainly be arrested. 

The local application of one to two per cent, solution of 
sodium carbonate has very little action. The local application of 
strong liquor ammonue causes both congestion and increased 
secretion of mucus. Very strong solutions ^cause a croupous 
exudation from the surface of the mucous membrane. The local 
application of dilute acetic acid (throe per cent, solution) has a 
similar action to weak solutions of ammonia : the mucous mem- 
brane becoming redder and secreting more mucus. 

When acetic acid was given internally, liossbach observed in 
one case that the mucus, which was before watery and clear, 
became gelatinous and opalescent. This result agrees with what 
one linds chnically, that acids dry up the secretion and make it 
harder to expectorate. 

Among astringents Rossbach tried tannin, alum, and nitrate 
of silver ; the first two when locally applied made the mucous 
membrane app ur paler by altering the epithelium and rendering 
it opaque, so that the vessels underneath could hardly be seen ; 
at the same time they arrested the secretion of mucus almost 
entirely. A four pcT cent, solution of nitrate of silver also caused 
opacity of the epithelium, arrest of seeretii)n, and dryness of the 
mucous membrane. There api>ear8 to be a difference in the 
action of nitrate of silver on the mucous membrane of the nose 
and on the traclu^a, as when the inside of the nose is touched 
by it, it causes a i)rofuBe secretion, whereas it causes dryness in 
the trachea. 

The vapour of oil of turpentine mixed with air arrests the 
secretion of mucus, whilst a current of air alone, without admix- 
ture with oil of turpentine, will act as an irritant to the mucous 
membrane and increase secretion. Here again, however, a 
marked difference is to be siM^n in the effect of small and large 
doses, for when a watery solution containing from one to two 
per cent, pf oil of turpentine was dropped directly on the mucous 
membrane, it bc^came less vascular, but the secretion was at 
once increased, instead of being diminished, as it was by the 
vapour. 

This action of oil of turpentine is of great therapeutical 
importance, inasmuch as in many cases of bronchitis we have 
profuse secretion with vascular congestion, a condition likely to 

removed by the vapour of oil of turpentine. 

Apomorphine, emetine, and pilocarpine, when given internally, 
all cause a ^eat increase of the secretion of mucus, but they 
do not alter the vascularity of the mucous membrane. The 
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most powerful of all these is pilocarpine, and after it come apo- 
morphine and emetine. One would therefore expect that pilo- 
carpine would be the best remedy in catarrhal conditions, but 
this is not the case, for its other actions on the salivary and 
sweat glands and on the heart render its administration un- 
pleasant for the patient. Sometimes also in children oedema of 
the lungs has followed its use. Apomorphine, on the contrary, 
has been found by Bossbach to be of the gieatest service in 
catarrh of the larynx, trachea, and bronchi, both in adults and 
in children. Ipecacuanha has long been recognised as one of the 
most useful expectorants, but the dose given is often too small. 

Rossbach’s experiments have shown that the consequence of 
sudden changes of heat and cold applied to a part of the Iwly is 
congestion of the respiratory mucous membrane with diminished 
circulation and stagnation of blood in the veins. A similar con- 
dition occurs in many cases of chronic bronchitis, and in them 
we not unfrequently find great benefit from vascular tonics such 
as digitalis, which, in addition to stimulating the vaso-motor 
centre, increase the actmty of the heart, and thus tend to main- 
tain the pulmonary circulation. 

In what way cod-liver oil affects the bronchial raucous mem- 
brane it is perhaps hard to say, but there is no cioubt whatever 
that it is one of the most eflScient expectorants that we jkjhhcss. 
and in cases of chronic bronchitis it affords more relief than 
any of the ordinary expectorants. It is possible that, being a 
form of fat which is readily assimilated, it is taken up by the 
young epithelial cells of the respiratory mucous meml)rane, and 
thus enables them to grow and maintain their attachment to tin* 
mucous membrane, instead of being at once shed in an unde- 
veloped form as pus-cells in the expectoration. 

Action of Drugs on the Expulsive Mechanism.— The 
expectorants which act by increasing the activity of the expulsive 
apparatus may be divided into — 

(1) Those which increase the rapidity of the ciliary motion 
in the tracheal mucous membrane. 

(2) Those which increase the activity of the respiratory 
centre. 

We have no direct e.\periraent8 or observations on Hje rapidity 
of the ciliary motion in the bronchial raucous membrane of the 
higher animals, but ammonia has fouml to increase its 
rapidity in the mucous membrane of the frog. 

The remedies which increase the activity of the respiratory 
centre are: strj^chnine, ammonia, emetine, ipecacuanha, bella- 
donna, atropine, senega, and saponine. They arc um^d more 
especially in cases of bronchitis where the expectoration is 
imperfect. 

The chief exi)eetorants have l>een divided into depressant and 
sttmulant. They are as follows : — 
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Dbpbbssant Expectorants. Stimulating Expectorants. 


Generally tending to depress 
the heart, lessen blood-pressure, 
and increase secretion. 

Antimonial preparations. 

Tartar emetic. 
Alkalies. 

Ipecacuanha. 

Emetine. 

Lobelia. 

Lobeline. 

Jaborandi. 

Pilocarpine. 

Apomorphine. 

Quebracho. 

Quebrachine 
Potassium iodide. 


Generally stimulating the 
heart, increasingblood-pressure, 
and diminishing secretion. 
Acids. 


/chloride. 

Ammonium ! carbonate, 
salts 1 hydrate 

i (Ammonia). 


Nux vomica. 

Strychnine. 

Senega. 

Saponine. 

Squill. 


Balsams 


Terebin- 

thinates 


/Benzoin, 
j Benzoic acid, 
j Balsam of Tolu. 

I Balsam of Peru. 

( Wood tar. 
Terebene. 
Turpentine. 

1 0leum Pini 
j Sylvestris. 
Oleum Pini 
Pumilionis. 


Sulphur. 

Sulphur oils 

Saccharine i Syrups, 
substances i Liquorice. 


Adjuncts. — One of the most powerful adjuncts to expectorants 
is an emetic, which frequently will clear the lungs and save life 
in cases of chronic bronchitis with impending suffocation, when 
ordinary expectorants have completely failed. 

One of the emetics most commonly employed in such cases is 
ipecacuanha, either alone or combined with squill, e.g. half a fluid 
ounce ea(^ of ii>ecacuanha wdne and oxymel of squills. When 
there is gi*eat depression, however, and the circulation is very 
feeble, carbonate of ammonium is to be preferred. 

Another powerful adjunct is warmth and moisture in the 
room in which the patient is living, and this is best secured by 
means of steam brought well into the room from a kettle placed 
upon the hob. The kettle used should either be furnished with a 
very long Bi)Out, as in the case of the ordinary bronchitis kettle, 
or a long tube made of a piece of stout brown paper tied around 
with a string may be used to convey steam into the room from 
the nozzle of an ordinary kettle. 
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Respirators are also serviceable, by preventing the entrance 
of cold air into the trachea. Many persons, forgetting that the 
mouth is part of the digestive tract, and that the nose is the 
proper entrance to the respiratory tract, breathe through their 
mouth ; the consequence is, that the cold air passes down the 
trachea without being previously warmed. In the nose we have 
a special arrangement for warming the air. The turbinated 
bones present an enormous warming surface, like some recently- 
invented stoves, and moreover, a special arrangement is made for 
allowing a free flow of blood through this mucous membrane by 
its being loosely instead of firmly attached to the turbinated bones. 
Its vessels are therefore capable of great and rapid distension, 
so as to allow the air to be readily warmed in cold weather. 

Most respirators are made simply to go over the mouth, and 
their advantage is that they force ]>eople to breathe through 
their nose, or warm the air if they cannot do so, and continue to 
breathe through the mouth. In many persons the same end may 
be gained by forcing them to wear an invisible respirator. An 
instrument is sold bearing this name, consisting of a thin plato 
of metal ; but what is perhaps quite as gooil, or better, is a sove- 
reign or half-sovereign placed between the lips and teeth, ratients 
are thus forced to keep the mouth shut in order to prevent it from 
falling out, and its value makes them careful al>out losing it. 

It is often forgotten too that passages and disused rooms are 
nearly as cold as the external air, and many delicate pe ople who 
would never dream of going outside in cold weather will, without 
thinking, walk through cold passages and in rooms without fires. 
Warm clothing, especially over the shoulders, neck, and chest, 
is very useful, and its utility is recognised by the common employ- 
ment of so-called chest protectors made of chamois leather and 
red flannel. 

Other adjuncts are friction to the chest with stimulating 
liniments ; mustard leaves, warm poultices and the ai)plication of 
plasters ; the emplastrum calefaciens (B.P.) or emplastrum picis 
cum cantbaride (U.S.P.) is especially useful in chronic bronchitis. 

Arrest of Colds. — Catarrhal affections of the resjiiratory 
passages may be excited by irritants of various kinds, and it is 
probable that these irritants are frequently living organisms. 
The form of coryza usually called hay-fever is probably due to 
irritation of the nasal mucous membrane by |K)llen-grains com* 
meneing to grow on it and sending pollen-tubes into its substance. 

Other forms of r^pirafory catarrh, e.g. measles and influenza, 
are probably associate with specific microbes. 

When the respiratory mucous membrane is perfectly healthy 
it is probable that the invading or^isms are quickly expelled 
or destroyed (p. 85) so that no injury results. But when the 
resisting power of the mncoos membrane is weak, either on 
account of general constitutional tendencies, or hrom local and 
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temporary condition of congestion due to a chill (i). 252), the 
microbes may begin to grow and cause great irritation. 

Among the remedies useful in arresting colds we may recog- 
nise antiseptics, which destroy microbes, and also sedatives, 
which remove congestion. 

Hay-fever has been treated by Binz with a watery solution of 
quinine in order to stop the growth of organisms in the nose. In 
some cases this treatment is successful. There is a form of cold 
sometimes known as influenza-cold. Like true influenza it is 
extremely infectious and is easily communicated, not only by one 
member of a family to another, but even by casual visitors. It 
sometimes begins as a cold in the head, passes down the throat 
to the trachea and bronchi, leading to severe bronchitis with 
much depression and occasionally also to gastro-intestinal catarrh. 
Sometimes it begins in the throat and spreads upwards into the 
nostrils and dowmw irds into the air-passages. It may frequently 
be arrested or rendered less severe by the use of dilute carbolic 
acid apjdied to the nostrils in the form of spray or by a syringe 
or nasal douche when the cold begins in the head. When the cold 
begins in the throat it may be arrested by the use of a carbolic 
acid gargle, and such a gargle is also useful when the cold begins 
in the head and is spreading dowm the throat. 

Inhalations of carbolic acid and ammonia apix^ar to be fre- 
quently useful in arresting colds. It setuns probable that their 
effect luay be due partly to an antiseptic action and partly to their 
lessening congestion. Carbolic acid inhalations appear to be 
useful in whooping-cough, probably from an antiseptic action. 

Camphor inhaled and also taken internally is useful in arrest- 
ing colds, though it may be rather hard to give an explanation of 
its mmlu$ ojierandi. 

The sedatives which remove C(mge8tioii of the nasal mucous 
membrane may be either general or local. Amongst the local may 
l>e mentioned bismuth, bismuth and morphine, and cocaine ; and 
amongst the general, preparations of opium, especially Dover’s 
powder, and aconite. 

Selection of Remedies in the Treatment of Cough. 

Cougfi, as I have alrea<ly said, is a reflex act w*hich is per- 
formed by means of a reflex mechanism, and is adopted for the 
purpose of expelling foreign bodies from the air-passages. It is 
evident that, when the source of irritation may be removed by 
efforts at coughing, these efforts are useful, and require to be sus- 
tained rather than prevented ; but if the irritant cannot be re- 
moved, the effort of coughing is injurious rather than beneficial, 
and the same is the case when the amount of effort m dispro- 
portionately great to the good that it effects. In these cases we 
must try to lessen the cough. 
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The source of irritation in the respiratory passages may either 
be free in the lumen of the bronchi^ tubes, or may be situated 
in the mucous membrane lining the bronchi, or in the substance 
of the lung* itself. Thus we may have foreign substances, such 
as dust, which have been inhaled, or mucus secreted from the 
bronchi, resting on the surface of the' mucous membnuie, and 
leading to irritation. Such foreign matter may be expelled by 
coughing, and so may purulent matter lying in a cavity, and the 
cough may be useful by expelling them. 

But if the irritation be simply due to a congested condition of 
the bronchial mucous membrane ; to congestion or consolidation 
of the lung-tissue itself ; to a caseous or calcareous nodule which 
is firmly embedded in the lung; or to infiammation of the pleura, 
it is evident that the efforts at coughing will not remove the 
irritant, but will rather tend to produce exhaustion ; and con- 
sequently we must either try to remove the source of irritation 
by other means, or to lessen the irritability of the nervous me- 
chanism by which coughing is produced. Wliere the cough is 
due to irritation caused by indigestion we may givealkalu s to n*- 
lieve acidity, but we sometimes find that a l>liu‘ pill and a black 
draught are amongst the most efficient remedies for coughs of 
this character, by the permanently beneficial action they exert on 
the digestion. \Vhen there is irritation of the pharynx, as well 
as of the trachea, mucilaginous substances, such as jujuU^s or 
linseed tea, are exceedingly useful. 

Where cough depends on congestion of the mucous iiu in- 
brane of the trachea or bronchi, we not unfrequently find that the 
inhalation of cold air, by causing contraction of the vessi ls, and 
lessening the congestion, will aiTCst the cough, so that patients 
are able to walk out on a cold frosty morning fora length of time 
without coughing. On coming into a warm rcKun the vesst ls of 
the respirator}" mucous membrane again dilate : the mucous 
membrane becomes congested, and the congestion leads to viole nt 
and prolonged efforts at coughing. In such eases counter-irrita- 
tion over the neck, upi>er part of the chest, and hetwetii the 
shoulders is useful, probably by causing contraction of the vtisst Is 
(p. 252), and thus lessening congestion. But congestion, not 
only of the trachea and bronchi, but also of thesmaiUT bronchial 
tubes, may be relieved, not only by counter-irritation, but by in- 
ducing secretion. Congestion of the smaller bronchi indicab d 
by loud whistling ride» all over the chest, is often accompanied 
by great shortness of breath. The inhalation of hot a<jue<»uH 
vapour tends to relieve the congestion by inducing secretion, but 
more f^werful agents still are antimony, ipecacuanha, and apo- 
morphine. In such a condition as the one just mentioned, when? 
secretion is absent and congestion is great, one or other of tlu^se 
drugs should l>e given frequently until secretion occurs freely, as 
indicated by abundant moist rdk$ in the chest. 



^HAP. X.] ACTION OF DRUGS ON RESPIRATION. 259 

Along with these depressant expectorants, some preparation 
of opium should be given, in order to lessen the cough, which at 
this stage is of no advantage. It is advisable not to stop the 
administration of these expectorants immediately on the occur- 
rence of secretion, but to continue them for some time longer, 
and gradually to lessen their amount. Wlien secretion has be- 
come copious, either from the administration of depressant ex- 
pectorants or from the natural course of the disease, we have 
resort to such drugs as will tend to cause its expulsion, and also 
to lessen its formation. Amongst those which tend to lessen its 
formation are balsams and terebinthinates (p. 255), and those 
which tend to assist expulsion have ah*eady been mentioned (p. 
254). Along with those we generally combine some x>re}>aration 
of opium if the cough is disproportionately severe, and in chronic 
bronchitis cod-liver oil (p. 254) is perhaps the most efficient of 
all remedies. 

Action of Drugs on the Bronchi. — The bronchi contain 
muscular fibres in their walls, which appear to maintain a state 
of tonic contraction similar to that of the arteries. The motor 
fibres which supply these muscles are contained in the vagi. 
When one vagus is cut the bronchi of the corrosj^onding lung ex- 
pand, and when the peripheral end of the cut vagus is stimulated, 
the bronchi contract so much as sometimes almost to close com- 
pletely ; but the vagi apix^ar to contain bronchial-dilating fibres, 
as well as bronchial -constricting, so that irritation of the peripheral 
t*nd of a cut vagus may sometimes cause marked dilatation instead 
of ccaitraction, and sometimes primary contraction followed by 
<lilatation. Tlie vagi also contain afferent fibres, passing from 
the bronchi to the nerve-centres, and these afferent fibres have 
also a twofold action, so that when the central end of one cut 
vagus is irritated, the irritation may cause either rellex contrac- 
tion or reflex dilatation of the bronchi in the other lung. It is 
probable that there are two cerobro-spinal centres : one produc- 
ing dilatation and the other contraction. Atropine completely 
paralyses either the constricting fibres of the vagus or their ter- 
minations in the bronchi, so that after a very small dose stimu- 
lation of the peripheral end of the cut vagus no longer causes 
contraction. Ether probably paralyses the cerebro-spinal centre 
for contraction, so that irritation of the central ends of a di\ided 
vagus causes expansion instead of contraction in the bronchi of 
the other lung. Small doses of nicotine have a jwverful effect 
in expanding the broncdii, but the mode of action of the drug has 
not l)ccn determined.^ 

Patholo^ of Bronchial Asthma. — The attjteks of dyspnoea 
which occur in 8i)a8modic asthma in all probability depend upon 
spasmodic contraction of the unstriped muscular fibres in the 
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bronchi. In some cases no definite cause can be assigned for 
the occurrence of these attacks, though a gouty tendency in the 
patient, or the imperfect elimination of waste products, as in 
renal diseases, increases the tendency to their occurrence. In 
other cases they appear to be occasioned by irritation, either in 
the mucous membrane of the respiratory tract or irritation of 
some other part of the body. Thus they appear sometimes to 
be brought on reflexly, by irritation of the nose by polypi, by 
certain odours, or the inhalation of irritating dust, especially 
pollen of grass, or by congestion of the mucous membrane in 
ordinary coryza. Sometimes irritation of the pharynx by en- 
larged tonsils appears to bring them on, and they frequently 
arise from bronchial catarrh. At other times they may occur in 
consequence of indigestion, constipation, of worms in the intes- 
tine, of disease of the uterus or ovaries, or of pregnancy. 

Treatment of Asthma. — In cases where the cause of the 
attacks can be ascertained, the cause is to be removed. Thus in 
gouty patients the free use of water as a beverage, and the ad- 
ministration of iodide and bromide of potassium or of salicylate? 
of sodium may be useful. In renal asthma the diet must be chiefly 
farinaceous and fatty, meat and beef- tea being sparingly given, 
80 as to avoid the accumulation of waste products in the system, 
and caffeine (pp. 433, 434) may be given to aid their elimination. 
The asthma of dyspepsia, and also that of constipation, may 
possibly be due partly to the presence of abnormal digestive pro- 
ducts in the blood, as well as to irritation of the mucous mem- 
brane of the stomach or intestine. In dy8))eptic asthma pepsin 
has proved very useful ; emetics are sometimes of service, pro- 
bably by removing irritating substances (p. 255), and ipecacu- 
anha may possibly have some sp^ial action of its own on the 
mucous membrane, in addition to its emetic action. Constipation 
is to be treated by laxatives (p. 888) and cholagogues (p. 404), and 
worms by vermifuges (p. 408). Polypi in the nose and enlarged 
tonsils are to be remov^, and for congestion of the mucous mem- 
brane of the nose or throat, carbolic acid lotion may be used 
(p. 257). 

The medicine most usually employed to prevent recurrence 
of the attack is lobelia inflata. The exact mode of action of this 
drug is not known, but the general sjmptoms produced by it so 
closely resemble those of tolmccotbat it is often known as Indian 
tobacco, and possibly its action on the bronchial tubes may he 
somewhat the same as those of nicotine. During the attacks of 
spasmodic asthma more relief is nsnally afforded by the inhala- 
tion of smoke of various kinds than by any other means. The 
smoke of tobacco, of the leaves of various species of datura, of 
paper impregnated with potassium nitrate, or with a mixture of 
pot^ium nitrate and chlorate; of pastiles and of various powders, 
which probably are principally composed of powdered datura* 
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leaves, mixed with powdered nitre, and perhaps, also, with ipe- 
cacuanha, all prove useful. The action of all these smokes is 
probably the same as that of nicotine, for Vohl and Eulenberg ' 
have shown that the active principles in tobacco-smoke really 
are not nicotine alone, but are the products of the dry distilla- 
tion of tobacco-leaves, consisting chiefly of pyridine, collidine, 
and aUied substances, which resemble nicotine in action, and are 
present along with it in the smoke. The same products, but in 
different proportions, are obtained by the dry distillation of other 
organic bodies. The proportion in which the different bases are 
present depends both on the nature of the substances subjected 
to dry distillation, and on the amount of oxygen present during 
the process. When much oxygen is present, bodies of higher 
atomic weight and less volatile than those lower in the series 
are formed, much collidine being produced when tobacco is 
smoked as a cigar, while pyridine is the chief product when it is 
smoked in a pipe. It is probable that the admixture of nitre 
with paper or with powdered leaves acts beneficially by producing 
a different mixture of organic bases than would he produced by 
burning the paper or the leaves alone, and that we must look to 
bodies allied to colUdiue for the relief of asthma. 


Arch. Pharm. (2), 1873, Tol. cxlvii. 130-IC6. 
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CHAPTEE XL 

ACTION OF DRUGS ON THE CIRCULATION. 

It has already been mentioned that the cells of which higher 
organisms are composed live in the intercellular fluid or lymph 
which bathes them. 

This nutritive fluid is continually being renewed by fresh 
supplies exuding from the blood-vessels into the lyinph-spaee.s 
winch surround the cells, the excess being removed by absorption 
either by the veins or by the lymphatics. Besides this, an inter- 
change of gases vintemal respiration) and of solids takes place 
by diffusion between the lymph and tlie blood. 

"When the circulation stops, internal respiration is arrested, 
and the cells die. But they do not all die at the same time, for 
some are able to live longer without fresh 8up})lies of oxygen 
than others. The order in which they die is (1) the cells of thi' 
initiative nerve-centres, as the brain ; (2) thost- of the autouuitic 
and reflex centres ; (3) nerve-fibres (which arc modified nerve- 
cells) ; (4) unstriated muscles ; (5) striated muscles. 

Arteries and Veins. — It is imjrortant in this res]»ect to re- 
member that it is only so long as blood is in the arteries that it 
is available for the nutrition of cells. Once in the veins it is 
useless for nutrition ; and were it not that it readily pu.sses from 
the veins into the arteries again, it might as well la outside the 
body for any puriX)8es of nutrition. 

The veins are very capacious, and when dilated to their 
utmost, they can alone hold all the blood the body contains, 
and more. During life they are constantly ke]it more or less in 
a state of contraction by the action of the nervous system, but 
when they become completely dilated, as after death, all the 
blood flows into them, leaving the arteries emi>ty. It is there- 
fore possible, a.s Ludwig has well expre8.sc-d it, to fdeed on animal 
into its own veins. Schiff has shown that when the blood-vessels 
relax as they do after section of the medulla oblongata, the whole 
of the blcKxl of another animal as large as the one exiterimented 
upon must be introduced in addition to its own, in order to raise 
the pressure within the vessels to the normal. Even this is in- 
s^cient to keep up the pressure, for the vessels go on still 
dilating, and the pressure falls, notwithstanding the large quan- 
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tity of blood which is present in them. It is therefore evident 
that the normal action of the vaso-motor centres is more than 
equivalent, for the purposes of circulation, to as much blood 
again as the animal possesses. Weakened power of these centres 
is to a certain extent equivalent to bleeding, and increased power 
has a similar effect to an increase in the quantity of blood in the 
vessels. 

Blood-pressure. — The continuity of the circulation of blood 
through the capillaries is not maintained by the heart alone : 
the elastic pressure of the arteries on the blood within them plays 
a most important part, and indeed during the cardiac diastole the 
circulation is maintained entirely by this elastic pressure. 

If the arterioles or capillaries through which the arterial 
system empties itself into the veins are much contracted, so that 
the blood can flow only slowly through them, the heart may stop, 
and yet the blood-pressure niay remain for many seconds almost 
unchanged. But if the arterioles or capillaries are dilated, the 
arteries quickly empty themselves into the veins, arterial pres- 
8ui*e rui>idlv falls, and circulation soon stops. 

ri 

a * 
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I use the words arterioles and capillaries as synonymous, 
because it is almost certain that the capillaries do contract. In 
most cases where contraction has occurred in the peripheral 
vessels, it is difficult or imi>ossible to say whether its seat is in 
the cai)illarie8 or arterioles. 

The action of the heart is to pump the blood out of the veins 
into the arteries, and this it can only do when the blood reaches 
it. If the veins are much dilated and the animal is in an up- 
right |K)Bition, no blood may reach the heart, or so little blood 
that its pulsations are practically useless. This is seen in the 
frog when dilatation of the lai*ge veins has been reiiexly pro- 
duced by striking the intestines (Fig. 836). When the anim^ is 
laid flat, the blood flows into the heart, and then it works nor- 
mally* It is probable that a similar condition occurs in man, as 
one of the factors in shock ; and in this condition, as well as in 
fainting, or failure of the heart's action bom the effect of drugs» 
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as chloroform, or other causes, the person should be laid flat, 
with the limbs raised so that the blood may flow out of them 
into the heart, and with the head low (either perfectly level with 
the body or depressed below it), in order to permit of an in- 
creased supply of blood to the intra-cranial nerve-centres. 

Fainting and Shock. — In fainting there is sudden uncon- 
sciousness, which appears to be caused by sudden arrest of the 
supply of blood to the brain. This arrest may be due to a rapid 
fall in blood-pressure, either from stoppage of the heart, rapid 
dilatation of the arterioles, or sudden removal of pressure from 
the larger vessels. It is possible that those conditions may be as- 
sociated with spasmodic contraction not only of the vessels of the 
face and surface generally, but of those supplying the brain itself. 
The effect of sudden change from a horizontal to an upright pos- 
ture in producing syncope has already been mentioned (p. 205). 
Sudden removal of external pressure from the great vessels acts 
upon both arteries and veins. It removes external 8upi>ort from 
the arteries, and allows them to yield more readily to the in- 
fluence of the blood-pressure, and by their dilaUition to lessen it. 
It allows the large veins also to dilate, and blood to stagnate in 
them. Its influence is readily seen when fluid is removed too 
suddenly from the abdomen, and external pressure by a bandage 
not supplied in its place, as in cases of ascites. 

It is seen, perhaps, even more strikingly, where the bladder 
has been allowed to l>ecome distended and is suddenly emptied. 
The effect of this is shown in Fig. 84. In a the bladder is repre- 
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fiented as full, and, the pressure within the abdomen being con- 
siderable, the veins are prevented from dilating, the heart is well 
supplied with blood, and tho circulation in the brain is active. 
In b, the bladder is represented as empty, and the abdominal 
oont^ts being diminish^, so that the intra-abdominal pressure 
is lessened, not only do the aorta and other vessels become lax 
from loss of the external pressure, but the veins dilate, the heart 
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is imperfectly supplied with blood, the cerebral circulation fails, 
and syncope ensues. This occurs more readily just after waking, 
before the vaso-motor centre has recovered its usual tone, so that 
one of the most favourable conditions for its occurrence is when 
a man jumps suddenly into the upright position and empties his 
bladder immediately on waking. The consequence of this some- 
times is that he falls down suddenly, quite insensible, during the 
act of micturition. I have seen one case in which the tendency 
appeared to be increased by the practice of opium-eating, pro- 
bably from the diminished excitability of the vaso-motor centre 
produced by the drug. It is evident that the danger will be in- 
creased if the intervals between the systoles of the heart are pro- 
longed, and it is the combination of the natural tendency to 
syncope, produced by large doses of digitalis, with that caused by 
the sudden assumption of the upright i)08ture, and by the rapid 
emptying of the bladder, which renders micturition in the upright 
posture so excessively dangerous in ])ersonB under the action of 
<ligitali8, and leads so frequently to death. 

It is evident that fainting may be prevented by increasing the 
blood-pressure in the brain locally, or throughout the body gene- 
rally. To increase it locally the head of a fainting person should 
l)e allowed to lie level with the l>ody, or a little below it, and on 
no account raised even by pillows. A fainting fit may indeed 
often be prevented by sitting with the head hanging between the 
knees. It may also l>e prevented or removed by such conditions 
as raise the general blood-pressure, e.g. a draught of cold water, 
which causes contraction of the gastric vessels, or a sniff of am- 
monia or acetic acid, which stimulates the nasal nerves, and 
causes reflex contraction of the vessels generally. In some ports 
of India the natives are accustomed to bring persons romid from 
a faint by compressing the nostrils and holding the hand over 
the mouth, so as completely to stop respiration. The accumula- 
tion of carbonic acid in the blood irritates the vaso-motor centre, 
raises the blood-pressure, and thus probably tends to bring the 
person round. 

In shock there is no unconsciousness, but the failure of the 
circulation is even more profound than in syncope. Its pathology 
is not perhaps exactly ascertained, but it probably depends to a 
great extent on a paralytic distension of the great veins, as in 
6olt2*s experiments. I have found that in shock produced in a 
similar manner in a rabbit the blood-pressure could be raised 
from two inches up to two and a half by the inhalation of am- 
monia. 


> of the OlronlatloB. — In order to understand the action of drugs 
on the oironlmtion it is absolutely necessary to have a clear idea regardingthe 
effect of the heart and capillaries in maintaining the blood-preesure. ThxB 
is best obtained by using a schema which can be easily made from a smy* 
apparatus (Fig. 85). By removingtbe glass or metal tube from one dt tncati 
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and attaching a nozzle with a small stopoock to the india-rubber tube in its 
stead, we obtain a very good schema of the circulation ; and, by imitating on 
it the changes which occur in the heart and vessels, we may form a much 
clearer idea of them than we cotild otherwise do. The india-rubber ball 
will represent the heart ; the elastic bag, surrounded by netting, will repre- 
sent the elastic aorta and larger arteries ; and the stopcock, which regulates 
the size of the aperture through w^hich the air e8ca{)os, will represent the 
small arteries and capillaries, whose contraction or dilatation regulates the 
flow of blood from the arteries into the veins. We may judge of the tension 
in the arteries by the distension of the bag, or still better, we may connect 
the tube between it and the stopcock with a mercurial manometer, and 
estimate the tension by the height of the mercurial column which it sustains. 
If we turn the stopcock so as to present some resistance to the escape of air, 
and then compress the india-rubber bail, very little air w’^ill issue from the 
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stopcock even while we are squeezing tlu- ball ; the greater part of it goes to 
distend the bag; and, when we cease to compress the ball, veiw' little air 
passes through the stopcock. At the next B<pieezo, the bag becomes a little 
more distended ; and a little more air passes through the stopct^rk, not only 
while we are compressing the ball, but even when we relax our grasp. At 
each squeeze of the ball, the elastic bag lieconies tighter, till it is so tense, 
and contracts so strongly on the air inside, that it can jiress all the extra 
amount of air, forced into it when the ball was compressed, through the 
stopcock during the time when the ball is relaxed. When this is the cast*, 
every time we squeeze the ball we see the bag become a little fuller, and air 
issue more quickly from the nozzle. At each relaxation, while the ball is 
reflUing, the bag gets a little slackc^r, and the air passc»g out of the nozzle a 
little more slowly, but never stops entirely. During the time the ball is 
fllling, the valves l^tween it and the bag and nozzle are closed, and cut it 
off fjtxfm any connection writh them. All this time, then, the stream of air 
from the nozzle must be entirely independent of the ball ; it is nroduc^ by 
the contraction of ibe elastic bag, and by it alone. The l>ag may W stretehcil, 
and the tension of its waUs increased in consequence, in two ways : first, by 
working the ball more quickly or compressing it more completely ; second, 
by lessening the opwng of the nozzle, and thus hindering the passage of air 
through it. One trial will, 1 think, be enough to show how mt^ easier it ia 
to al^r the pressure by changing the size of the nozzle than bv any altera* 
tton in the working of the ball, to prove that alterations in biood^pressuro 
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probably depend much more on alterations in the lumen of the small 
arteries than on changes in the action of the heart. 

But our schema, as it at present exists, is not a perfect representation of 
the heart and vessels ; for it draws its air from an inexhaustible reservoh, 
the atmosphere, and is not obliged each time to use that amoxmt alone which 
it had previously driven through the nozzle ; while the heart can only use 
the blood w'hich has been forced bv it through the capillaries and retiumed 
to it by the veiuH. In order to make our schema complete, we must connect 
its two ends by tying them into a bladder or large thin caoutchouc bag (such 
as is used, after inllation, as a toy for children), so that the air shall pass 
into it from the nozzle and be sucked out of it by the elastic ball. This will 
represent the veins. If wo then repeat the experiment just described, we 
shall hud that, wdien we begin to work the ball and stretch the elastic bag 
representing tlie arteries, the bladder representing the veins becomes empty 
and collapsed; and just in proportion as w’e till the bag do we empty the 
bladder. If w’e now’ stoj), the air w'iU gradually escape from the bag to the 
bladder, till the air in both is of equal tension, as at lirst. 


Circulation in the Living Body. — The phenomena of the 
circulation in the heart and vebsels are very much the same as 
in the schema. "When the heart stands still (as when the vaults 
is strongly galvanibe<l), the hlood flows from the arteries into 
the veins until the arteries are nearly empty and the pressure 
within them falls to zero. If the heart now begin to beat, it 
forces blood into the elastic aorta and arteries at each systole, 
and distends them, just like the elastic l)ag of the schema ; 
while at the same time it Uikes blood from the veins, and they 
become empty in i)roportion as the arteries become full. During 
every diastole of the heiu t, the distended aorta and other arteries, 
in virtue of their elasticity, contract on the blood tluy contain, 
and keep it flowing on through the capillaries till another systole 
occurs ; the heart, meanwhile, being completely shut off from 
the aorta by the sigmoid valves (just as the ball of the schema 
was shut off from the elastic bag). In general, the diastole is 
longer than the systole ; so tliat for the greater part the circula- 
tion through the capillaries is carried on by the elasticity of the 
arteries, and not directly by the heart. The arteries, wliich we 
have 8upiX)8ed to be at first empty, gradually become distended 
by the heart, just as the elastic hag was by the hall, and exert 
more and more pressure on the blood in them (so that it would 
spout higher and higher if one of thorn were cut), till ihey ai*e 
able during the diastole to press the same amount of blood 
through the capillaries into the veins as had been pumped into 
them during the systole. The more tensely they are stretched, 
the greater is the pressure they exert on the blood they contain ; 
and the amomit of this is termed the arterial tension or blood- 
pressure. These two terms mean the same thing, and we use 
one or otlier just as the fancy strikes us. At each systole, the fresh 
supply of blood pumped in by the heart stretches them more ; 
that is, the arterial tension rises. During each diastole, the 
blood escapes into the wide and dilatable veint, and the arteries 
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become less stretched ; that is, the arterial tension falls. This 
alternation of rise and fall constitutes the pulse. 

Besides the oscillations which take place in the blood- 
pressure at each beat of the heart, a rise and fall in the form 
of a long wave occurs at each respiration. The wave begins to 
rise just after inspiration has begun, reaches its majdmum just 
after the beginning of expiration, and then begins to fall again 
till a new wave succeeds it. The heart-beats are generally quicker 
during inspiration, and slower during expiration. 

The blood -pressure thus oscillates up and down at each 
heart-beat and rises and falls with each respiration, and the 
average between the highest and lowest points is called the mean 
arterid tension or mean blood-pressure. 

Besides the oscillations in blood-pressure due to the pulse 
and to the respiration, there are slowly rising and falling waves 
to which the name of Traube*s curves is given. These are due 
to alternate contraction and relaxation of the arterioles and 
capillaries. Rhythmical contraction of the arterioles has been 
observed in almost all parts of the body of rabbits, and probably 
occurs both in the lower animals and in man. 

The blood-pressure is not equal throughout the whole arte- 
rial system. It is greater in the large and less in the smaller 
arteries, in which it becomes diminished by the friction between 
the blood and the arterial walls. It is also modified by gravity, 
so that the position of a limb may alter the pressure in its 
arteries. 


Method of ascertaining the Blood-Pressure. 

The hlood-presBure is usimllj estixuated in animals by coxuiecting a largo 
artery, each as the carotid or femoral, with a bent tube containing mercury 
by means of a connecting tube, which is hlled with a solution of carbonate of 
s^mn to prevent coagulation. The pressure is estimated by the height at 
which the mercnry stands in the outer limb of the tul^e. The height may 
either be read off with the eye, or, what is much better, it may be registered 
on a revolving cylinder by means of a long float which rests upon the surface 
of ^ meronry, and bears on its nj^r end a bruah or pern This method, 
which is important both in itself and as being the introduction of the graphic 
method into physiology, we owe to C. Ludwig. The a|>paratus is known as 

Tracings may be taken upon jmper with a varying speed : it is usual to 
take them upon paper travelling rapidly, so that quick and small oscillations 
due to the ca r d i ac beats may uoi be lost or obscured by fusion. The great 
disadvanta^ of this is that it is impossible to use the curves directly : they 
must he reduced, and this is a work requiring much time and labour. When 
taken on a slowly revolving cylinder we get the general results of the action 
of a drug an the blood-pressure shown us at a glance ; imd its effects on the 
form and rapidity of the pulse may by a little arrangement be recorded from 
time to time on another ^Hnder revolving more rajndly. 

This method gives us hath the blood-jiressure and the oscillations which 
It undergoes on account of the cardiac pulsations and re^nration. If we 
wish to get the mean Uood-preesure nnaffected by these oseillaiioni, it is 
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done by siinply narrowing at one point the calibre of the tube containing the 
mercury, either by a stopcock, or by reducing the tube to a capillary bore. 

rallaoiea of Xterooiial MUuiomotora. — The osciUatmg mercurial 
column does not give the variations in blood-pressure quite truly, because 
the oscillations are compounded of these variations and of the osciUations 
due to the inertia of the mercury itself. In order to obtain the exact form of 
variation we employ Fick’s kymograph (Fig. 86), or Roy’s tonometer, in 
which the apparatus is made xerv light, and all oscillations due to its own 
inertia are as far as possible avoided. 



Fia. M — Fiok’ji krtnofrnipb. It of « Sai mtud bent into m newly circular form, fllled 

with alcohol, AnU conn«H'te<l a Ith the artery by meanit of a leaden tube, ftlled with a «o!utioD of 
Aotilum oartmnaie. When the prtwure indvaaet within It, the tube flftraighten«, and when the 

f iroMurc (UraluUhee it bendji. Theee chaniree are znaintlfled and recorded on a cylinder by a 
Ifrbt leTer, The rihratiune of the lerer are leatwned by a pUton, which works In a tube filled 
with glycerine. 


AasMttaetlos. — Even if the instrument be free from 
fallacy, we still have difliculty in Ascertaining the real action of the drug on 
the circulation, inasmuch as the blood -pressure is much affected by move- 
ments, and by ansesthetics. If the animal is not amesthetised we may get 
untrustworthy results from the straining or movements it may make, and if 
it is anfesthetised, the anfcsthetic may greatly alter the power of the heart, or 
the sensibility of the nerve-centres either to the direct action of the drug 
upon them, or to its reflex action through the afferent ner\‘e8. In order to 
get rid of movement, and at the same time to prevent the vascular centres 
from being much depressed, curare is sometimes used instead of an anaesthetic. 
Perliaps, almost enually good results may be obtained by using eiher as the 
anssstnetio, carefully regulating the supply so as to abolisn sensation without 
greatly affecting the medulla. The reasons why this is }>os8ible are discussetl 
at p. 204. In order to regulate the supply of ether, we use a 8to{>cock. by 
which pure ether, or pure air, or an admixture of both in any desired projwr- 
tion, can bs passed into the lungs (Fig. 78, p. 211). 

Otbar MUtelaa arise from tlie mode or injecting the drug, and this has 
sometiines led to false^resulis : thus drugs are not unfreouently ii^ecied into 
the ju|^ar vein, as it is very conveniently situated for the pui^iose. In this 
way, however, they are carried directly to the heart, and act much more 
strongly upon it, than they would do "if absorbed from other parts of the 
My. In the case of irri^t salts, for example, time is not afforded for their 
irntant properties becoming lessened by chemical combination witli the con- 
stituents of the blood. If the solution ii\jecied contain particles which wiU 
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not pass throu^rh the pulmonary capillaries, or if it is likely to cause coajTu- 
lation of the blood, it may plug up the pulmonary vessels and give rise to 
dyspnoea and convulsions. 

Both these objections are avoided when the drug is injected under the 
skin, or into the peritoneal cavity. Absorj^tion from the is slower than 
from the peritoneum. In some experiments this is a disadvantage : in others, 
however, it is an advantage, 

Anotlier hUlacy sometimes arises from the solution of carbonate of sodimn 
used to prevent coagulation. In order to prevent the blood from passing too 
far into the tube connecting the artery with the k^nnograph, it is usual to 
introduce the solution of carbonate of sodium into the tube by a smnge (vuh 
Fig, 80) or otherwise, under a pressure very little less than the usuiU blood- 
pressure of the animal experimented on. If the Mood-pressure bo lowered 
much by stoppage of the heart or dilatation of the vessels, the solution of 
carbonate, or bicarbonate of sodium, runs into the arteries and may cause 
con\'ulsiona and death. Thus stoppage of the lieart by irritation of the vagus, 
or by the action of a drug, may sometimes aj>)>car to be followed by results 
which are not really dne to it, but only to the conditions under wliich the 
experiment has been made. 


Alterations in Blood-pressure. 

In speaking of blood-pressure, arterial blood-pressure is always 
meant, unless otherwise stated. 

As the blood-pressure depends on the difference between the 
quantity pumped into the arterial systt m by the heart at one 
end, and the quantity flowing out through the arterioles into the 
veins at the other in a given times it is evident that — 

The blood-pressure will remain constant wlien these quan- 
tities remain equal to each other. 

It will rise when — 

(a) More blood is pumped in by the heart. 

(b) When less flows out through the arterioles in a given 

time. 

It will fall — 

(a) “WTien less is pumixcl in by tin* heart ; or, 

(b) More flows out through tlie arterifdes ; or, to look at it 

another way : — 

Heart I active. Blood-pressure rises, 
lless „ ,, ,, falls. 

dilate „ ,, falls. 

The heart may throw more blood into the. arteries, either by 
pulsating more rapidly, or by pulsating more vigorously and 
more completely, so that at each contnn tiou a larger amount of 
bk>od is expelled. But increased activity ©an only affect the 
blood -pressure so long as there is a free supply of blood entering 
the hc^rt. If there exist any obstruction to its entrance the 
increased cardiac action will have no effect. Hence obstruction 
of the pulmonary circulation will also lower the blood-pressure. 
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The causes of alteration in the blood-pressure may be tabulated 
as follows : — 

B loo(l-P ressu re 

May be raised — May be lowered — 

1. By the heart beating 1. By the heart beating 

more quickly. more slowly. 

2. By the heart beating 2. By the heart beating 

more vigorously and more less vigorously and completely, 
completely, and sending more and sending less blood into the 
blood into the aorta at each aorta at each beat. 

beat. 3. By dilatation of the 

3. By contraction of the arterioles, allowing the blood 

arterioles, retaining the blood to flow more quickly into the 

in the arterial system. veins. 

4. By deficient supply of 
blood to the left ventricle, as 
from contraction of the pul- 
monary vessels, or o])struction 
to the passage of blood through 
them, or from stagnation of 
I bk>od in the large veins, e.g,, 

I in shock. 

The influences on the pressure exerted by (a) the number of 
beats, and {h) by the amount of blood sent out by the heart at 
each beat, to a certain extent, though by no means completely, 
counteract each other ; for, when the heart is beating quickly, 
it has not time to fill completely, and so sends out little blood 
at each beat : but, when beating slowly, it becomes quite full 
during each diastole, and sends out a larger quantity of blood 
at each contraction. 

It is evident that the amount of blood which the heart can 
send into the arteries at each beat will dej)end also upon the 
completeness with which the ventricle relaxes during diastole. 
If the relaxation be incomplete very little blood will enter the 
ventricle, and thus a drug which increases the contractile power 
of the heart may, by unnecessarily prolonging the systole, lower 
the blood-pressure as much as a drug which paralyses the heart 
and prevents the ventricle from expelling its contents. 

Relation of Pulse-rate and Arterioles to Blood-pressure. 

Although we are unable, from the more fact that the blood- 
pressure rises or falls after the administration of a drug, to say 
whether the result is due to the action of the drug on the heart 
or on tlje arterioles, yet we can come to some general conolusion 
regarding its mode of action by comparing the alterations 
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it has produced in the blood-pressure with those which occur in 
the pulse-rate. For in the normal condition of an animal, when 
all the nerves are intact, a rise in the blood-pressure renders the 
pulse slow by increasing the normal tone of the vagus centre in 
the medulla, and a fall of blood-pressure quickens the pulse by 
diminishing the tone. This mechanism tends in the normal 
animal to keep the blood-pressure more or less constant. 

We find, therefore, that when alterations in blood-pressure 
and pulse-rate are depicted graphically, so that a rise in one 
curve indicates a rise in blood-pressure, and a rise in the other 



FlO. 87.— Dlggnun o( « polae aad Uood-prvAMirc cttnr<>, « here tbe aiKKDHionjt aure da« at find to the 
•cUoxk o< a drug coi the heart, as in the ease of atropine. The nuhroken tine indicates the h(ond< 
nreamre, and ^ dotted line the poise. After the injection shown bjr the rertical line the ragos 
le paraijsed, the poise becomee rery rapid, and the bSood-prwwaxe riae*. At a tbe Taeo-motor 
eeohre beootmee paialjrsed, the arterioiee dilate, and tiie prevtsuTe falls. From o to 8 the acttan 
of the heart oootinoee nearlj ontform, notwithnanding the fail in btood-preasore, hot at b the 
heart begina to beoome pstfsdvaed, and the polse>rate and blood-preesore both oratinoe to fall 
•leadllj tUl death, 

indicsteB quickening of the poise, tbe two curves run in oppo- 
site directions if the alteration in blood-pressure is due to tbe 
arterioles, but they run parallel when tbe alteration is due to 
the heart ^ig. 87). Thus, if the vagi be cut, we find that tbe 
pulse-rate rises, and in consequence of this tbe blood-pressure also 
rises. Here the alteration in pressure is due to tbe heart, and 
the two curves are therefore parallel. If the vagi be irritat^ the 
pulse-rate falls, and in consequence of this the bl^-pressnre also 
falls. Here again tbe alteration is due to the heart, and the two 
curves are pilitdlel. 



Fmi. 88.-l>Uijirnua of pttiM mud btood^pniMiM enrm. th^ ulUfmkm or* do* ot «rft to tlw" 
oetlem of » drug uu Urn Mtmkdm, Th« imbrokon ttj>« tndkn c* lim tdood pMmro, th« douod 
liiw IfulJontot tho poloe. Tbo oprlght lino todloaoi th« tlin« ut mjmtrm id %bu poUott. This 
U Mitmd b7 oootnMJlIiMi ed the oxtorloios mod cmM<twnt rim- of ThU rim 

tthaolidM tbo otgn* rooK sod m t u m ifowim of th« pois*. At h Umi rugm hmmtmpmniywd 
the pnlit hecmnei quick, tad the pr o nw m ! rise# highn hetweem a nod •* At n th« nm>’ 
motor h o c iofii i i t pitxmtjr««d, th« artorioirw dll»t«. and ih# praomie hllt% mdmhhMtutdltig 

th* raptditjr of Um pulm. At « the bein tfwoff twfiiu to h« po^jrwed, fM iMoli hioonic glow, 
and both ptdM Mid fftmmrv fuit mmdUf fill daotb. 

If, on the other hand, the arterioles are made to contract tbe 
pressure rises, but tbe tnereasetl pressure stimulates tbe vagus 
roots in the tnedoUa and tbe pulse-rate falls, so that the currea 
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run in opposite directions. If the arterioles dilate the pressure 
falls, and the vagus tone being lessened the pulse-rate rises ; so 
the curves are again in opposite directions (Fig. 88). 

An example of this is seen in the accompanying curve (Fig. 89) ^ 
which illustrates the action of erythrophlceum — a substance similar 
in action to digitalis — on the circulation. After the injection of 
the drug the vessels contract, and the blood-pressure consequently 
rises and produces some slowness of the pulse. In a little while 
the vagus becomes paralysed, the pulse becomes quicker, and 


/ 

i H lit 


na. BA--CurT« of th« pulM aad blxK).jtf«ttar« la ft oat ancar dirialoft of the «mn»l cord at the atlai 

aad InJecUou of eigrthrophloetua. (From a paper by Brantoa aad Pfi, TVttm. roU 167.) 

the pressare rises still farther. At a later stage the heart be- 
comes slow, apparently from the action of the drug upon it, and 
the blood-pressure then foils again. At first then, urhere the 
alteration of pressare depends upon the state of the vessels, \re 
have the two curves running in opposite directions, but when 
the alterations depend upon the condition of the heart we have 
them running parallel.' It will be noticed that in the latter part 
of the curve, although the blood-pressure and the pulse sink 

' Although the nae in blood -preesure which aocompAnics that oi the pulse ii 
parth due to the heart, it is ver} probable tliat the eoutraction o{ the artfiiolM 
which oaueed the rite at first is not continuing but increasing. 
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together, they do not sink quite parallel ; the pulse falling very 
•rapidly and the blood-pressure very slowly. From this fact we 
may conclude that the arterioles are still contracted, and this 
affords an illustration of another way in which we judge of the 
effect of drugs upon the arterioles. This conclusion would not 
be warranted by the data contained in Fig. 89 alone. For the 
slowness with which the blood-pressure falls in this experiment 
might possibly be due to the he£^ beating more perfectly, at the 
same time that it begins to beat more slowly. An examination 
.of the original tracings of the blood-pressure shows that this is 
not the case and that the beats of the heart became feeble at the 
same time that they became slow. 

The mutual regulating power of the pulse and blood-pressure 
only exists when i£e vagi are working normally. If they shoidd 
be paralysed, either 1^ section or by the action of a drug, in- 
creased arterial pressure will no longer slow the pulse ; it may 
even quicken it, and therefore the pidse-rate and blood-pressure 
may, in such a condition, run parallel even though the increased 
pressure should be dependent upon alterations in the arterioles. 

But if the vagi are not paraiysed, and we find on comparing 
the curves of blood-pressure and pulse-rate that they run parallel, 
a fall in &e blood-pressure and slowness of ptdse occurring 
together, or a rise in pressure and quickness of pulse accom- 
panying each other, we may conclude that the alterations in 
such a case are due to changes in the action of the heart. 

If, however, we find that the corves run in opposite directions, 
the pressure rising and the pulse falling, it is highly probable 
that the rise is doe to contraction of the futerioles, and that the 
fall of the pulse is caused by the rise of pressure acting as a 
stimulus to the vagus roots. This is, however, not quite certain, 
as it might be doe to the action of the drug upon the vagus, and 
the proper method of ascertaining this would be that employed 
by Ludwig, of allowing a quantity of blood to flow out into a 
bladder connected with a blood-vessel, so that the pressure 
should fall. If the pulse still continued slow in spite of the fall 
of pressure, it would be evident that the slowness was due to the 
action of the drug upon the vagus, and not to indirect action 
through the blood-pressure. By employing a bladder in this 
manner the blood can be quickly introduced again into the 
vessels after the effect of its withdrawal has been ascertained. 

We not unfrequently find that, owing to the action of a drug 
the pulse, which has b^me slow during the rise of the blood- 
pressure, suddenly becomes very rapid notwithstanding that the 
pressure continues high. This is usually due to paralysis of the 
vagus-ends in the heart, and, when this occurs, the correctness 
of the conclusion which we draw from the occurrence may be 
ascertained by stimulating the vagus in the neck by a fiuradaio 
current, and seeing whether any slowing or stoppage of the heart 
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occurs. Frequently we find that after the pulse has become 
quick from paralysis of the vagus, the pressure which the quick 
pulse had raised begins to fall again from paralysis of the 
arterioles. The pulse may continue quick and weak almost till 
death and then cease suddenly, or it may become gradually slow 
as well as weak from paralysis of the heart itself. 

Effect of the Arterioles on Pulse-curves. — The influence of 
the arterioles upon the blood-pressure in a living animal can be 
to a great extent ascertained by the rapidity or slowness of the 
fall of the blood- pressure during the diastole of the heart. When 
the he^ is beating slowly the diastole may be long enough to 
show distinctly the curve which the blood -pressure describes dur- 
ing its descent ; but if the heart is beating quickly the diastole 
may be so short that this curve cannot be exactly obtained. It is 
then necessary to prolong the diastole artificially by stimulation 
of the vagi. 

The reason why the part which the arterioles play in main- 
taining the blood -pressure can be ascertained by the way in 
which it falls during cardiac diastole, natural or artificial, is that 
in the healthy heart the aortic valves close during the diastole so 
as to separate the aorta completely fi’om the ventricle. 

In considering the blood-pressure during the diastole, we may 
therefore disregard the heart entirely, and look upon the aorta 
and its branches as an elongated elastic bag closed at its cardiac 
end, but open at its capillary end. This bag is distended with 
blood, which in consequence of the elastic pressure exerted upon 
it by the arterial walls tends to flow out into the veins. The 
rate at which it does this will depend — 

let, on the elastic pressure or arterial tension ; and, 

2ndly, on the size or degree of contraction of the arterioles or 
capillaries. 

If we connect a manometer with this elongated bag as in 
Fig. 90, and place on the mercurial column a float by wldch its 



height can be recorded on a revolving cylinder, it is evident that 
the pressure-curve will fall more quickly to zero when the capil- 
laries are dilated, and more slowly when they are contracted. 
With capillaries of the same size, the rate of flow will vary 
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with the arterial pressure. If the pressure be high the curve 
will fall more rapidly than when it is low, for the greater blood- 
pressure will drive the blood more rapidly through the open 
arterioles. If we find that with a normal pressure the pressure- 
curve falls more slowly than usual during the diastole, we may 
conclude that the arterioles are contracted ; and if we find that 
the fall is slower, notwithstanding that the pressure is higher 
than usual, the proof that the arterioles are contracted is so 
much the stronger. 

This is what Meyer and I ^ observed in the case of digitalis, 
where we found, as in the accompanying figure (Fig. 91), that 
the fall of the blood-pressure during the cardiac diastole in a 
dog is much slower after than before the injection of digitalis 
into the circulation. 

In observations of this sort it must always be borne in mind 
that a great difference exists between the vessels of the intestines 



Fio. «1.-Tr»dng showing the blood^pwore ead form of the polae-wnre before end after the In. 
jection of digitelis In the dog. The thin line shows the bIood.pTefisnre before, and the thick 
one after, the injection. The corre tinki more itowlj after the inlectioii. notwithstanding the 
greater preeiore in the reseels. 


on the one hand, and those of the mnecles on the other. The 
former are readily controlled by the vaso-motor centre, and 
when this is stimulated they contract greatly. Those of the 
mnscles appear to be but slightly inf nenced by the vaso-motor 
centre, so that when it is stimulated they hardly contract at all, 
and indeed the flow of blood through them becomes accelerated 
on account of the contraction of the vessels elsewhere. When 
the vaso-motor centre is stimulated at the same time that the 
vagus is irritated, the blood-pressure appears to fall nearly as 
quickly as when the vagus alone is irritated. It seems possible, 
however, that this result may be really due to some extent to 
actual dilatation of the vessels in the muscles, for stimulation of 
the motor nerves of muscle appears to produce a vaso-dilating 
eflfect on their blood-vessels (Gaskell and others). 

The want of power of the vaso-motor centre over the vessels 


' Bronton and Meyer, Journal of Anatomy and Phytudogy, voL tu. 187S, p. 1S4. 
The experiments desoribed in tiie peper were performed in T *' 
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-of the mnBcles is probably of considerable pathological import- 
ance. John Hunter ‘ noticed, when he was bleeding a lady from 
a vein in the arm, that the blood, which previously had been 
dark and venous, became bright scarlet, like arterial blood, when 
she fainted, and remained so during the continuance of the faint. 
This seems to indicate that during syncope, although the super- 
ficial vessels are empty and contracted, the arterioles of the 
muscles are dilated like those of an actively secreting salivary 
gland. 

If we find, then, that after the injection of a drug the blood- 
pressure remains constantly high, during stoppage of the heart, 
we may conclude that the vessels of the muscles are contracted 
as well as those of the intestine. Such a condition occurs after 
the injection both of digitalin and of erytbrophlceum, in which 
the pressure sometimes remains high for many seconds, or even 
for a minute or more, after the heart has finally ceased to beat 
<Fig. 89). 

Investigation of the Action of Drug^s on the Arterioles. 

The arterioles become contracted by the action of the involun- 
tary muscular fibre contained in their walls ; they dilate partly 
by their own elasticity and partly by the pressure of fluid within 
them. 

The capillaries also appear to have the power of contraction. 
Both arterioles and capill^es are induced to contract by the 
effect upon them of the nerves which pass to them from vaso- 
motor centres. The blood-vessels may also dilate actively firom 
irritation of vaso-inhibitory nerves. The exact mode of action 
of these nerves is not ascertained; they are generally looked 
upon as entirely separate from vaso-motor, but it seems not im- 
probable that here also the difference between vaso-motor and 
vaso-inhibitory nerves is a mere question of relation, and some 
nerves produce contraction and dilatation according to the point 
where ^ey are stimulated. Thus Dastre and Morat have found 
that the cervical sympathetic, which produces contraction of the 
vessels in the rabbit’s ear when irritated between the ear and the 
first thoracic ganglion, causes dilatation instead of constriction 
when it is irritated at a point below the ganglion, in which case 
the stimulus has to pass through the ganglion before it reaves 
the ear. 

In considering the action of drugs on the vessels, we have, 
therefore, to examine — 

1. Their direct effect upon — 

A. The contractile walls of the vessels themselves with their 

a, muscular fibres, 

b, motor ganglia ; 


> John Hoatwt'i works, edited b; Palmer, 1837, voL uL p. 81. 
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B* Nerve-fibres 

a, vaso-motor, 
hy vaso-dilating; 

0. Nerve-centres 

a, vaso-motor, 
hy vaso-dilating. 

2. Their reflex effect on the nerve-centres just mentioned. 

There are two modes of estimating the contraction of the 
arterioles : 1st, by direct observation and measurement under the 
microscope ; 2nd, by ascertaining the quantity of blood or other 
fluid which will pass through them in a given time. 

Each of these methods may be used in several ways, accord- 
ing as we wish to ascertain the action of a drug — let, on the 
contractile walls of the vessels alone ; 2nd, on the walls together 
with the vascular nerves but without the nerve-centres ; and 3rd,, 
on the vessels in connection with the nerve-centres. 

The metliod of direct observation of the arterioles may 
be practised in either frogs or mammals. 

The part of the frog usually selected is the web, the mesen- 
tery, the mylo-hyoid muscle, the tongue, or the lung. The parts 
usu^y observed in mammals are the wing of the bat and the 
ear of the rabbit.* n 

In observing the effect of various conditions on the lung, it 
is necessary to inflate it. This is easily done by means of a 
small cannula with a bulging end which is tied into the larynx. 
Over the other end is slipped a small piece of india-rubber 
tubing, and by clamping this after the lung has been inflated, 
the escape of air is prevented. 

An apparatus for this purpose is described by Holmgren.* 
The accompanying engraving (Fig. 92) shows one which I used 
in 1870 for the purpose of investigating the action of heat and 
cold upon the lung.* 

By means of the india-rubber ball I directed upon the lung 
a stream of air which was previously passed either through hot 
water or through iced water. The pulmonary capillaries, when 
treated in this way, contract under the influence of cold by one- 
third of their diameter. McEendrick, Cbats, and Newman, in 
an investigation on the action of ansesthetics on the pulmonary 
circulation, found that chloroform, ethidene, and ether, all stop 
the pulmonary circulation, the action of chloroform being greatest 
and that of ether least.^ ♦ 

In observing the effects of drugs on the vessels alone, it is 
necessary to destroy the influence of the nerve-centres over them. 

• For ob»erriiig tba reftseU of the imbbit'i ear one of Brflcka’e louses is reiy 
convenient. It resembles a teleseopf in its construction, bat has a very sliort fooas. 

• Ludwig’s Futgabe, 

• BritUh Medical Joufjial, Feb. 1$, 1875, p. 204. 

< Ibid, Dec. 18, 18S0. 
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This is usually done in a frog by destroying the brain and spinal 
cord. In the rabbit’s ear it is done by dividing as far as possible 
all the nerves going to one ear, then injecting the drug into the 
general circulation and comparing its effect upon the two ears. 



Ifio. V2.— Apparattw for ascertaining the effect of beat and cold on the TesacU df the frog's lungs. 
A, a piece of cork to which the frog Is fastened, is laid on n, tiie stage of a microscope, and 
attached by an india-rubber strap, c. D is a smal 1 ring of cork coreretl with a thin circle of glass. 
B is the inflated frog's long. B la a tube by which a current of air can be directed on the frog's 
lung. It is held In position by a piece of wire, a, which can be bent to any position, x Isa flwk 
containing Ice and water, u, a fbmk containing hoi water, k Is a three-way stopcock, by which 
a current of air may be sent frpm the spray-prodticer, L and m, through cither i or u at wUl, and 
thus cold or hot air may be applied alternately to the lung. 

It is evident, however, that such experiments are not free from 
fallacy, because in them the circulation is dependent on the 
condition of the heart as well as that of the vessds ; and both of 
these may be affected by the drug. 

A better plan, therefore, is to obviate this fallacy by keeping 
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up the circulation artificially, either in the body of the frog, or 
in the ear of the rabbit. 

A method of maintaining: artificial circulation in the rabbit’s 
ear while the calibre of the vessels is being measured was in- 
vented by Ludwig, and described by me in the Britith Medical 
Journal^ 1871. 

In the frog artificial circulation is kept up by putting a 
cannula into the aorta, and another into the vena cava or abdo- 
minal vein after destruction of the brain and spinal cord. The 
aortic cannula is connected with two funnels or bottles, such as 
are used for artificial circulation through the intestine (p. 862). 
These contain either a saline solution or a mixture of saline solu- 
tion with defibrinated blood. To one of them the drug is added. 
The circulation can be rendered quicker or slower at will, by in- 
creasing the pressure under which the fluid flows into the aorta. 
A suitable part of the frog is then put under the microscope, and 
the vessels measured while unpoisoned blood flows through them. 
The poisoned blood is then allowed to circulate under exactly the 
same conditions of pressure and the vessels are measured again. 
By this method of obsen^ation Gaskell ascertained that very 
dilute alkalies cause great contraction of the vessels, so as some- 
times almost entirely to occlude them and arrest any flow of 
blood through them. Dilute acids counteract this effect and 
cause the vessels again to dilate. 

Cash and I have observed that, in addition to this action, 
dilute acids have a tendency to increase the exudation of fluid 
from the vessels and produce oedema of surrounding tissues. 

In many experiments which have been made on the action of 
drugs on the blood-vessels by direct microscopic measurement of 
their size, before and after the application of the drug, no ac- 
count has been taken of the effect which the application of the 
drug may produce by its local irritating action on the nerves or 
tissues of the part to which it is applied, and by its reflex action 
through the nerves, quite independently of any special action 
which it may have on the vessels. Thus, irritation by the appli- 
cation of alcohol, either alone or as a solvent in tinctures, or by 
a strong saline solution, has an effect similar to that of simple 
irritation by pressure or scratching, and usually causes tempo- 
rary contraction, followed by dilatation of the capillaries. This 
contraction may be more or less prolonged, according to the 
strength of the irritant which is applied. Unless these condi- 
tions are taken into account, observations on the effect of drugs 
applied locally to the web, mesentery, or tongue, are very un- 
satisfactory and generally worthless. 

Perhaps a somewhat better result may be obtained by in- 
jecting the drug into the lymph-sac of a frog, and then observing 
the web. But here also we have the same difficulty, because the 
sensory nerves of the lymph-sac being irritated, reflex stimulation 



<»AP. XT.] ACTION OF DEUGS ON THE CIECULATION. 281 


■of the TaBO*motor centre and consequent contraction of the vesselB 
may be induced. 

Method of Measurement by Rate of Flow. — Another 
method of ascertaining the effect of drugs on the vessels is to 
measure the amount which flows out of them in a given time. 
This method may be employed either in the frog or in the higher 
animals. The method of employing it in the frog is to destroy 
the brain and spinal cord, and tie one cannula into the heart or 
aortic bulb, and another into the inferior vena cava. The aortic 
cannula is connected with a reservoir containing saline solution, or 
■deflbrinated blood, which can be made to pass into the aorta and 
circulate through the vessels at any desired pressure by simply 
raising or lowering the reservoir ; the fluid flows out through the 
■cannula in the vena cava, and the quantity is registered upon a 
revolving cylinder. 

By this method Gash and 1 have found that potassium 
•chloride, contrary to our expectation, causes great contraction 
of the vessels ; that barium and calcium and strontium do so 
also, but to a less extent. The instrument used for this purpose 
■consists of a light lever, one end of which is depressed each time 
that a drop falls upon it. An electric circuit is thus broken, and 
the fall of each drop is readily recorded by means of an electro- 
magnetic marker ; at the same time the pressme under which the 
•circulation is going on is also recorded by means of a manometer. 
Slowing of the flow indicates of course contraction of the vessels, 
and acceleration indicates dilatation of the vessels. 

The general results of our experiments with several metallic 
salts are shown in the accompanying table. Most of the drugs 
■experimented on cause contraction of the blood-vessels, but we 
are unable at present to arrange them in the exact order of their 
strength of action. 

Lithium oaages slight contraction. Iron causes slow contraction. 

J’otassium {very dilute solutions) causes Ck>pper „ powerful 
dilatation. Zinc 

Ditto (solutions of causes con- Tin 

traction. Cadmium slight 

Barium causes rapid contraction. Nickel 

Calcium „ gradual „ Cobalt 

Strontimn „ gradual „ Platinum „ powerful .. but none 

Magnesium „ slight „ is produced by solutions weaker than 

Aluminium (much diluted) has no effect. 

1 per cent needed to produce any 
effect. 

In experiments made by such methods as that just described 
we reduce the problem of the action of drugs on the blood-vessels 
to a very simple form, although we have still to distinguish 
whether the drug acts directly on the contractile walls of the 
blood-vessel or on the nervous elements contained in them. 
There is at present no means of absolutely separating those two 
iactors, but it is probable that the nerves die sooner than the 
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muBCulax fibres, and that if the experiments are carried on for 
some time the effect of the drug is chiefly, if not entirely, exerted 
upon the muscular fibres. This is probably the explanation of 
the different effects of chloral on the vessels of the kidney observed 
by Ludwig and Mosso (p. 283). 

In experiments on the flow of blood through the vessels of 
warm-blooded animals, the circulation is kept up in much the 
same way as in the frog. The blood may be used cdld, or may 
be kept at the temperature of the body. The cannula is usually 
inserted either into the artery supplying an organ such as the 
kidney, or supplying a single muscle, or it may be put into the 
descending aorta, so that the blood passes through the whole of 
both lower extremities. The flow is measured by the rate at 
which the blood issues from the corresponding vein. 

This method we owe to Ludwig, w^ho, along with his pupil 
Mosso, made a number of experiments on the circulation through 
the kidney. The conclusions arrived at were : — that venous blood 
causes contraction, and oxygenated blood, dilatation of the ves- 
sels; but the dilatation which richly oxygenated blood, circulating 
after venous blood, causes in the vessels is only temi)orary, and 
they soon return to their normal calibre. Mosso’s experiments 
have been repeated by Severini, who used the lung instead of the 
kidneys. He finds that the alternate circulation of oxygenated 
and of venous blood acts in the manner described by Mosso, 
but that when oxygenated blood is passed through steadily the 
vessels contract and the flow through them is diminished ; venous 
blood, on the contrary, when circulated for a length of time causes 
the vessels to dilate and the flow through them to increase. The 
action of venous blood upon the arterioles appears indeed to be 
similar to its action upon other tissues. A small or moderate 
quantity of carbonic acid acts as a stimulus and causes contrac- 
tion, but great interference with the natural process of oxidation 
produces paralysis. 

Nicotine, in the proportion of 1 in 10,000, causes contraction 
of the vessels ; but this is also temporary. One per cent., on 
the contrary, immediately causes dilatation. 

Atropine has a very powerful action ; but this differs com- 
pletely according to the dose. One part in 100,000 causes tem- 
porary contraction of the vessels, which soon passes off. One 
in 10,000 causes contraction, which, instead of returning simply 
to the normal, passes into dilatation, and then returns to the 
normal. One in 5,000 has a similar action, but instead of the 
ddatation passii^ away, and the vessels retuniing to their normal 
size, the dilatation persists, and the kidney soon dies. 

Chloral canses the vessels to contract and then*to dilate ; but 
besides t^ it has a peculiar action, either increasing rhythmical 
contraction and dilatation of the vessels, when sndi movements 
are already present,^ or inducing them when they are absent. It 
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only acts upon the vessels when the blood contains oxygen ; and 
when the blood is saturated with carbonic acid, it has no action 
on them at all. Its action is also altered by the condition of the 
kidney. When this organ has been kept for twenty-four hours 
in a cool place, its vessels still retain their irritability ; but small 
doses of chloral, instead of causing contraction followed by dila- 
tation, only produce contraction, and a much larger dose is 
required to produce dilatation. This alteration is due to a 
change in the vessels — either in their muscular walls, or more 
probably in the ends of the vaso-motor nerves — and not to any 
change in the blood ; for it occurs when serum instead of blood 
is passed through the kidneys. "When the kidney is dead, chloral 
mixed with the blood, instead of increasing the rapidity of the 
current as in the living organ, or lea\ing it unaltered, as one 
would expect, greatly diminishes it. Chloral also alters the effect 
of artificial stimulation of the kidney. Faradaic currents or in- 
duction-shocks do not seem to affect the normal vessels, but 
constant currents cause dilatation, which continues while the 
currents are passing and diminishes after they cease. WTien 
chloral is added to the circulating blood, however, the vessels 
contract during the passage of the current instead of dilating, 
and dilate slightly ^ter the current has ceased. When the 
chloral has acted so far uix)n the vessels as to dilate them greatly, 
the constant current causes no alteration while it is passing, but, 
after it ceases, dilatation increases still further. 

Action of Drugs on Vaso-motor and Vaso-dilating Nerves. 

The effect which irritation of the vascular nerves produces 
in the living body is also altered by the action of drugs. This 
effect is of two kinds — vaso-motor or vaso-contracting, and vaso- 
dilating. Fibres, having these two different actions on the vessels 
of a part, appear frequently to run together in the same nerve- 
trunk, so that sometimes we get dilatation, at other times con- 
traction of the vessels on irritation of a nerve, and not unfre- 
quently we get contraction followed by dilatation. Such fibres, 
however, are not contained in equal proportions in different 
nerve-trunks. The splanchnics, for example, chiefly contain 
vaso-motor fibres, so that irritation of these nerves causes great 
contraction of the vessels in the intestine, and a rise of blood- 
pressure. The motor nerves of the muscles, on the contrary, 
appear to contain chiefly vaso-inhibitory fibres, so that stimulation 
of the nerve causes dilatation of the vessels in the muscle to 
which it is distributed. Similarly, irritation of nerves distri- 
buted to glands usually causes dilatation of the vessels in them. 
The chorda tympani ^ords a marked example of this, though 
the same thing is noticed also in the case of sweat-^ands in 
the foot on irritation of the sciatic nerve. 
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lifoBt of these vaso-motor or vaso-inhibitory nerves can be 
etimolated reflexly by irritation of a sensory nerve, as well as 
directly by irritants applied to the nerves themselves. 

We are not acquainted with many drugs which have the 
power of paralysing the ends of the vaso-motor nerves in the 
vessels apart from an action upon the cont^tile walls of the 
vessels, or the central nervous system. Arsenic, however, appeara 
to be a drug of this kind, and in acute poisoning by arsenic 
^hm has observed that neither irritation of the splanchnic 
nerves nor of the medulla raises the pressure in the way it 
usually does. From this effect Bohm concludes that the motor 
nerves contained in the splanchnics are paralysed, but some other 
observers have not obtained similar resets. Hay has found that 
potash has a similar action. The method is not free from fallacy, 
for it is obvious that if the vessels in the intestine should happen 
to be already contracted either from the effect of a drug upon 
them or from any other cause, neither stimulation of the splanch- 
nics nor of the medulla can have any further effect upon them 
or on the blood-pressure through them. For when the vessels of 
the intestine are contracted the blood pours into the veins from 
the aortic system, through the arterioles and capillaries of the 
voluntary muscles, and these are only to a very slight extent under 
the control of the vaso-motor centre in the medulla. Irritation 
of it will therefore have httle effect on the general blood-pressure 
when the arterioles of the intestine are already contracted, and 
irritation of the splanchnics is also prevented from having much 
effect. 

It seems probable that curare and poisons which, like it, not 
only paralyse the ends of the motor nerves, but also the ends of 
the vagus in the heart, also paralyse vaso-motor nerves, though 
larger doses are required for this purpose. 

Taso-dilating fibres appear also to be paralysed by curare, 
for irritation of the motor nerve of a muscle does not cause 
dilatation ‘ of the vessels in a muscle of an animal deeply poi- 
soned by curare. Stimulation of the spinal cord produces con- 
traction of the vessels of the penis instead of erection in an 
animal poisoned by curare,* and stimulation of the chorda tym- 
pani does not cause the same amount of dilatation in a poisoned 
as in a non-poisoned animal, even when the dose of curare is 
smalL* Small doses of curare, however, and even large doses 
of opium, do not appear to paralyse the vaso-dilating nerves of 
muscles. 

In some experiments which I made on the chorda hrmpani, I 
got a different result from_ the usual one in an aninuJ thoroughly 
under the influence of opium. The vessels appeared to cont^t 

* OMkell, Jornn. of PhmioL ie7S-9, toL L p. 978. 

* Eckhaidt BeUrdffe^ toL vu. p* 67. 

* T. Fnj, Ludwig’i drbeiim, 1876, p. 98. 
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instead of dilating on irritation of the chorda tympani, bo that 
instead of the blood gushing out of the vein, it flowed slowly^ 
drop by drop. 

Action of other parts on the Blood-pressure. — It has 
already been mentioned that the blood-pressure rises during 
musetdar exertion, as, for example, during the struggles of an 
animal. The cause of this has not been definitely ascertained, 
but it is probably, to a great extent, due to the flow of blood 
through the muscles being mechanically obstructed by the con- 
traction of the muscular fibres and to a more rapid action of the 
heart. 

The flow of blood through those organs which consist of in- 
voluntary muscles, e.g. the intestine, may be also obstructed. 

When physostigmine is given to an animal, the blood-pressure 
is sometimes noticed to rise considerably, and this rise of pres- 
sure was at first attributed to contraction of the arterioles. 
According to Von Bezold and Gotz, however, this is due, to a 
great extent, not to the contraction of the arterioles themselves, 
but to mechanical obstruction of the intestinal vessels by the 
tetanic contraction of the muscular walls Of the intestine.^ 

Reflex Contraction of Vessels. — Experiments on the out- 
flow of blood from divided vessels, while the nervous system ia 
intact, are sometimes made on frogs for the purpose of ascer- 
taining the direct effect of drugs on the arterioles themselves 
but this method is faulty, for the alterations consequent on the* 
injection of the drug may be simply due to its local irritant 
action producing reflex contraction. 

Such experiments are usually made by snipping off the toe 
of a frog, then injecting the drug into the lymph-sac and observ- 
ing how many drops of blood exude in a given time from the toe 
before and after the injection. 

It is obvious that if no change occur in the heart, and the 
openings of the divided vessels do not become obstructed by clots 
or otherwise, these experiments may give some indication re- 
garding the contraction of the vessels ; but the results are not 
trustworthy unless we can ascertain the condition of the heart. 
A modification of this experiment enables us to some extent to 
do this. The end of a toe on each foot having been snipped off, 
the nerve in one leg is divided and then the drug is injected into 
the lymph-sac. If it be then found that the flow of blood from 
the foot, whose vaso-motor supply has been destroyed by division 
cf the nerve, continues unchanged or is even increased after the 
injection of the drug, while that from the other foot is diminished, 
we may conclude that the diminution is due to contraction of 
the vessels caused by the injection of the drug. 

But it is incorrect to assume, as has sometimes been done,. 


^ Cef Uralblatif. d. mad. Wm*, April 6, 1807, p. 284, 
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thali this contraction is due to any specific action of the drug, 
either upon the muscular walls of the blood-vessels or upon the 
vaso-motor centre. There is here a fallacy similar to that already 
mentioned in respect to direct observation of the size of blood- 
vessels. Any irritation of a sensory nerve by pinching, scratch- 
ing, heat, &c., may cause reflex stimulation of the vaso-motor 
centre and produce contraction of the vessels, and injection of 
strong saline solutions into the lymph-sac, having a local irritant 
action, will produce a similar effect. 

As an example of this fallacy we may mention certain experi- 
ments with bromide of potassium. In such experiments it was 
found that injections into the lymph-sac were followed by con- 
traction of the vessels of the toes, so that much less blood flowed 
after the injection. When the sciatic nerve was divided on one 
side the flow was not lessened but rather increased in the corre- 
sponding foot, at the same time that it was much diminished on 
the other side where the nerve was intact. This result clearly 
shows that after the injection the vessels in one foot contracted, 
and that this contraction was due to the effect of the injection on 
the vaso-motor centre, inasmuch as it did not occur in the foot 
whose vessels had been withdrawn from the influence of this 
centre by division of the nerves. From this fact the conclusion 
has been drawn that bromide of potassium has a special power 
of contracting blood-vessels generally, and on this conclusion 
theories of its action upon the nervous system have been based. 
Such theories, however, rest on a very untrustworthy foundation ; 
for though contraction of the vessels no doubt followed the in- 
jection of a strong solution of bromide into the lymph-sac, tliis 
contraction was probably not at all due to any specific action of 
the bromide, but only to the reflex stimulation of the vaso-motor 
centre caused by its local irritant action at the place of applica- 
tion. If introduced in a dilute solution into the mouth insU^ad 
of in a concentrated form into the lymph-sac, this local irritant 
action would be absent and probably no contrition of the blood- 
v^sels would be produced. 

Action of Drugs on Reflex Contraction of Vessels.— 
Irritation of a sensory nerve usually produces reflex stimulation 
of the vaso-motor centre and consequent contraction of the ves- 
sels and rise in the blood-pressure both in the frog and higher 
animals. The chief vaso-motor centre is situated in the medulla 
oblongata, but it is probable that there are many subsidiary 
centres t^ougfaout the body. It is probable also that these 
vary in stren^h and in the amount of independent action they 
pos^s in different animals. When the influence ^ of the chief 
vaso-motor centre upon the body is destroyed by section of the 
4 q)inai cord just below the medulla, the vessels dilate and the 
blood-pressure falls greatly. This is, however, not always the 
case, for in some dogs I have noticed that after section of the 
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medulla, the blood-pressure remained so high that I was under 
the impression that the cord had been imperfectly divided, yet 
after death examination of the cord showed that section was 
complete. 

The vaso-motor centre is paralysed by numerous drugs, 
especially in the final stages of their action, so that its ordinary 
tonic action is destroyed and the blood-pressure falls greatly. 
Its action of responding to a reflex stimulation is also abolished, 
and irritation of a sensory nerve no longer raises the pressure. 
The tonic and reflex action of the centre do not always appear 
to be effected pari passii ^ — chloral, for example, appearing to 
have a greater power to diminish its reflex action than its tone, 
so that stimulation of a sensory nerve has little or no effect even 
when the blood-pressure has not as yet fallen very low. Some- 
times, indeed, an opposite effect to the usual one may be pro- 
duced and the blood-pressure be lowered still further instead of 
raised by the stimulation. Alcohol also paralyses very markedly 
both the reflex power and the direct excitability of the vaso- 
motor centre, so that neither stimulation of a sensory nerve, nor 
even stimulation of the centre of suffocatioji, will raise the blood- 
pressure.* Both the normal tone and the reflex excitability of 
the vaso-motor centre are greatly increased by strychnine. The 
general blood-pressure greatly rises after the injection of this 
^ug, and the effect of irritation of a sensory nerve upon it is 
increased. It has already been mentioned that in ordinary 
circumstances the subsidiary vaso-motor centres in the cord 
when separated from the medulla cannot of themselves maintain 
the blood-pressure. After the injection of strychnine, however, 
their action is so much increased that they may keep the blood- 
pressure at a high average and may also cause it to rise on 
irritation of a sensory nerve. 

Comparative Effect of the Heart and Vessels on Blood- 
pressure in different Animals. — The influence of these two 
factors — the heart and the vessels — on the blood-pressure varies 
in different animals, and under different conditions; and a 
number of the discrepancies observed by various investigators 
are probably due to this circumstance. Thus, in dogs the effect of 
the heart is very considerable, and when its beats are quickened 
by division of the vagi the pressure rises ; in rabbits, on the other 
hand, the heart, instead of working well imder its power as in the 
^og, beats very rapidly in the normal condition, and when the 
vagi are divid^ the pressure does not rise much, although when 
they are stimulated me pressure falls both in the dog and in the 
rabbit. This different action of the vagus in the dog and rabbit 
is well seen when these animals are poisoned by atropine. This 
4rug completely destroys the inhibitory action of the vagus on 


‘ Dogid, Aivhiv, 1874, Bd. rlii* 
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the heart; and when the inhibitory power is completely removed 
we find that only a slight increase in the number of beats takea 
place in the rabbit, the poise-rate rising one quarter : for ex> 
ample, perhaps from 100 to 12S. In the dog, on the contrary, 
the pulse-rate will rise to three times, or even four times, what 
it was before. 

In man the effect of the vagus on the heart is intermediate 
between that of the rabbit and dog: so that if the normal pulse 
is between 70 and 80 in the minute, it rises to between 140 and 
180 when the vagus is parsdysed by atropine (Yon Bezold). 

This difference between the effect of the vagus on the heart 
alters the effect of drugs on the blood-pressure in different 
animals. 

The difference in the action of drugs on the dog and rabbit 
is well shown in the case of nitrite of amyl. If this be given 
by inhalation to a rabbit, the blood-pressure falls immediately 
and rapidly. If given to a dog the fall may be very slight, at 
least if a small quantity only is used. On counting the pulse in 
the dog we discover at once the cause of the apparent difference 
in the action of the drug on the two animals. Before inhalation 
the pulse of the dog was slow, but after inhalation its pulse 
became almost as quick as that of the rabbit. In both animals 
the nitrite causes dilatation of the vessels, but in the dog the 
heart begins to beat so much more rapidly than usual that it 
maintainB the blood-pressure nearly at the normal, notwith- 
standing this dilatation ; while the heart of the rabbit beats so 
quickly, normally, that it cannot maintain the pressure by 
increased rate of pulsation. If the vagi be cut in the dog, so 
that the heart beats rapidly like that of the rabbit before inhala- 
tion, the nitrite causes as sudden a fall as in the rabbit.' 

The numerous factors which have to be taken into considera- 
tion in regard to the blood-pressure, the action and the inter- 
action of different parts of the body upon one another, render 
it by no means easy to understand the effect of drugs on the 
circulation. The differences which we find in the action of drugs 
on different animals seem at first to make matters still worse ; 
but it is through these differences of action that we learn the 
exact mode in which the various factors of the circulation are 
affected by the drug. 

There are at least two other factors which must be borne in 
mind in relation to the difference between rabbits and dogs: 
these are (1) the much greater sensitiveness of the inhibitory 
nerves of the heart to reflex stimulation from the nose as well as 
to stimulation by venous blood, in the rabbit than in the dog ; 
and (2) the proportionately much greater length of the intestinal 
tube in the rabbit, which canses the vessels of the intestines, on 


' Iwider Bnmton, Joum. oj Anat. and Phytiol^ Kor. 1870, p. 98. 
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account of their number, to exercise a greater action on the 
blood-pressure in it than in the dog. Thus, in the rabbit, a 
slightly irritating vapour will cause the animal to close its nos- 
trils ; and almost immediately the vagus will be excited and the 
heart will stop. This stoppage is probably chiefly due to reflex 
action on the heart through the nasal nervep, though it may be 
partly due to accumulation of carbonic acid in the blood. When 
the spinal cord is divided in the rabbit just below the medulla, 
the pressure sinks enormously: in the dog it also sinks, but 
not to the same extent; and in some cases it sinks so little 
that it is almost impossible to believe that the cord has been 
divided, until examination after death shows that the section 
has really been completed. This effect may be partially due 
to the less power which the dilatation of the intestinal vessels, 
consequent upon the section, has in the dog. It may also, 
however, be partly due to greater development of extra-cranial 
vaso-motor centres in the spinal cord and elsewhere, than in the 
rabbit. 

Influence of Nerves on Blood-pressure. — Both the quick- 
ness of the heart’s beat and the contraction of the arteries are 
regulated by the nervous system ; and it is generally by their 
action on it that drugs alter the blood-pressure, though it must 
be constantly borne in mind that they may also do so by acting 
directly on the muscular walls of the heart and arteries them- 
selves. The parts of the nervous system chiefly concerned in 
regulating the circulation are ; 

I. The motor cardiac gangrlia which lie in the walls of the 
heart, and are under ordinary circumstances the cause of its 
rhythmical action. 

II. Inhibitory nerves, which render the heart’s action slow, 
and, if irritated very strongly, may stop its beating altogether, 
and produce quiescence in diastole. The inhibitory fibres have 
their origin or roots in the medulla, and proceed in the vagi to 
the heart. In probably all the higher animals they are normally 
in more or less constant action. In men and dogs they main- 
tain a well-marked action ; and, after they are cut or paralysed, 
the heart beats in the dog three or four times as quickly, and in 
man twice as quickly, as before. In rabbits and cats they act 
less, and their division only makes the heart go one-half or one- 
fourth faster. In frogs they are not in constant action, so that 
their section does not usually quicken the beats of the heart in 
these animals. 

A drug may irritate them, and render the heart’s action 
slow — 

1. By acting directly on (a) their roots in the medulla, (h) 
their ends in the heart ; 

2. Indirectly, through its action on other parts, producing 
(a) increased' blood-pressure, or (5) accumulation of earbonio 
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Mtd in the blood, both of iriiidi act as irritants to the vagus 
roots; 

8. Reflerdy, throa|^ nrritation of senstny nerves, e.g. irrita* 
turn of tibe intekines ; of the lymiiathetic nerve ; of the depres- 
sor ; or (tf oortain afisMirt fibres in the vagus. Beflex irritation is 
only lilcely to be eansed by drags having a powerful local action. 

Prugs may also panose ^ inhibitory, or the ends of in- 
hili^tory, nerves in fim heart, and thus quicken the heart. 

InUUtoiy ganglia have been supposed to exist in the heart, 
and certain drugs, such as muscarine, are supposed to slow its 
pulsations by their action on these ganglia. They have been 
supposed to be distinct from the ends of the vagus (p. SIS), 
al^ough generally when the ends of inhibitory nerves in the 
heart are spoken of, the inhibitory ganglia are included in the 
term. 

m. Quickening Nerves. — These belong to the sympathetic 
system. They have their origin in the brain or medulla, pass 
down through the cervical part of the spinal cord to the last 
cervical and first dorsal ganglion (which in many animals are 
united), and thence through &e third branch of the ganglion to 
the he^. Quickening fibres are said by some to run also in 
the cervical part of the sympathetic cord. In the frog the 
accelerating fibres pass from the spinal cord in the anterior root 
of the third nerve into the ganglion on the trunks of the glosso- 
pharyngeal and vagus and thence in the vagus trunk to the 
heart (Gaskell). Unlike the inhibitory nerves, the quickening 
nerves are not normally in constant action in mammals. 

The accelerating centres may be stimulated — 

1. By the direct action of dirugs upon them. 

2. Indirectly by the drugs producing a diminution in the 
blood-pressure. Such a diminution acts as a stimulus to them. 
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It is probable that accelerating fibres also pass to the (mdiee 
' . from the endocardium, for irritation of the interior of tbo 
heart, either mechanically or by the injection of irritating dmgi 
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into it, causes acceleration. The supposed relationship of the 
various accelerating fibres to the cardi^ ganglia is shown in the 
accompanying figure (Fig. 98). 

rV. Vaso-motor Nerves, which cause the smaller arteries, 
and probably also the capillaries, to contract. These belong to 
the sympathetic system ; and the most important of them are 
contained in the splanchnics, which when stimulated produce 
contraction of the intestinal vessels. As these vessels can, under 
certain circumstances, hold all the blood in the body, the in- 
fluence of the splanchnics over the blood-pressure is very great ; 
and division of them can lower it, or stimulation of them increase 
it, very much. The intestine being much longer in herbivora 
than carnivora, the splanchnics have a greater influence over 
the blood-pressure in the former. The chief centre of the whole 
vaso-motor system seems to be in the medulla oblongata ; and 
it is generally in constant action, keeping up a certain amount 
of contraction or tone in the vessels. There are also, however, 
subsidiary centres in the spinal cord, and possibly also in the 
ganglia of the sympathetic system. 

The activity of the vaso-motor centres may be increased 
(cf. p. 276), and the vessels made to contract — 

1. By direct irritation of these centres. 

2. By reflex irritation through (a) the cervical sympathetic, 
(b) the vagus, when the brain is int^t, and the animal not nar- 
cotised, (c) sensory nerves, including the splanchnics themselves. 
When the medulla is separated from the rest of the body by 
dividing the spinal cord at the atlas, it can, of course, no longer 
exert any influence over the vessels ; they consequently become 
dilated throughout the whole body, and the blood-pressure 
usually sinks very low. If the lower end of the divided cord be 
then irritated, the vaso-motor nerves w^hich pass through it from 
the medulla to the body are stimulated, and the blood-pressure 
rises. 

It is probable that the peripheral ends of the vaso-motor 
nerves in the vessels themselves may be either stimulated or 
paralysed by the action of drugs conveyed to them by the general 
circulation. 

V. Depressor nerves. — Irritation of these nerves is con- 
ducted to the vaso-motor centres, and 8U!ts on them in such a 
way as to cause a reflex dilatation of the small vessels, either 
(1) generally throughout the whole body, or (2) locally in one 
particular part of it. 

1. The chief nerve which causes dilatation, especially affect- 
ing the intestinal vessels, is one which runs fmm the heart to 
the medulla, and is called, from its power of diminishing blood- 
pressure, the depressor nerve. Its fibres seem to be included in 
the vagus in the dog ; but in the rabbit it generally runs separate 
from die heart to tiie level of the thyroid cartilage;, here it 



292 PHABMACOLOGY AND THERAPEUTICS, [sbct. u 

divides into two so-called roots, one root going to the superior 
laryngeal, and the other to the vagus nerve. These are generally 
called roots, though, as the nerve conveys impressions from the 
heart to the brain, they are, physiologically, really branches. 
There seem to be bI&o depressor fibres in the vagus itself; but 
the vagus contains fibres of many kinds, and, among others, 
some which cause reflex contraction of the vessels and rise of 
blood-pressure — hence called pressor-fibrea The depressor-fibres 
of the vagus seem to act on the vaso-motor system through the 
medulla itself, while the pressor-fibres affect it through a centre 
in the brain, so that, when the brain is perfect, irritation of the 
central end of the vagus causes increased contraction of the 
vessels and raised blood-pressure; but, when the brain is re- 
moved or its functions abolished by opium, it causes dilatation 
of vessels and diminished pressure. 

2. When a sensory nerve is irritated, the action of the vaso- 
motor centre is suspended in the part supplied by the nerve, 
and in those which immediately adjoin it, so that their vessels 
become dilated, while at the same time contraction of the vessels 
in other parts of the body is produced. The blood -pressure is 
thus increased generally, and produces in the locally dilated 
vessels a very rapid stream of blood. This fact was first dis- 
covered, and its therapeutics indicated, by Ludwig and Lov6n. 

The causes of alteration in blood-pressure as well as in the 
pulse-rate, will perhaps be more easily seen from the table on 
the next page. 

Action of the Heart on Blood-pressure. — I have already 
mentioned that we can to a certain extent ascertain whether a 
rise or fall in blood-pressure is due to the heart or arterioles, by 
comparing the pressure-curve with the pulse-curve (p. 271 et 
seq.). If they run parallel the effect may be attributed in great 
measure to the heart. 

But the effect of the heart on the blood -pressure is not so 
simple as that of the arterioles. In the case of the arterioles 
we have to consider only the rate at which the blood will flow 
through them when they are more or less contracted ; but in the 
case of the heart we have to consider not only the rapidity of 
its pulsations, but the amount of blood which is sent into the 
arterial system at each beat. We judge of the amount of blood 
chiefly by the extent to which the blo^-pressure oscillates with 
each pui^tion. A large quantity of blo^ will, as a rule, cause 
an extensive, and a small quantity only a slight oscillation. 
When the heart is beating slowly, so that it 1^ time to fill 
completely during each diastole, the oscillations are large, and 
w hen it is beating quickly the oscillations are small. 

It U evident that although quick pulsions te&d to raise the blood- 
preesure, they only do so up to a certain point, ss beyond that, the heart does 
not get properly filled, and so sends hut little blood inio the aorta at eadi 
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boat. But the heart may sometimes be imperfectly filled even when it is 
beating slowly ; this has been shown to occur in the case of the firog by 
Goltz. \Mien a blow or two is struck on the intestines the veins dilate and 
the blood accumulates in them, so that the heart, which is also stopped at 
first, receives no blood when it does begin to beat again. It can therefore 
send none into the aorta, and the circulation remains completely arrested, 
although the heart is beating. 

If the pulmonary capillaries also are contracted the left ventricle will 
receive little blood, and so will send little blood into the arteries, although 
the right ventricle may be much distended. This appears to occur during 
poisoning Tiith muscarine, which causes the limgs to become blanched,' the 
right ventricle distended, and the left ventricle and the arterial system empty : 
so that little blood flows from a wound.^ 



Pro, 94 .— Por dedCfiptiOD tidt p. 263 . 


It is diflScult, however, to estimate precisely the quantity of blood sent 
into the arteries at each beat, and its relation to the rapidity of the pulse, so 
as to ascertain directly how much the rise or fall of blood* pressure is due to 
the heart ; and therefore this is sometimes estimated indirectly by ascertain- 
ing first how much of the efiect of the drug on the blood -pressure is due to 
the arterioles, and then attributing to the heart what is not accounted for by 
their action. 

Sometimes also we may get useful information by compressing tlie abdo- 
minal aorta as near the diaphragm as possible before and a^r injection. We 
thus dh-ninigh 80 greatly the number of capillary outlets by 'which the blood 
may flow from the arteries into the veins that we greatly lessen, though we 
do not quite destroy, the eflect of the arterioles on the blood -pressure. We 
can thus estimate more precisely the action of the heart upon it. 

Section of the spinal cord below the medulla oblongata, by destroying the 
eflect of the vaso-motor centre upon the vessels, also aids us in estimating 
the action of the heart. 

Another method of ascertaining what share in alterations of the circula- 
tion locally is due to the heart and arterioles res]>ectively, consists in the 
combined use of the manometer and Ludwig’s stromuhr or Marey’s hnzno- 
dromometer. The manometer shows the general blood -pressure while the 
hsemodromometer shows the rate of circ^ation in the particular artery 
experimented upon. If the rate of flow increases while the blood-pressure 
remains constant or sinks, it is evident that the arterioles of the particular 
vascular district to which the artery is distributed have become dilated. If, 
on the other hand, the rate of circulation diminishes while the pressure 
remains constant or rises, it is clear that the arterioles have become con- 
tracted. 

This method is only capable of being applied to large arteries sach as the 
carotid or frmoraL By placing the stromuhr in the femoral arterr, Domel 
and Kowalewsi^ found during suflocation the rapidity of t^ blood-now 
diminished while the ptbssure rose, showing that the peripheral vessels were 
contracted.* 


' Lauder Bnmtoai, BrU, M$d, Jaum^ Kov. 14, 1874« 
* ScbmiedebeigaiidKqppe, Xkte Muscarine p« 

‘ fAfvMebX870,p.4d9. 
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By the use of the etromnhr, Bogiel ’ has found that the rapidity of the 
flow of blood in the carotid is increased and then diminished by alcohol, 
the greatest diminution occurring during complete narcosis. 

Effect of Drugs on the Pulse-rate. — The pulse-rate, i.e. the 
rapidity ot the heart’s beats, is chiefly regulated by the inhibitory 
fibres of the vagus, although it is affected also by accelerating 
fibres. In the frog the latter, excepting those which pass to the 
motor ganglia of the heart from the endocardium, also run mainly 
in the vagus, which is really the vago-sympathetic (Gaskell). In 
the higher animals they run chiefly through sympathetic channels, 
though to a slight extent also in the vagus. 

If we find that the administration of a drug quickens the 
pulse, we next try to discover the mode in which it has done so. 
A glance at the table (p. 293) will show that there are several 
ways in which acceleration may occur, though the most important 
is either paralysis of the vagus or, at least, cessation of its action. 
The usual stimulus to the vagus-roots in the medulla which calls 
the nerve into action is the pressure of blood within the medulla ; 
when this is high the vagus-roots are stimulated, and the pulse 
becomes slow ; w’hen the pressure is low, the stimulus is removed, 
and the pulse again becomes quick. Alterations in the blood- 
pressure will therefore alter the pulse, and drugs which affect the 
arterioles may quicken or slow the pulse-rate without any marked 
action of their own on the heart or vagus. This has already been 
mentioned when speaking of nitrite of amyl, which, by lowering 
the blood-pressure, and thus lessening the normal stimulus to the 
vagus-roots, greatly quickens the heart in the dog (p. 288). 

In order to ascertain whether irritation of the vagus has been 
caused reflexly or not, we may divide the nerves through which 
we may expect the reflex to have occurred, or we may abolish 
their action on the medulla to a great extent by the use of large 
doses of chloral. 


Action of Drugs on the Cardio-inhibitory Functions of 
the Vagus. 

When speaking in the following pages of the inhibitory action 
of the vagus on the heart I mean its power to affect the rhythm 
of the heart so as to render its pulsations slow or stop them en- 
tirely, and I do not include under the term inhibition, the power 
which the vagus also possesses of enfeebling the cardiac contrac- 
tions, unless wdien this is expressly stated. 

We distinguish between (a) stimulation of the vagus-roots by 
any cause whatever, and (i) stimulation of its ends in the heart * 


* Pfilger'i Archiv^ 1874, vol viii., p. 

' ‘ jfoi 


606. 


* We ana the tenn vi^s^ends bate for the sake ot oonvenient distinotion batfraea 
the oantfftl cardio-inhibitory tyatama in the madoUa oblon^ta and the peripheral 
one in the heart. A fuller explanation of the peripheral oardio-inhibitory appaxatos 
will be given farther on. 



296 


PHABMACOLOGY AND THERAPEUTICS, [toot, u 


by dividing both vagi. Sometimes we inject the drug first, and 
see whether any slowing of the heart which it has pr^uced dis- 
appears on section, or we may divide them before iiyecting the 
di^, and see whe&er any change, either in the way of slowing 
or acceleration, occurs afk^ the injection. If the effect of a drug 
in slowing the heart is removed by dividing the vagi, we conclude 
that its action has been exerted on the vagus-roots : if it should 
still persist after their division, we conclude that it has acted on 
the vagus-ends in the heart or on the heart itself. 

Thus aconitine,* veratrine,* erythrophloeum,* and probably all 
members of the digitalis^ group stimulate the vagus-roots, so 
that the slowing of the pulse they produce is much lessened or 
completely abolished by section of the vagi, and takes place to a 
much less extent when the vagi are divided before the injection. 
That the slowing does not always completely disappear after 
section of the vagi, or is not always completely prevented by 
their previous section, is due to the fact that most of these drugs 
have also an action either on the ends of the vagus in the heart, 
or on the nervous mechanism or muscular fibre of the heart itself. 
Nicotine resembles the substances already mentioned in so far that 
the slowing which it would otherwise produce is somewhat less- 
ened by section of the vagi, but only to a slight extent, its action 
being chiefly exerted on the peripheral cardio-inbibitory system.* 
Physostigmine chiefly affects the heart itself, and so the dowing 
of the pulse it causes is not abolished by section of the vagi.® 
Reflex Stimulation of the Vagus. — The vagus-centre may 
be also stimulated reflexly, and slowing or stoppage of the heart 
produced by irritation of sensory nerves. This stimulation occurs 
most readily through the nasal, dental, or other branches of the 
fifth nerve, the nucleus of which is closely connected with that 
of the vagus, or through the sensory branches of the vagus itself, 
but it may also be induced through almost my sensory, and 
some sympathetic nerves, if the stimulus be strong. 

The vagus-centre . in rabbits appears to be very readily 
stimulated through the nasal nerves, for the application of any 
strong vapour such as ammonii or chloroform to the nose not 
only induces closure of the nostrils and stoppage of respiration, 
but also complete arrest of the heart's pulsations. It appears 
also to be very sensitive to venous blood. Stoppage of the heart 
may occur in man from irritation of a sensory nerve, even under 

‘ Vide Dissertaium <m Acandline under BiShm'e directum, bjr C, £w«rt, DorpftL 
1873. ^ 

• Von BezoM and Hlrt, WUrehurger physiol. Untersuck. L p. 108. 

• Bninton and Pje, PML Tram., 1877, p. 827. 

• Traobe and others. 

• Tranbe, Med. Crntraisig. im and 1868, No. 9 ; Centralblatt /. d. msd. Win. 
1863, jpp. Ill and 169 ; BoMfilhal, CrntraiblaU /. d. tned. Wm., 1868, p. 787. 

• Fraser, Trans, of Boy. Sot. Edinburgh, 1867, repriol, p. 89 ; lor othif 
literature vtde Hamad^, Arch./, tap. Path u. Phamu, Bd. v. p. 4^ 
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chloroform anaesthesia, and indeed I believe that in excision of 
the eyeball the heart usually misses one beat at the moment the 
nerves are divided. 

In dogs, stoppage of the heart and death may occur from 
irritation of the stomach, even when complete anassthesia has 
been produced by chloroform. Some years ago, when making 
a gastric fistula in a dog, the animal, which was in a state of 
profound anaesthesia from chloroform, suddenly died when the 
stomach was laid hold of with forceps. This occurred in a second 
case just as the cannula was being introduced. On mentioning 
the subject to Professor Schiff, he informed me that he had 
had several cases of a similar sort when using chloroform as an 
anaesthetic, but had none after he began to use ether instead. 
I found also on using ether that no further death occurred. 

Causes of Quickened Pulse. — If, instead of causing a slow- 
ness of the pulse, the drug produces quickening, it may be due 
to paralysis of tlie vagi, to stimulation of the accelerating nerves, 
or to direct action on the heart itself. We ascertain whether the 
drug has paralysed the ends of the va^s in the heart by inject- 
ing it, and then irritating the vagi in the neck by a faradaic 
current. If we find that we are no longer able to slow or stop 
the heart by stimulation of the vagi, we conclude that the drug 
has paralysed these nerves. This action is well-marked in the 
case of atropine. 

Aotton of Jirugu on Vacvo-rooto. — We may to know, however, 

what the action of the drag has been on the vagus-roots, and it is evident 
that if the ends in the heart are paralysed, no action on the vagus-centre 
eould alter the pulsations of the heart any more than nerv ous stimuli pro- 
ceeding from the cord could move the legs of an animal poisoned by curare. 
Nor can we separate the vagus-centre from the heart by ligature of the 
vessels so readilv as one isolates the frog’s leg. It can be done no doubt by 
tying the carotid and vertebral arteries and keeping up an artifroial stream 
of blood through the head. Instead of this, however, the simpler method is 
generally adopted of injecting the drug to be tested into the carotid artery, so 
that it will reach the vamis-centre before it gets to the heart, instead of 
izyecting it as tisual into the subcutaneous tissue or veins, whence it will be 
carried to the heart before it can reach the v^agus-centre. 

By ex])erinienting in this way it is shown that atropine stimulates the 
vagus-roots so timt when injected into the carotid it causes slowing of the 
heart’s action, ^\’hen it has passed through the cerebral vessels, and returns 
with the blood to the heart it paralyses the ends of the vagas in the heart, 
and therefore the pulse again becomes very rapid, notwith^andiog the oon- 
tinued stimulation of the vagus-roots. 

We cannot always conclude with certainty that a drag has excited the 
vagas-roots merely becaase it has oaosed the pulse to become dower and has 
hiM no action after the vagi have been divided, for it is possible that the ter- 
minations of the vagus in the heart may be rendered more sensitive than 
usual by a drug, so that they may re^nd to a slighter stimulus than usual 
or with ^eater energy to a normal stimulus. Such an action appears to be 
exerted by physostigmine, which in a certain stage of poisoning renders the 
vara more excitable, so that when irritated in the neck by a fintdaiecamnit 
a dighter stimnlos suffices to stop the heart after the administratioii of the 
drug than before. 
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Aettoa oa AeeelaratlBV Wmrw ^ — ^We asoertam whether a drug has a 
stunulating action on the aooel6ratm|r nerves of the heart cutting both 
vagi and then injecting the dm^. If it quickens the heart s^ farther, we 
assume that it does so by stunulation of the accelerating nerves. This 
experiment, however, does not enable us to decide whether the stimulation 
has aiSected the accelerating nerves passing to the cardiac ganglia from the 
central nervous system or those passmg from the endocardium. 

Stiianlatlar Sffeet of Aapbyzial Blood on tba Modolla. — In order to 
prevent fEdlacies arising from stimulation of the vagus-roots by w asphyxial 
condition of the blood due to the action of the dr^ upon respiration, it is 
usual to maintain artificial respiration through a cannula placed in the 
trachea. This acts perfectly well in some cases, but if the drug should cause 
violent convulsive actions it may prevent the movements of tlie thorax 
occurring regularly, and therefore it is sometimes necessary to paralyse them 
by means of curare. 

Moreover, it must be remembered that prolonged stoppage of the heart 
itself will allow the blood in the medulla to become venous and will thus 
irritate the vagus-roots. Prolonged arrest of the heart, therefore, tends by 
this action tojra^ong it still further, and functional inactirity tends to pass 
mto death. This mechanism would render every intermission of the pulse 
very dangerous were it not that the same venous condition of the blood 
which stimulates the vagus-roots stimulates also the vaso- motor centre and 
the respiratory centre. The vaso-motor centre by contracting the arterioles 
maintams the blood-pressure during the prolonged diastole, and excitation of 
the respiratory centre tends to restore the arterial character of the blood. 
The venous condition of the blood also stimulates accelerating centres in the 
medulla (Dastre and Moral). 

Stimulation of the Heart by increased Blood-pressure — 
It has already been mentioned that increased blood-pressure 
usually renders the beats of the heart slower by the stimulating 
action it exerts on the vagus-roots. When the vagi are divided, 
however, its eflFect is usually quite different, and a rise in blood- 
pressuie after division of the vagi renders the pulse quicker 
instead of slower, at least generally. An opposite result has been 
found by Marey in the heart of the tortoise, whc^re increased 
pressure rendered the beats slower. The reason of the difference 
observed between the mammalian heart and that of the tortoise 
is probably due to the different development of the nervous and 
muscular structures. The tortoise heart acts more like a single 
simple muscle, and the more resistance it has to overcome the 
more slowly it work. 

In the mammalian heart the increased pressure appears to 
stimulate the nerves, so that the more resistance it has to over- 
come the more quickly does it work — that is, if the vagi have 
been cut The sensibility of the nervous system in the heart to 
increased pressure appears to be diminished by atropine, for Schiff ‘ 
has found that a quantity of this poison slightly larger than will 
dilate the pupil lessens the sensibility of the heart to changes in 
blood-pressure so much that the pressure may be first increased 
to three times the normal and then diminished to one-half, or even 
one-third, without any change in the pulse-rate being produced* 


^ La Namom, 1S72, Na SSft* 
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Such an observation suggests that atropine would be useful in 
lessening pain or palpitation of the hes^ in persons with high 
blood-pressure or suffering from the effects of cardiac strain con- 
sequent on violent muscular exertion. 1 have tried it in such 
cases sometimes with apparently great benefit, at other times 
with little result. The cases of i^lure may, however, have been 
due to the remedy not being pushed far enough, as in them the 
pupil was not markedly dilated. 

Palpitation. — In what I have just said regarding the effect 
of blood-pressure on the heart I have spoken of the total work, 
including in it both the rapidity of pulsation and the amount of 
work done by each beat. This is, perhaps, fair enough ; but at 
the same time we must not forget that there is a distinction be- 
tween the total amount of work done and the nature of the indi- 
vidual contraction, either in the heart of tortoises or mammals, 
or in voluntary muscles. Both voluntary muscles and the heart 
tend to contract rapidly if they have little resistance to overcome. 
In patients suffering from anaemia and debility, where the blood- 
pressure is low and the resistance to the ventricular contractions 
is consequently small, they are apt to take place with great quick- 
ness, giving rise to a short flapping first sound and a short but 
unsustained apex-beat, while the patient complains of much pal- 
pitation. In such cases increased blood-pressure will tend to 
lessen the palpitation, and digitalis, which contracts the vessels, 
will be useful ; iron also is serviceable by increasing the nutrition 
of the circulatory apparatus of the body generally. The low 
blood-pressure, however, while it increases the tendency to pal- 
pitation, is not the only factor, and is usually accompanied by a 
tendency to disturbance of the cardiac innervation, wUch is to be 
met by sedatives such as the bromides, or by remedies directed to 
the stomach or other organs from which the disturbing stimulus 
may proceed. 


The Heart of the Frog. 

This is a very convenient object on which to study the action of drugs. 
Their effects upon it are somewhat, though not absolutely, the same as their 
effects on the mammalian heart; and the frog^s heart being simpler in its 
construction it is easier to analyse the exact mode in which drugs act upon 
it. The frog*B heart consists of three chambers, one ventriole and two auri- 
cles. But in addition to these, there is what might almost be called a iburfii 
chamber, the venous sinus or sac into which the vense cav» open. 

Thera are three ven» cavo, two superior and one inferior, which open 
into the venous sinus. 

The venous sinus itself opens into the right auricle, the opening being 
covered during the auricular systole by a small fold which acts as a VMve. 

The left auricle receives the pulmonary veins and disobar^ into the 
8inf[le ventricle the arterial blood which enters it from them, wlme tihe right 
annole does the same with the venous blood it receives from the sinus. 

The septum between the auricles ends inferiorly in two triaofular 
which act as valves between the auricles and ventricle. 
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From the yentriole issues the eommon aorta, or aortic bulb, which has at 
its origm from the yentiiole a spiral yalye to prevent the return of the blood. 
The two auricles best together, and the aortic oulb and yentricle usually beat 
together, thou^ the bulb is capable of independent pulsation. 


Left Miicle and pulmonary relaa 

Aortic bulb 
Bidder’s ganglia 



Superior Tens oaree and ragi nerrea. 
.Venous sinai and Remak’s ganglion. 

Interior rena oata. 

Ventricle. 


Fie. Sft. — Diagram of the frog^i heart. 


The usual rhythm is the following: first the venous sinus, next the 
auricles, then the ventricle and bulb. 

The pulsations of the venous sinus and ventricle alternate with those of 
the auxiole. The heart continues to pulsate rhythmically after it has been 
completely removed firom the body, so that the motor power of rhythmical 
contraction is evidently contained within itsell Its rhythm is, how'ever, 
regulated by the vagi nerves. These pass along behind the two superior 
cav» to the junction of the venous sinuB with the auricle. At this spot, or 



Fio. of Ibe aorknUar teptmn In the frog (Men from the left ride). The nerrce are stained 

wltlk oemie add. a la the poeterior, and o' the anterior eardlao n«nr» ; I Is a borisonteJl portloo 
of tad attar nerve ; S la the poeterior. and V the anterior aartonio-Tcotricalar ; ai U 

a proleetaig mneenlar ibid. [Thie Sgnre ie taken ht tbe kind pcrmledoo of my friend, II. 
Bmme^lhtnn tala Ltgffiu d'AmUtmft pMrab, Annbt iSTT^TBt *Appareila narrenx tarminaox,' 

just over the auricles, between Uie superior cave and the pulmonary veins, 
they anastomose to fbrm a sin^ or double ganglum, or a plexus oontsining 
gani^onic cells, some tim es known as Bemak's gani^ion. From hence two 
nerves pass down in the auricular septum, to the base of the ventricle, where 
t^y end in two gan^ia, known as Bidder's pnglia (Fig. 96). These are 
sitiiaM at the junction of the wall of the venincte with the two valvular fiaps 
m which the septum ends. They sre connected with one another by fibres 
wbooh run transversely, nearly in a line with the anrieulo-fmtrioalar groove. 

posterior or dorsal nerve comes ohiefly from the left vagus ; the 
anterior or ventral from the ri|^t vagns. 

Both of theee nerves grow t h ic ker as they pass down towards Bidder's 
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ganglia from the presence in them of numerous ganglionic cells ; they also 
se^ off several branohes to the auricle. 

The ventricle itself has not been shown to contam either nerve-fibres or 
ganglionic cells, excepting just at its base, where Bidder's ganglia already 
mentioned are situated, and where branches from them proceed to the 
ventricle. 

Action of Drugs on the Heart of the Frog. 

The effect of drugs may be observed by simply destroying the brain, 
exposing the heart, and either injecting the dkig subcutaneo^y, or into the 
dorsal lymph- sac, or even laying it upon the heart itself. Changes in the rate 
of the pulse and in the mode of contraction of the different cavities of the 
heart are thus readily observed. By exposure and irritation of the vagi the 
effect of drugs upon their action can also be observed. Even when com- 
pletely excised, the heart of the frog continues to pulsate for a length of 
time, and the action of heat, cold, and poisons upon it can be readily demon- 
strated. A simple apparatus for this purpose is shown in Fig. 97. 



Pio. S7.— Instrament for thowtos tbs sciioii of boot snd cold *nd of poimns on the fror's heart. It 
couMst* of n pieoe of tin piste or sUm three or fonr inchoe long end two or three wide, et one 
end of which an ordinary oork out taunre le fayetened with eealinR-wax In each a nuumer that it 
project* half an Inch or mart beyond the edure of the plate. This eenree ae a support to a Uttle 
wooden lerer idiont three inohee Jonf, a qoarter of an inch broad, and one-ei|fhih of an inch 
thick. A pin is paaeed thrcmsh a hole in the centre of this lerer, and mns into the cork, to that 
the lerer swinfpi freely about npon it as on a pirot. The easiest way of znakinir a hole of the 
proper tiie is dniply to heat the pin red hot, and then to burn a hole in the lerer with it. To 
prerent the lerer from eliding along the pin, a niinate piece of cardboard ia put at each aide of 
it, and oiled to prerent friction. A long, fine bonnet-straw, or sw tlon of one, is then fastened 
by Msallng-wax to one end of the lerer, and to the other end of the straw a round piece of wU te 
paiier, out to the aiae of a aliilling or half-crown, according to conrenience, ia also fixed by a 
drop of aeallng-wax. The pin, which acta aa a pirot, ahould be just sufficiently beyond the edge 
of the plate to allow the lerer to more freely, and the lerer itself should lie flat upon the plate. 
Its weight too, inoreaaed aa it is by the etraw and pa{>cr flag, would now be too great for the 
heart to lift, and so it must be oonnterpoiaed, Thla Is readily done by clasping a it^ of bulldog 
foroepa on the other end. By altering the poaition of the forcepa the weight of the lerer can be 
regulated with great nicety. If the foroepa are drawn back as at c, the flag la more than counter- 
balanced, and does not rest on the heart at all, while the poaition a brings the centre of grarity 
of the foroepa in front of the pirot, and inoreaaee the pressure of the lerer on the heart. The 
isolated frog'e heart is laid under the lerer near the pirot. and as it lieata the lerer oaoillatea 
upwards and downwards. When used for demonstrating the action of poisons the wooden lerer 
should be corered with sealing-wax, so aa to allow erery particle of the poUon to be washed off 
it, and thus prerent any portion from being left behind and Interfering with a future experi- 
ment. By attaching a amall point to the end of the straw in place of the paper flag, tn^ngt 
may be tiJten upon amoked paper fixed on a rerolring cylinder. 

The fact that heat accelerates and cold retards the pulsations 
of the heart is one of fundamental importance, both in regard to 
a right understanding of the quick pulse, which is one of the most 
prominent symptoms of fever, and to a correct knowledge of the 

n er treatment to apply when the heart’s action is failing. 

t may be shown with the apparatus just described by placing 
a piece of ice under the tin plate. The pulsations will bec<nne 
slower and slower, and if the room be not tw warm the heart may 
stand completely still in diastole. On removing the ice bam the 
plate the pulsations of the heart become quicker. If a spirit-lamp 
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be non held at some distance below it the heart beats qoioker and 
qnicW as the heat increases, until at last it sttmds stiU in heat* 
tetanus. On again coding it by the ice, its pulsations recommence. 



lha, M.— loMf sad Qnite' trogAimxi a tf a natmiir for t &rn m . % a atopoodi to 

i^lalo tfao mpply to ttio o, a ^ eaot^bono lubliif oottoaotlnt a and d. p, i 

. cvMdl^aelipkloailowof ibaaMa^>•of ^'toa'p^'ioai^ooitiamaro^ 

in 1. ttM frogr* iMBt. a aoalod giaai tnba pmmA tha CMO|»lMfna» k» and firmly 

bald by a holdar, u m, a aaooiid boldar to aopport a. r, a ataod wltb npriint rod. 
of alia Woomthabanrlandprmal dqrlag. Hm vafoa aam la i 
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At first they are quick, but they gradually become slower and 
slower. On again applying the spirit-lamp they become quicker, 
and by raising the temperature sufficiently the heat-tetanus is 
converted into heat-rigor. In this condition no application of 
cold has the slightest effect in restoring pulsation. 

Not only the effects of beat and cold, but the effect of 
separating the venous sinus or the auricles from the ventricle can 
readily be shown with this apparatus, as well as the action of 
various poisons. The best for the purpose of class demonstration 
is muscarine. A drop of saline solution containing a little of the 
alkaloid being placed on the heart, it ceases to beat entirely. If 
a drop of atropine solution be now added the beats recommence. 
I have seen them do so on one occasion after they had entirely 
ceased for four hours. 

For the puqiose of observing alterations in the strength of the cardiac 
pulsations as well as their rhythm, a convenient piece of apparatus is the one 
devised by Ludwig and used under his directions by Coats (Fig. 98). 

One objection to this apparatus as shown in the engraving is, that the 
blood does not circulate freely through the heart, but this can be overcome 
by closing the tube at p only partially instead of completely, and according 
to the amount of closure the pressure under which the heart works may be 
regulated* Or the tube F may be lengthened and made to empty itself into 
the reservoir A. The pressure under which the heart works may regulated 
by the height at whicn the tube is allowed to discharge. 

Another apparatus is that used by 'Williams in his researches on digitalin 
(Fig. 99)*^ It consists of a Y*&hap^ cannula whose stem is divided by a 



longitudinal septum into two halves, each of which is continuous with the fork 
on its own side. The stem is inserted through the aorta into the ventricle of 
the heart, which is kept moist by being dipped in a vessel containmg serum or 
a dilute saline solution. One fork of the Y ts connected with a flask containing 
blood-serum or other nutritive fluid, and the other with a manometer. By 
means of valves these fluids are made to flow only in one direction. These 
valves consist of a piece of glass tubing with a slit on one side ; over this sht 
is loosely tied a piece of thin membrane (gold-beater’s skin) which covers about 
three-quarters of the circumference of the tube. This membrane allows fluid 
to pass readily out of the tube from within outwards, but not from without 
mwards, any external pressure causing the membrane to become tightly 
applied to the slit and to close it 

* Arch./. 9 xp. Path, u. Pharm., Bd. xiii. p, L 
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A very oseftil form of apparatoi for investigating the action of drnga 
on the foog’s heart and on the effect of the vagus upon it is made bjr com- 
bining the valves in Williams’s apparatus vrith the apparatus of Ludwig and 
Coats.* 

The apex (as the lower two-thirds of the ventricle is com- 
monly called) contains, as has been mentioned, no nerves, and 
when separated from tiie rest, either by cutting or b^ tight liga- 
ture, usually lies perfectly quiet without contracting. When 
irritated by a single induced shock, it answers by a single con- 
traction, just like any other muscular fibre. 

But though the muscular fibres contained in the apex cease 
to contract rhythmically, when the nervous stimulus usually 
supplied by Bidder’s ganglia is removed, they still retain a ten- 
dency to rhythmical contraction ; and when subjected to a con- 
stant stimulus of another kind they again commence to pulsate. 
This is seen when the apex is stimulated by supplying it with 
oxygenated blood through a cannula under pressure (the pressure 
supplying the necessary stimulus), or by passing tlirougb it a 
constwt or interrupted current, or by adding a trace of del- 
phinine to the nutritive fluid with which it is supplied. This 
phenomenon is similar to that which occurs in the bells of 
mednsffi already described (p. 110), which cease to contract rhyth- 
mically when their marginal ganglia are removed, but recom- 
mence when an additional stimulus is applied to the bell itself, 
by putting it into acidulated water. 

A curious point has been made out by Bowditch regarding 
the excitability of the heart-apex. It has already been men- 
tioned that the amount of contraction of voluntary muscle varies 
with the intensity of the stimulus, and that this is also the case 
with the reflex contraction produced by irritation of sensory 
nerves. The apex when fed with serum usually stands still for 
a long time before it begins to beat, but when in this condition 
may be made to contract by the application of an induction 
shock. The diflierence between the reaction of an ordinary 
striated muscle and of the apex to such a shock is, that the 
heart, instead of responding by a strong or weak contraction to 
a strong or weak stimulus, either does not contract at all or con- 
tracts with as much force os it can exert. The weakest stimulus 
which will act at all and the strongest have thus exactly the same 
action, or, in other words, a minimum is also a maximum stimu- 
lus. This condition does not correspond to that which obtains 
in the normal striated muscle when simulated either directly or 
reflexly. We find, however, a corresponding condition in the 
reflex contraction of the mnscle produced by stimulation of 
sensory nerves in an animal poisoned by strychnine (p. 161). 
We noted, however, in disensmng the action of strychnine on the 


* Hsmack and Hoffmaan. Ank./, txp. Path. u. Pham., Bd. xviL p. 169. 
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^spinal cord, that, just after eichaustion had occurred from a 
spasm, strong and weak stimuli produced strong and weak con- 
tractions in the muscle. A somewhat similar condition appears 
to occur in the heart, for Mays has noticed that, when the apex 
is supplied with blood which has stood three or four days instead 
of with fresh blood, strong and weak stimuli produce strong 
and weak contractions.^ 

It is obvious that, although the contractions of voluntary 
muscle on reflex stimulation may be analogous to the contrac- 
tions of the apex, yet, in the former case, the alterations occur 
in the nervous centres, while in the apex the changes occur in 
the muscular substance. 

Action of Drugs on the Muscular Substance of the Heart. 

Since the lower two-thirds of the ventricle or apex, as it is 
usually termed, contains no nerves, it forms a convenient object 
for ascertaining the action of drugs upon the muscular substance 
of the heart itseK and has been much used for this purpose. 



Fio. 100«->Pertut«ioD cft&otiU, with the anterior part remored lo a« to show the septum. 


The apparatus usually employed (Fig. 100) consists of a small cannula 
introduced into the ventricle, which is attached to it by a ligature tightly tied 
round it at the junction of its up|)er third with its lower two-thirds. The 
interior of the cannula is divided into two by a septum which runs longi- 
tudinally, and the one half is connected with a flask containing the nutritive 
fluid with which it is to be supplied, and the other with a small mercurial 
manometer provided with a float to register its oscillations upon a revolving 
cylinder. 

At first the nutritive fluid is supplied pure to the apex, and 
after a normal tracing has been obtained the substance to be 
investigated is added to it. 

When saline solution, a ‘65 per cent, solution of NaCl, is 
employed, the apex usually stops in diastole for a period varying 
from a few minutes to an hour and a half. It then begins to 
pulsate (Fig. 101, a), getting gradually weaker and weaker (Fig. 
101, h and c), and finally stops in diastole. When the he«^ is 
in this condition its pulsations may be restored by the addition 


' Stf«rat~Ahdk. a. d, VtrkandL d.fhyiiol. GtieUsch. «u Btrlin, Jux. 13, 1883. 
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to the chloride of sodium solution of 1 to 10 per cent, of blood, or 
of serum, or of a solution of the ashes of serum. 

Minute quantities of several poisons such as delphinine or 
quinine, or a mixture of atropine and muscarine, also restore the 



h e 


Fio. 101.— After Ringer. Treoinge slioering the effect of simple NaCl eolation in weakening the 
pulsations of the apex of the frog’s heart. The tricing n taken soon after the blood was 
replaced by NaCl solution ; 6, after a longer period , aiul r after a still longer time. 

rhythmical pulsations after they have ceased in a heart-apex 
supplied with NaCl solution. A minute quantity of Na^COj or 
•005 per cent, of NaHO restores or increases the beats for a time * ; 
afterwards the pulsations become again weaker and the heart 
stops a second time, but it stops in systole and not in diastole. 

Ringer has made the remarkable discovery that' when the 
saline solution is made with ordinary tap-water the beats liecome 
prolonged, but the addition of a trace of potash causes them at 
once to assume their normal character, and a frog’s heart may 
be kept beating for hours together with saline solution made in 
this way and containing a trace of potash, although the saline 
solution never does this when made with distilled water. The 



Pio. 102.— After Riugrr. Bhowi the effect produced upon the be«t of the frog*i bMurt fed with K»Cl 
•olution bj the addition of a trace of calcitun chloride. The beaU In tbit caae are Induced by an 
indueikm ahock. 

addition of a minute trace of calcium salt to distilled water pro* 
duces the same effect as tap-water — the contractions become 
larger and longer (Fig. 102). When potash is then added, the 
length of the contractions becomes diminished to the normal 
without their strength becoming affected, and thus a pure saline 
solution made with distilled water and with the addition of 
minute traces of calcium and potassium will keep the heart 
beating perfectly for hours together. 

Dilute alkalies added to the saline solution have been shown 
by Gaskell to cause a tonic contraction of the muscular fibre of 
the apex, so that it may gradually cease to beat. This con- 
traction may occur whether the apex is pulsating or not. If it 


* Gaole, Archivf. AnaL u. Phys,, 1S7S, p. 265* 
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remains at rest, a manometer connected with it simply shows a 
gradual rise in the mercury until the contraction of the apex is 
complete. If it is beating, the duration of full contraction at 
each systole becomes longer, and relaxation during diastole less 
complete, imtil no diastolic relaxation occurs and the ventricle 
remains perfectly still in a condition of complete contraction. 

Dilute acids have an opposite action to dilute alkalies, and 
when very dilute acid, e.g. lactic acid, is mixed with the saline 
solution, it produces a condition of complete relaxation. 

Instead of increasing the duration of the systole hke alkalies, 
acids first shorten it and then render it less and less powerful, 
until contractions cease altogether and the ventricle remains at 
rest in diastole. 

Dilute acids and aHuilies counteract each other’s effects on 
the heart, so that after the beats have been very much lowered 
in force by acids, an alkali will first restore it to its original con- 
dition, and then produce its own characteristic effect. The sub- 
sequent application of an acid will undo the effect of the alkali, 
again weakening the beats and again producing dilatation instead 
of contraction, ‘ 

The three alkalies, ix)ta8h, soda, and ammonia, have all a 
somewhat similar tendency to increase the tonic contraction of 
the ventricle. When large doses are given they tend to para- 
lyse the muscle, so that it again dilates after a period of tonic 
contraction. The paralysing action of potash is much more 
IX)werful, and manifests itself much sooner than that of the 
other two. 

The excitability of the muscular fibre is also altered by alkalies. 
Soda and ammonia increase it, so that a faradaic stimulus ap- 
plied to the ventricle has much more effect after the application 
of soda and ammonia than before* Potash has a different effect 
and diminishes the excitability of the ventricle, although some- 
times the diminution may be preceded by a stage of increased 
excitability.* 

A number of poisons act on the muscular fibre of the ventricle 
like alkalies, others act like acids. 

Antiarine, digitalin, helleborin, veratrine, physostigmine, 
l)arium, and probably all the substances belonging to the digitalin 
group, act like alkalies. 

Muscarine • acts like an acid, and so apparently do also pilo- 
carpine,^ saponine,* and apomorphine. 

Neutral double salts of copper, chloral, iodal, and other 
ineml)er8 of the chloral group,® are probably to be classed along 

Qatkell, Joum* of Phynolt voL Ui, p. 48. 

Bmger, J&ui., voi. iii. p. 198. 

Uaskell, Joum, of Phynol, vol. iiL p. 61. 

Ihid,t cfp, fit. 

Bohmiedeberg, Ludwig*9 Fsitgabe^ p. 127. 

Harnock, Archivf, 9xp, Path. u. Pharm., Bd. xvii. p. 
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with salts of potassium, first exciting and then paralysing the 
cardiac muscle. 

In classifying cardiac poisons, when we say that some act 
like acids and others like alkalies, it must be borne in mind that 
the action though similar is not identical. Although the actions 
may be generally like one another, they may vary very consider- 
ably even in kind, and they certainly vary enormously in degree. 
Thus the action of barium and veratrine may be very similar, but 
veratrine is much the more powerful. We find a similar condition 
in other structures. Thus iodide of ammonium and curarine 
both paralyse the ends of motor nerves, but an enormously 
larger amount of the former is required to produce the effect. 

That there is considerable similarity in kind, however, be- 
tween the action of the vegetable alkaloids and inorganic salts is 
shown by the fact that the action of veratrine may be neutralised 
by potassium chloride.^ 

The irritability of the heart is preserved for very different 
lengths of time in different gases. Thus Castell * found that the 
frog’s heart continued to beat in oxygen for 12 hours, in nitrogen 
for 1 hour, in hydrogen for hour, in carbonic acid for 10 
minutes, in nitrous oxide for 5 or 6 minutes, in carbonic oxide for 
40 minutes, and in chlorine for 2 minutes. 

Differences between the Heart-Apex and the Heart 

When the heart is tied on to a cannula in the same way as 
the apex, by a ligature round the auricles or even the sinus, so 
that, instead of containing no ganglia at all, it contains either 
Bidder’s or Bidder’s and Bemak’s ganglia, it also remains motion- 



Fio. 103.— Diagnin to iihoirthe differ* noe in the mode of exjx^rlmenting with the heert end with the 
apex alone. In a the apex alone U attached to the cannula. In b the heart. conslsUiig of 
rentneie and aoxiclea, or of the renoui ^oa adao, la attached to the cannula. 

less in the same way as the apex when supplied with chloride of 
sodium solution, but its rhythmical power is restored by the 
addition of defibrinated blood, of serum, of solution of the ashes 
of serum, by a trace of Na,C0,, or still better by the addition of 
'005 per cent, of NaHO and a trace of peptone or serum-albumin. 

1i\Tien supplied with pure serum, it does not beat regularly, 
but its pulsations occur in groups separated by long intervals 
(Fig. 104).* When a little bsemoglohin or blood is added to the 

* Hinger, Practitioner, vol. xxx, p. 17. 

* Hermann't Jffandb, d. Phys., iv. 1, p. 

» LucUni, Ludwig* $ Arbeiien, 1872, p. 120. 
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Bervun, this grouping disappears, and the pulsations become 
legular.' 

When the heart has been supplied with hsemoglobin or blood 
*nd is beating regularly, the addition of a little veratrine causes 



Fio* I04.—Periodlo rhythm of the heart, the pulsatiotifl occurring in groups teparatad 
by iutcrrale of complete quieaoeooe. 

the groups to appear, and a similar effect is produced if the 
blood is not renewed, but allowed to remain in the heart till it 
becomes venous.* 

This periodic stage does not occur immediately after the heart has been 
tied on the cannula and supplied with serum. It is preceded by an initial 
8tage» in which the beats are at ftrst very quick, then slow, and these are 
separated by long pauses. Next comes the i)eriodic stage in which the 
groups occur. It is succeeded by the stage of crisis in which the groups are 
replaced by single pulsations slower and smaller than the normaL 

Atropine and nicotine do not prevent the occurrence of groups. Both of 
them make the groups longer and the pauses shorter. Atropme, however, 
even in sniall doses, soon kills the heart before it even enters on the stage ot 
crisis. Nicotine, on the other liand, shortens the pauses, and rapidly induces 
the stage ot crisis without destroying the energy of the heart, which is quite 
as great after poisoning by nicotine as in the normal condition. 

Moderate doses of muscarine make the pulsations smaller and slower, the 
groups shorter, and the pauses longer. Sometimes the heart becomes ex- 
hausted before the stage of crisis appears, at other times it does not. Large 
doses of muscarine arrest the movements of tlie heart. 

The activity of the heart which has been stopped by muscarine is again 
restored by atropine, but muscarine can render the beats smaller and slower, 
even after the previous apiilication of atropme. 

The occurrence of groups appears to be most probably due to 
interference of rhythms— of the ganglionic rhythm with that of 
muscular fibre. 

We find an indication of alternate interference and coinci- 
dence of two rhythms in the alterations which sometimes occur 
in the beats of a ventricle containing its ganglia, but separated 
from the auricles. At first all the l^ts are of equal strength, 
but soon each alternate beat gets longer and shorter, till some 
disappear and others get much stronger than before (Fig. 105 ; of. 
Fig. 64, p. 168). 


' Botsbaoh, Ludieig't ArMtm, 1674, p. 02. 
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Action of Drugs op the Vagrus in the Frog. — ^When the 
yagi are stimulated by an induced current, the heart usually 
stops in diastole. 



PiQ. 105.— TnMsinB of the palsations of a reDtricle uepanited from the aoriolop by eectlon at the 
aoricato-Teatrioalar gpoore. After Banner, Legtmt^ 18T7-70. 

The effect of stimulation may be observed either on the lieart 
simply exposed or by means of Ludwig and Coats’ apparatus. 
The action of both vagi is not always alike. The right vagus 
has usually a greater power to arrest the heart than the left. Tlie 
action of the vagus varies also according to the condition of the 
heart, and may produce different effects. It may cause, Ist, 
stoppage of the heart’s beats, followed after an interval by slow' 
pulsations or by small rapid pulsations, gradually becoming 
larger and stronger ; 2nd, it may cause them to become small 
and slow without actual stoppage — this is the usual effect of 
irritation of the vagus in the living body ; 3rd, it may cause the 
pulsations to become simply small and rapid without any stop- 
page ; 4th, it may cause them to become rapid ; 5th, it may 
cause them to become more powerful (Figs. 112 to 115, p. 824). 

It may also act differently on the auricles and ventricle, pro- 
ducing still-stand of the ventricle and rapid pulsation of the 
auricles. These differences are probably due to a great extent 
to the vagus of the frog being really the combined vagus and 
sympathetic. At present the chief point upon which I wish to 
insist is that irritation of the vagus usually causes still-stand of 
the heart. 

When the venous sinus is stimulated, still-stand of the heart 
is produced, which is even more complete and j)ermanent than 
that which follows irritation of the vagus. 

Action of Drugs on Inhibition of the Heart— The effect 
of certain drugs upon the still-stand produced by irritation of 
the vagus or of the venous sinus is very remarkable. A large 
number of drugs, more especially atropine, curare, coniine, and 
nicotine, when injected into the circulation have the power of 
completely destroying the inhibitory power of the vagi as far as 
the rate of rhjrthm is concerned, so that when their fibres are 
stimulated the heart is not arrested, nor are its beats rendered 
slower, but they are, on the contrary, quickened. 

These poisons again may be divided into two classes : 

Class 1. containing atropine and its congeners. 

Class II. contdning curare, coniine, nicotine, &c. 
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These two classes agree in destroying the inhibitory power 
of the vagus nerve, so that irritation of its trunk will no longer 
produce still-stand or slowing of the heart. They differ in their 
action on the still- stand pranced by irritation of the venous 
sinus. Atropine and its allies prevent any inhibition occurring 
when the venous sinus is stimulated, or when muscarine is 
applied to the heart directly. This action affects chiefly the 
rhythm of the heart, for muscarine can still reduce the force of 
the cardiac contractions after the application of atropine. 

Poisons of the second class do not prevent the still-stand of 
the heart occurring on irritation of the sinus, nor do they pre- 
vent muscarine from arresting the beats of the heart. This 
antagonism of atropine and muscarine has hitherto been explained 
on the supposition that muscarine greatly stimulates inhibi- 
tory centres in the sinus or auricle, while atropine paralyses 
them. 

These two classes also agree in leaving unaffected the 
accelerating nerves of the heart. ‘ 

These complicated effects are very hard to explain on the 
ordinary hypothesis. 

It is still more strange that although atropine and muscarine 
have such apparently opposite effects, they both agree in ulti- 
mately paralysing the inhibitory function of the vagus. 

Muscarine, as I have already mentioned, arrests the move- 
ments of the heart ; but, if the circulation be carried on, this 
arrest is only temporary, and is succeeded by a period, first of 
slowness, then of irregularity, and then of return to the normal ; 
the stage of irritation of the inhibitory centre by the muscarine 
gradually passing into that of complete paralysis. During the 
time when the pulse is still slow in consequence of the action of 
muscarine, irritation of the vagus itself has no power to arrest 
it, or even to increase the slowness, while at that very time 
irritation of the accelerating nerves quickens its pulsations just 
as it would those of a normal heart.* When the accelerating 
nerves are thus irritated, there is often not only an increase in 
the number but also in the size of the pulsations, very much as 
Gaskell has observed under other conditions from irritation of 
the vagus in the frog. This action is only to be observed in 
moderate conditions of poisoning. WTien the poisoning is very 
profound, irritation of the accelerating nerves has a very peculiar 


' In the (rog the accelerating nerves appear to run along with the inhibitory 
fibres in the vagus trunk. In warm-blooded animals these fibres run in separate 
nerves which pass ont from the spinal cord along the vertebral artery and reach 
the heart through the sympathetic system. Although the chief accelerating fibres 
pass in these nerves, some are also contained in the vagus trunk, both in warm- 
blooded animals and in frogs. In animals poisoned by atropine, irritation of the 
vagus usually produces acceleration of the pulse. 

* Weinsweig. From experiments in Yon Basch’s laboratory. ArcUv /• 
u, Phy$,t Phys. Abt, 1883, p. 537. 
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effect, sometimes prodacing so-called staircases, and sometimes 
a prolonged condition of still-stand, half in systole and half in 
diastole. 

A marked difference is seen between the action of the 
accelerating: nerves and the inhibitory fibres of the vagus, 
as the inhibitory action follows very shortly after the irritation 
of the vagus, and usnally ceases very shortly after the irritation 
is removed, whereas that of the acceleratmg nerves does not 
occur until some time after the irritation has been applied, and 
often lasts a good while after the irritation has been removed. 
The two sets of fibres also appear to influence a different period 
of the heart’s action, the inhibitory affecting the pause or relaxa- 
tion, while the accelerating affect the systole or contraction. This 
conation renders it not improbable that we may have to do here 
with an action of these nerves on two different parts of the heart 
— the ganglia and the cardiac muscle. 

It is quite clear that, in order to get any satisfactory ex- 
planation of these phenomena, we must take into consideration 
not only the rhythmcal actions going on in the cardiac ganglia 
and those in the cardiac muscle separately, but also the relation 
to one another of these rhythms both as regards their energy 
and rate. 


Theories regarding: the Mode of Action of Drugs upon 

the Heart 

In order to explain the effects of various poisons upon the 
heart, a hypothetical view of its nervous system has been proposed 
by Professor Schmiedeberg,' and I have endeavoured to represent 
this in the accompanying diagram (Fig. 106).* It consists of a 
ganglion, m, which keeps up a rhythmical contraction of those 
muscular fibres of the heart to wMch it is connected by the fine 
nervous filaments, e. This ganglion is connected by an inter- 
mediate apparatus with an inhibitory ganglion, i, which can 
retard or stop the muscular contractions which u produces ; and 
by another apparatus, c, with another ganglion, q, which quickens 
the contractions, i is connected by an intermediate apparatus, 
A with the retarding fibres, v, of the vagus, and n with the 
quickening nerve, s, of the heart. 

This schema has been adopted by Professor Hamack.* 

It has been supposed that motor ganglia are present because 
the apex of the bei^ of the frog, which contains no ganglia, will 


* Schmiedeberg, 2judwif*$ Arbeitent 1870, p. 41. 

* * Experiment^ liiTeetigniioiii of the Action of Medioioeii* Lander Bnmion, 
BrUish Medical Journal^ Beeember 16, 1871. 

* Pharrnakoloffiiche ThaUaehm fHir die Phynologie dee FroeoKkeremit Halle» 
J1881* 
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not contract rhythmically if left entirely to itself, whereas the 
ventricle containing ganglia will do so.' 

It has been supposed that inhibitory ganglia are present, 
ibecaose when a little muscarine is applied to the heart it causes 


E 

B • C 


-Fio. 106.— DUsT»in of the hypothetical nerrotts apparatus in the heart, u, motor ganglion, l. In- 
hibitory ganglion, q. quickening gAUglioo. v. inhibitory fibres ; and b» quickening fihrestiom 
the hei^ A. x\ A, and c. intermediate apparatos. x, fibres passing from the motor ganglia, M, 
to the mnaoular subetance, r. [For slmpliolty*! sake only one set of motor ganglia has been 
represented, bat other similar ones are suppos^ to be present in other parts of the heart, and 
so oonneoted with ^s set that they all work in nnlson. It most be remembered that this 
diagram is purely hypothetical : bnt if this be carefully borne In mind, the sketch will be found 
of serrloe In remembering and comparing the action of diiferent {tobons on the heart.] 

it to stop in diastole. This effect is not developed all at once, 
but goes on gradually increasing, and its action in this respect 
seems rather to point to its effect upon ganglia than upon nerve 
fibres. 

It has been supposed that the vagus acts through this in- 
hibitory ganglion or ganglia because irritation of the vagus 
arrests the heart in diastole, just as muscarine does ; but it has 
been supposed to be connected by some intermediate apparatus 
with the inhibitory ganglia, because we find that when nicotine 
is applied to the heart irritation of the vagus will no longer 
arrest its beats, but that irritation of the venous sinus, in which 
the inhibitory ganglia have been supposed to be situated, will do 
so at once. 

It has been supposed that the inhibitory apparatus, i, was connected by 
an intermediate structure with the motor ganglia, m, beeanse physostigmine 
does not prodnoe the extraordinary still-stand which muscarine does, but it 
counteracts to a certain extent the effects of atropine which nmsoarine does 
not. Physosti^xnine in small doses increases the excitability of the vagus, so 
that a slight stimulus applied to that ner\'e, so slight Uiat it would under ordi* 
nary ohoumstances be msufilcient to affect the heart, will stop it,* In large 
<loses it appears to poi^yse the vagus. The difference of action between 
muscarine and physostigmine seemed to show that they acted on different 
nerve structures; while the mutual power of atropine and physostigmine 


* The recent researches of Qaskell have shown that the muscular fibre of the 
heart of the tortoise will contract, although it contains no ganglia. The question of 
muscular rhythm independent of ganglia will be consider^ further on. 

’ Amstcin and Sustschinsky, WUrMburgir pkysioU Unkrsueh^ UL 
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to neutralise each other's effects within certain limits indicated that atropino 
acted on the same nerve structure as physostigmine and consequently on 
different one firom muscarine.' 

When atropine is applied to the heart it completely removes 
the effect of muscarine and totally prevents any arrest being, 
produced either by irritation of the vagus or the venous sinus. 
It has therefore been supposed that nicotine acts upon the in- 
termediate apparatus, a, but that atropine acts either upon i or 
upon B, 

The reason why it has been supposed that quickening^ 
ganglia exist is, that when irritation is applied to the vagus 
after its inhibitory power has been destroyed by the administra- 
tion of nicotine or atropine it no longer produces slowness or 
still-stand of the heart, but, on the contrary, quiclfens its pulsa- 
tions. But the quickening does not take place immediately, it 
only occurs some time after the application of the stimulus. If 
it is applied only for a short time, no quickening may take place 
until after its removal, but the quickening once induced remains 
for a considerable time. This seems to indicate that the stimulus 
does not act through nerve-fibres, as these would conduct the 
stimulus directly to the muscle, but rather through some 
ganglionic apparatus. It has been supposed that this apparatus 
is not identical with the motor ganglia themselves, because if 
the heart is irritated directly, its pulsations at once become 
quickened, and the quickening does not last long after the 
irritation is removed. 

It is evident, however, that though this hypothetical schema 
allows us to explain in a fairly satis^tory manner the action of 
many drugs, yet it can only he looked upon in the same light as 
the hypothesis of cycles and epicycles in astronomy, which was 
useful for a time, and enabled astronomers not only to recollect 
but to predict facts. Its use was only temporary, and the hypo- 
thesis just at the time of its greatest complication gave pla^ to 
one of the greatest simplicity. 

It is probable, indeed almost certain, that the same thing 
will occur in regard to the action of drugs upon the heart, and 
that the whole complication of motor ganglia, inhibitory ganglia, 
accelerating gang^, vagus endings, and intermediate fibres, 
may resolve themselves simply into a question of the mutual 
relationships between the rate of rhythm and rapidity of con- 
duction in the muscular fibres, nervous ganglia, and nerve-fibres 
respectively. Schmiedeberg’s hypothetical schema has been 
most useful for several years, but facts which it will not explain 
are beginning to accumulate, and we must look in another 
direction for &eir explanation. The whole question of the action 
of drugs upon the heart is far from being completely solved,. 


* Lsoder Branton, op. ciL 
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but I Bhall try, if possible, to indicate the direction in which 
pharmacology is at present looking for an explanation. 

For this purpose it will be necessary to go still more fully into- 
the physiology of the heart than we have already done. 

Before doing so, however, it may be advantageous to put in 


Inblbitorj gangl in . . 


Motor gftOgliA 


Olfdiao miuole .... 



f 10 . 10//— DUffnin of Um b«urt and toumU to UlantmW the aoUoo of dmgi on the Ttrionf of 
the olroolMOzy appantoe as glren in the following ublea. jl , indicates aooeierating gaaipla. 


a tabular form the action of the most important drugs on the 
various parts of the circulatory apparatus, according to the 
prevalent opinions at present.' 


> In drswing up this Uble [im pp. 816-819] I have been greatly aided by the 
admirable pa^r of Professor Boehm, read before the International Congress la 
licmdon in isll. 
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Cardiac Muscle. 


STDfULATBD BY. 


[Stunulation is shown bj increased 
energy of contraction, the rate of pulsa- 
tion remaining the same or becoming 
slower.] 

So-called ear- /Digitalin, 
diac poisons. Di^talein. 

Wi^ a larger Digitozin. 
dose the st^e Erythrophlcemn. 
of stimulation Helleborein. 
is followed byJ Kerein (Oleander), 
one of peri- ' Scillaln. 
staltic action, Antiarin. 


and fitiAl ar- Strophanthus. 
rest in sys- Thevetine. 
tole.* VTheveresine. 

Veratrine. 

Barium salts. 

Caffeine (produces rigor). 
Potassium salts. ) 

Copper double salts. I j ^ 
Ziini,uble salts, j 


nSPRESSED OB PABALTSSD BT. 

[Depression is shown by diminished 
energy of contraction with muJ stoppage 
in diastole. The cardiac muscle is uown 
to be paralysed by no longer contnusting 
on stimulation, either mechanical or 
electncal.] 

Salicylic acid. 

Potassium saltSa .In large 

Copper double salts, doses. 

Zinc double salts. 

Quinine (?). 

Baponin (removes the systolic still* 
stand produced by di^talin). 

Apomorphine. 

Emetine. 

Muscarine. 

Pilocarpine. 

Veratrum viride (veratroidine and 
jervine). 


These do not 
eanse peristal- 
^ nor arrest 
in systole. 
They excite the 
heart to pulsate 


Guanidine. 
Physostigmine. 
Camphor, 
rhythmically, [^Monobromocamphor. 
alto it h^ BomeoL 
been made to 

stand com- sulphate, 

pletely stOl in Cumazine. 
diastole by the 
application of 
muscarine. 


Motor 

[Stimulation is shown by increased 
rapidity and energy of contra^on, which 
is obeyed, not only when the drug is 
given to an anim^ hot when it is 
applied directly to the heart] 

.AlcohoL 
Ether. 

Chloroform* 

Chloral. 


Alcohol 


Ganglia. 

[Depression is evidenced bv slower and 
less i^werfol pulsations, with final Biop- 
page in diastole. This stoppage is sho^ATi 
to be due to the action of the drug on 
the ganglia, and not on the cardiac 
muscle, by the heart contracting on sti- 
mulation, either mechanical or elMtrical, 
after ^ntaneons pnlsation has ceased.] 


AnsBSthetics generally. 
G^fanc^n. 

Arsenic. 

Quinine. 

Guanidine. 


Antimony (?). The stoppage in 
diastole caused by anumony U 
converted into stoppage in 
systole b^ helleboreSn. 

Hydrocyanic acid. 

The same drugs that sHmnlaie in 
small doses depress when used in larger 
quantity, or at a later stage of their 

action. 


’ This stoppage of the heart in systole occurs in frogs, but In higher 
the hesrt msy stop in diastole. 
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Inhibitory 

OmfUUTBD BT. 

[Stlmolatioxi is shown by the direct 
application of the drug to the heart, 
stopping its spontaneous pulsations com- 
pletely, while it still contracts on the 
apphoation of a stimulus either mechan> 
ical or electrical.] 

Muscarine. 

Pilocarpine. 


Vagus-ends 

[Stimulation either of the ends of the 
va^s in the heart or of the inhibitory 
ganglia is shown by the injection of a 
drug rendering the pulse slow after 
previous division of the trunks of the 
vagi.] 

Phjsostigmine (?). 

It 18 said to render the peripheral 
ends of the vagus more sensitive, 
BO that a slighter stimulus i^'ill 
stop the heart applied to the 
trunk. 


Ganglia. 

DEPKESSED OB PABALT8ED BT. 

[Depression or paralysis is shown by 
stimulation, not only of the vagus tmnk, 
but of the venous sinus itself, having 
lost all power to slow or stop the heart 
and by the direct application of masoa> 
rine also having no action.] 

Atropine. 

Hyoscyamine. 

Daturine. 

Duboisine. 

Cocaine. 

Sparteine. 

Saponin. 


in the Heart 

[Depression or paralysis is shown by 
irritation of the vagus trunk no longer 
producing slowness or stoppage of the 
pulsations of the heart, while &e appli- 
cation of muscarine, or irritation of the 
venous sinus, will still cause stoppage.] 

Nicotine. 

Saponin. 

Lobeline. 

Curare, methyl -strychnine, and 
probably large doses of all drugs 
which have the power of paralys- 
ing the ends of motor nerves. 


Vagus Centre. 


[Stimulation is evidenced by slowing 
of the pulse, disappearing on section of 
the vagi.] 

Increased blood -pressure. 

Venous blood. 

Ammonia (in frogs). 

Carbonic oxide. 

Chloroform. 

Chloral hydrate. 

Butyl-chloral. 

Belladonna (atropine). 

Hyosoyarons Hiyosoyamine). 
Stramonium ^daturine). 

Aconite (aconitine). 

Veratrum viride (veratroidine), 
Tobacco (nicotine). 

Digitalis (digitalin). 

Hydrocyanic acid. 


• Depression is evidenced by a quick 
pulse, which is not rendered slow by irri- 
tation of sensory nerves which usually 
produce slowing of the pulse, e.g. the 
central end of one vagus.] 

Diminished blood-pressure and 
substances which produce it, 
e^, nitrite of amyl and other 
nitrites. 

Large doses of such substances as 
stimulate it in small doses, vide 
adjoining list. 
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Accelerating’ Centre. 

gXIMCLATED BY. DEPIUCBHED OB PABALYSBD BY. 

[Btiinulation is evidenced by the injeo- [Little or nothing is known about the 
iion of the drug after previous section of depression of the accelerating centres.] 
the va^ rendering the pulse still more Saponin paralyses aooelerating 

rapid than before, , nerves. ^ 

/ Venous blood. 

I Ammonia. 

Irritants of Cicutoxine. 
motor centres. 1 Caffeine. 

Belphinin. 

\ Picrotoxin. 


Capillaries. 


[Stimulation is shown by a rise in 
blood-pressure which remains after sec- 
tion of the spinal cord at the occiput, 
and is produced by the injection of the 
drug after previous division of the cord. 
It is also ascertained by the rate of dow 
through the vessels being diminished by 
the when circulation is kept up 
artificially in a frog whose nerve-centres 
have been destroyed, or in a single limb 
of a warm-bloodi animal,] 

Alkalies. 

Digitalis and its allies. 

Bs^um salts. 

Potassium salts. 

Copper. 

Zinc, drc. 


Depression is shown by a fall of bloo<l- 
pressure to a slight extent, even after 
the spinal cord has been divided, and by 
increased rapidity of flow when artificial 
circulation is kept up.} 

Acids. 

Nitrites. 

Quinine ('*) 


Vaso-motor Nerves. 


[It is very doubtful whether they are 
stimulated by drugs, and at any rate it 
is verj difficult to ascertain whether 
any stimnlation which may occur in the 
arterioles or capillaries is in the termi- 
nations of the vaso-motor nerves or in 
the muscular walls.] 


Paral} his is shown by the vessels not 
contracting on stimulation of the vaso- 
motor nerves, while they still contract 
on direct stimulation. This has been 
chiefly observed in the vessels of the 
intestines after irritation of the splanch- 
nic nery-s. The effect of irritation is 
ascertained! by the alterations in colour 
of the intestines, and also by the altera- 
tions m the general blood-preasure which 
occur after irritation.] 

Potassium salts. 

Arsenic. 

Antimony. 

Mercury, 

Iron. 
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Vaso-motor Centre. 


BTIlfULATED BY. 


[Stimulation is evidenced by a rise of 
blc^ -pressure, which disappears on sec- 
tion of the spinal cord below the medulla, 
and does not occur if the cord has been 
•divided before the injection of the drug. 
This rule is only partially true, because 
subsidiary vaso-motor centres occur in 
the spinal cord itself.] 


Convulsants. 


! 


Salts of ammonium.'! 

Potassium (?) 

Caffeine (?) 

Cicutoxinc. 
j Delphinin. 

Picrotoxin, 
j Strychnine. 

I Sanguinaria. 

I Ergot (cornutine). 

I Xhebaine. 
i Veratrine. 

I Belladonna (atropine). 

Hyoscyamus (hyoscy amine). 

I Stramonium (daturine). 

; Carbolic acid (?) 

Salicylic acid. 

I Tuqientine. 

! Camphor (rhythmically). 

* Oil of rosemary, and other ethereal 
^ oils. 

Digitalin (?) 


DEFBEBBED OB PABALYSXD BY. 

[Depression is evidenced by fall in the 
blood-pressure not depending on failure 
of the heart’s action. It is also shown 
by the absence of rise in blood-pressure 
on irritation of a sensory nerve.] 

Carbolic acid. 

Lobelia. 

Large doses of most drags, such as 
those in tiie adjoining column, 
which stimulate in small doses. 

Depression usually occurs in the 
later stages of the action of such 
drugs even f 


)rai (?) 
rl-chloral (?) 


^ doubtful; slight, 
j and transient. 


Stannius’s Experiments. 

Some of the most important experiments relating to the action of the 
various cavities of the frog’s heart were first performed by Stannius, and bear 
his name. 

When the venous sinus is separated from the rest of the heart by catting it 
off with a sharp razor, or by a ligature tightly drawn round it at its junction 



Piu. 108.— «, dtagnun of frog'i heart Hgstnrfd at the junction of the renoua liniw with the MiriclML 
The veiUB cArm end tiuiu ere repreeeuted with a creimted outline reeembllng the tredtif which 
tueir beete might glee If reoordied on % ruvoleing cylinder. The aariole nad Tentriole being 
motloniete would only trace a etrAight line if coonccted with a reoording AppAmtne. Tbeir out- 
line U therefore repreeented by a vtrAight line. 6, diAgram of a frog's hoAit in which eeotioue 
iiATe been made at the junction of the sinus with the Auricles, and at the anrioalo-ventrlcolar 
groove. The sinus end veutriotes putsate, wliilst the auricles remain moUonleee, The beeU of 
the ventricle should have been represented as slower than those of the auricle, m tn /, Fig. 108. 
c, the same m 6, but with the parts of the h«srt setmratod by ligature Instead of eectloin. 

with the auricle, it continues to pulsate, but the auricle and venthole stand 
perfectly still (<h Fig. 108). If now the auricle is 8€i>arated from the ventricle 
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by another cut (6, Fig. 108), or another ligature be applied (c, Fig. 108), at the 
auriculo-ventrioular groove, the auricles remain motionless, but the ventricle 
begins to beat, so that the venous sinuHand ventricle are both pulsating, while 
the auricles are at rest. The venous sinus and the ventride, however, no 
longer beat with the same rhythm, and the rate of the ventricular beats is 
usually much slower (/, Fig. 109). In this remarkable experiment the com- 
plete stoppage of the auricles and ventricle which follows the removal of the 
venous ^us has been supposed to show that the motor centres for the entire* 
beart reside in the sinus, and that from them the motor impulses originate 
which keep up the rhythmical pulsations of the organ. But the fact that the 
Tentrioles begm to pulsate on their own account w^hen separated by another 
cut from the auricle seems to show that they also contain motor centres. 
Tlie hypothesis has therefore been advanced that both venous sinus and 
ventricles contain motor centres, while the auricles contain inhibitory centres. 

So long as the auricles are in coimection both with the venous sinus and 
the ventricle, the motor centres in the latter two cavities are supposed to be 
sufficiently powerful to overcome the resistance offered by the inhibitory 
centres, and thus the cardiac rh\‘thm is maintained. When the motor 
centres of the sinus are removed, the inhibitory centres of the auricle are 
supposed to be so powerful as to keep both it and the ventricle in a state 
of rest. 

When the ventricle is separated from the auricles and their inhibitory in- 
fluence removed, it again begins to pulsate rhythmically. In order to obtain 
a clearer idea of the mechanism of the heart, many variations of the above 
fundamental experiments have been made. 

The chief re^ts of these are the folloif^ing : — 

First, section or h^ture of the ven® cav« or of the venous sinus at any 
point before its junction with the ventricle does not affect the action of the 
heart (d, Fig, 109), 

Second, section or ligature of the auricles at any point above the auriculo- 
ventricular groove arrests the movements of the part below them, while that 
connected with the venous sinus still continues to pulsate (e. Fig. 109). 



Fig. 109. — d, diftgnin of heart with ligature round the renous linun. e, diagram of beart with llgm^ 
tare foand middle <d aoriclea. /, diagram of heart with ligature in the auriculo-reutrit^lar 
groove. The palaatioiu of the Teotricle are much idower thim thoae of the auricle and Tetuma 
This is indicated bj the larger dentation of the outline of the rentricle. 

Third, irritation of the vagus nerv es usually produces stoppage of the 
heart-beats. 

Fourth, l^ture or section of the vagi before their entrance into the heart 
prevents their having any action u|>on it when they are stimulated. 

Fifth, ligature or section of the venous sinus or auricles prevents any action 
of the vagi upon the part of the heart below the ligature or section. 

It is evident that section or ligature of the heart at any point between the 
junction of the sinus and auricles and the auriculo-ventricular groove has 
the same action on the movements of the part below it as irritation of the 
vagus. 

But more than this ; although, as we have seen, the motor ganglia of the 
heart appear to be situated chiefly in the venous sinus, yet IrvttatlM ef tlie 
alaas produces eoaq^lete atItWstaiid of the heart, even more perfect and 
prolonged than irritavtion of the vagus. Strong stimulation of the venous 
sitms has therefore the same effect as its removal, l^e parte whose motions 
have been arrested by section or by irritation, in the experiment just de> 
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scribed, are not paralysed : this is shown by the effect of stixnnlation upon 
them. 

When the auricles and ventricle are standing still after section or ligature 
•of the venous sinus, Initatloii of the outside of the ventricle with a needle has 
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Pio. 110.--^, diftgrsm of bout itopped by » Hgatnre st the jnnetion of the iintui and auricles. The 
outiide ct the Tentrlole Is irritated by a needle, and the eren outline indioatee that no oontzmotion 
occurs. A dlasrram similar to g, but with the imide of the Tentriole irritated by a needle. The 
prc^eotiont on the ontltne of the heart indicate that one oontraction of the ventricle and three 
or four of the auricles occur, k, dlafnram similar to g and A but with the outside of the auricle 
stimulated by a needle. The projections indicate that one oontraction of the auricle and one of 
the rentrlde occur. 


no action (p, Fig. 110) ; but if its interior be irritated by a needle (A, Fig. 110) 
the auricle contracts first, then the ventricle, then the auricle again two or 
three times, but the ventricle does not respond. When the auricle is irritated 
by a needle applied to its outside, contraction both of the auricle and ventricle 
ensues (A, Fig. 110). When the auricula-ventricular groove is irritated by a 
needle there are usually eight or ten contractions in resjionse. When the 
outside of the auricle is irritated by an interrupted current, numerous and 
rhythmical contractions both of amide and ventricle ensue. 

To sum up these results shortly, we find that either removal of the normal 
atImtUI which pass in the direction of the circulation from the venous smus 
to the auricle and then to the ventride, or abnormallv mtrong attamlatloa, 
produces arrest of the rhythmical movements of the heart, or, as it is 
usuaUy termed, liiliibltioa. 

Some exceedingly instructive experiments have been made 
by Gaskell, who, instead of separating the cavities of the frog’s 
heart from each other by sections or by a ligature, compresses 
more or less completely the point of junction, so as to impede or 
block (as it is termed) to a certain extent the transmission ot 
stimuli from one cavity to another (Fig. 111). 


i 


I 




Fio. 111.— Dkftrmm to lUnitnte GstkeU'i ei.penm«Qt At a the jawt of th<« oljunp hold the heart 
withoat oompreediig It, and each beat of the aorlole U tnccecded by one ot i^e Tentrlcle m 

•bown by the flffmre 1 . At 6 the heart it oompretMA and iu rhythm dUtiirbed. to that one 
beat of the Tentriole only oocor* for leTeiml of the auriolet. 


H© does this by a damp the two limbs of which are placed one on each 
side of the heart. By means of a micrometer screw tneir edges can be 
approximated so as either simply to hold the heart without pressure or to 
compress it to any desired extent. When the damn is placed in the auriculo* 
ventricular groove, the beats of the anrides and ventride are registered 
separately by levers above and below the damp with which the amides and 
ventride are connected by threads. 

When the heart is simply held by the damp without compression, each 
l>eat of the auricle is follow^ by one of the ventnde ; but when the aurioulo- 
ventricular groove is oompressm the transmission of stimuli from the auricle 
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to the Tentriole appears to be blocked in somewhat the same way as it is by 
compression in the contractile tissue of medusss, and one beat of me ventricle 
then occurs with every second, thi^ fourth, or more auricular beats, accord- 
ing to the degree of pressure, and if this be very great the ventricle will cease 
beating altogether. 

The beats of the ventricle are shown in this experiment to be diminished 
or arrested by hindering or blocking the transmission of stimuli to it from 
the venous sinus and auricle. But, as one might expect, a diminution of 
the stimuli themselves has a similar effect as a blo^ to their passage. 
Thus, if the auricle and sinus are heated, but not the ventricle, their rhyt^ 
is markedly quickened, but the ventricle now beats only once for every two 
or even more pulsations of the auricle, the heat appearing to render the 
impulses proceeding from the auricle and sinus more ranid but more weak. 
If the ventricle be heated as well, it wiU respond to each oeat of the auricle, 
so that the whole heart beats more quickly, but if the ventricle alone be 
heated its rhythm remains imchange^ 

Experiments which are likely to give useful information in regard to the 
action of various drugs on the cs^ac muscle and nerves have been made by 
Gaskell by the aid of the clamp already described. 


General Considerations regarding the Heart. 

In ascidians the heart is a mere contractile sac open at both ends, and 
drives the fluid alternately in opposite directions. In snails it is a simple 
sac of protoplasm without differentiated nerves, but it drives the nutritive 
fluid in one direction. In the amphioxus there is no special heart, but only 
numerous contractile dilatations in the chief blood-vessels. In fishes the 
heart may be said to consist of three parts — the auricle, ventricle, and 
arterial bmb. The heart of the frog has already been described, and that of 
mammals requires no description. 

Even the complicated mammalian heart may be regarded as a special 
development of tne simple contractile tube endowed with the power of 
peristaltic contraction. The direction in which the contraction occurs is 
probably determined at first bv slight differences in the stimali to which the 
two en^ of the tube are subjected, and the direction may be altered by 
altering the siimulus. Thus m the heart of a fish the contraction usually 
proceed from the auricle to the ventricle and bulb, but by irritating the bnlb 
the direction may be reversed so that the bulb contracts first and the auricle 
last, and this reversal of rhythm may persist for some time.* In the mam- 
malian heart it is not perhaps so easy to reverse the rhythm by simple 
irritation, and probably some interference with the cardiac nervous system is 
also requisite, but by introducing tincture of opium into the TnAnupAliAn 
ventricle the i^ythm may be reversed so that the beats of the auricle follow 
instead of preceding those of the ventricle.^ 

The of rlijtIuBical polaotioB in the heart is usually supposed to 

be the motor ganglia which it contains. Of late years numerous researches 
have shown that, althou^ these are v^ important indeed, yet they are not 
to be looked upon as the exclusive originators of the rh^bm. The heart of 
the snail, although it consists of simple protoplasm without nerves, beats 
rhythmically, azid when a ligature is tied across the venous sinus in the frog 
the veuBB cav» and upper part of the sinus continue to beat although they 
possess DO special ganglia, while the rest of the heart remains motionless 
although it contains both Bidder's and Bemak's ganglia. From this experi- 
ment one would be inclined at first to say that the iatttatlM af rtiyttat 
in the heart is due to the mmmmOmt tiesae of the yearn cerm and sinas,^ 


* Gaskell, Joum^ Phy$u>l^ vol. iv. p. 78. 

* Ludwig, PhyMogU^ 1861, voL ii. p. 88, 
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and might be inclined to regard the narrous ayatem of the heart as an 
apparatus for marely condmottag stimuli from the sinus to the auricles and 
ventricle. 

Other experiments would seem to deprive the nerves even of this function, 
for Engelmann ^ and Gaskell have shown that when Bidder’s ganglia are 
excised, or the nerv es cut tl^ough as they traverse the auricles, contractions 
still pass from the venous sinus to the ventricle, and continue to do so when 
the nerves have not only been divided but most of the muscular tissue of the 
auricle has been cut through and only a narrow bridge remains behind. 
This may seem to prove that the musciilar tissue of the heart conducts the 
motor stimuli from the venous sinus to the auricle and ventricle, which 
cause them to contract, and may appear to show that the cardiac nerves are 
entirely superfluous. A similar mode of reasoning, however, would lead us 
to say that the ganglia in medusae are also 8Uj)erfluou8 because the contractile 
tissue will pulsate rhythmically after they have been cut ofif, if it be placed in 
acidulated water. 

In regard to the ooaduotloB of attmnlt, the fact probably is that under 
favourable conditions they may be conveyed by the muscular tissue alone 
from the sinus to the ventricle, but under ordinary circumstances they are 
conveyed in part, at least, by the nerves. 

Gangliomc tissue is more sensitive than contractile tissue, and the stimuli 
which act on the ganglia of the medusa, under the conditions in which it 
lives, are insutScient to excite contractile tissue. When the ganglia are 
paralysed by a jHiison, the efiect is the same as if they were cut off, and 
p^sation is arrested. A similar condition apiiears to occur in the ventricle. 
The muscular tissue forming the apex of the frog’s heart under ordinary 
circumstances will not beat when separated from the rest unless an extra 
stimulus be applied to it. The ventricle containing Bidder’s ganglia will 
usually pulsate rhythmically, and if its apex be dipped in a solution of chloral 
DO effect is produced, but if its base be dipjHHl iii the solution so that the 
drug acta upon the ganglia, the pulsations are arrested apparently by paralysis 
of the ganglia (Haruack). 

We may consider, then, that ganglia are more susceptible to stimuli than 
muscular nbre, and have the fimctiou of making it pulsate rhythmically 
when it otherwise would not. 

It is probable also that they serve to prevent the occurrence of blocks at 
the junction between the different cavities of tlie heart which might occur if 
the stimuli were transmitted from each cavity by muscular tissue alone. 

When the Heart is tf jrtng, and when we may fairly assume that its nerves 
are losing their fimctional ivctiNity, such blocks actually take place, and the 
ventricle may beat only once for every two or three or more beats of the 
auricle. 

The cardiac muscle is also without doubt losing its functional activity, 
yet it still retains it to such an extent that each cavity can contract power- 
fiilly. The same thing occurs when the heart is poisoned with chloral, iodal, 
or other members of the same group, which, as already mentioned, paralyse 
the cardiac ganglia.’ 

In the present state of our knowle<l^ it is difficult to moke any absolute 
statement regarding the function of the earOlae gmagUa, but I think we 
may fairly assume them to have two IHaetimia, (1) to originate rhythmical 
pulsations in the bean when the muscular fibre alone, although capable of 
mdependent rhythmical pulsation, would not pulsate under the conditions 
'which may bo present ; (2) to transmit and receive stimuli from one cavity 
of the heart to the other, and thus prevent the occurrence of blacks at the 
junction of the cavities and oonsemient irregular action which might occur if 
the stimuli were transmitted only by the muscular fibre. 


* Pfiilger’s Arehiv^ xi. p. 465. 

* Hmrnaok and Witkowski, Arch,/, Path, und Pharm,^ vol xL p, 15, 

V a 
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Regrulatini: Action of the Nenrous Sjrstem. 

The necessity of some means for regulating the action of the heart in 
/uscordance with the wants of the body is obvious, and in the heart we find 
that such an arrangement exists in relation both to the strength and rate of 
pulsation. 

The acttoB of tbe vacwa upon the heart has long been a matter of great 
dispute, some physiologists holding it to be the motor nerve of the heart, 
while the majority regard it as inlnbitory. The reason of this disagreement 
probably is that the right and left vagi have firequently different effects upon 
the heaH, and that the effects even of the same vagus may vary according to 
the state of nutrition of the heart, and other circumstances. We find for 
example in rabbits that both the right and left vagi can usually slow or stop the 
heart ; but sometimes the right has much greater power in this result than the 
left, and in some species of tortoise the left vagus has no inhibitory action 
upon the heart at all, and in the firog during the breeding season the action 
of the vagi is very uncertain. The cause of these different results apjiears to 
be that the vagus is a very complex nen^e, and contains accelerating and 
strengthening fibres which are derived from the sympathetic, as well as in- 
hibitory fibres which are derived from the spinal accessory, and sensory fibres 
which belong to the vagus proper. The results of stimulating the vagus 
trunk will vary according to the proportion of these different fibres which it 
contains, and on the activity of each kind at the time of stimulation. 

A number of experiments made by GaskeU on the heart in ntu and with 
the clamping apparatus already mentioned, by which the beats of the auricle 
and ventricle may be simultaneously recorded, have led him to divide the 
effects produced on the heart by irritation of the vagi into two types : (a) 
affections of the mtm of rh^'thin ; and (b) affections of the atroagtli of the 
contractions. 

The effect of vagus stimulation on the heart of the frog may be divided 
into five classes. 

The Ist class is that which occurs with the heart of the tortoise or frog 
in 9itu or just after removal from the body. The vagus here causes arrest 
by slowtag the rate of rUjtbm ; and, in consequence, the first beats which 
occur after the heart again begins to beat are slower than those preceding 
the stimulation. 

In the next classes the vagus produces its effect by wemkenlag the 
of the contractions so that they may become invisible and the heart remains 
still, but after it begins to beat their rate is as quick or quicker than before. 



Fio. Tracing •hoviog thu seikm of tlwr on tli« bewi. Amt. taffiostM tb« 

Mid Vmt. ilM mtHcolM tradng. The port locrodofl ttm npHf ht Hum Indi- 

c^tM lboanie during whkdithoviimwMfUaaUi^ C. S tndloiUM itist tlis fnoondsrr ooU 
nA«d f^ wm olglti cvntltt^tire* ditUml from ibe priamry. Tbs nut of tb« tnclsif 

totu left band fbowi tb* rogslsr oontrscUont of mod«nii« bidgbt bfdon sttnslstloiL Daring 
and for tem ttm^a^, the aoremenu of both anriela and vantoUda ara anttralr 
f are >^11 at Snt, bat Miem soqntra s nw ' 

The 2nd class is an example of this. In it irritation of the nerve produeea 
complete stoppage of both aarielee and ventricles. This is fbHowed by eon- 
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tractions, which are at first so small as to be hardly visible, but quickly grow 
larger until they are much greater than the normal ; from this they gradually 
decrease to the normal size (Fig. 112). 

The two types of action may occur together, the rhythm becoming slower 
and the contractions smaller. This is seen in Fig. 118. 



Fio. 1 18.— After OftftkelL Tnoing showing diminished implltude end slowing of the pulsatkn^ 
withont complete stoppage, daring irritation of the Tagns. 

rhe 8rd class is where irritation produces no still -stand of either auricles 
or ventricles, but only great diminution in the siie of the beats, followed by a 
gradual increase and subsequent fall similar to that just described. This curv e 
is like the first, but differs from it in the absence of the complete arrest 
(Fig. 114). 



7ta. 114« — ditsr Qaakell. tlumintr (UminUlta*! amp’ttudc of coutractiou Htihout ^lOTAing or 

sUippage (luring irritation of Tagus. 


The 4th is that where there is no primary diminution, but gradual in- 
crease in tlio size of the beats, which again sink to the normal ^Fig. 115). 

The 5th is where irritation of the vagus does not stop the beats of the 
venous sinus but causes both auricles and ventricle to stop. 

The ordinary inhibitory effect of the vagus is the one which is noticed 
best in well-nourished hearts, and as the heart becomes more exhausted, and 
is dying, the motor pot%'er of the vagus becomes more and more pronounced. 
We find a similar occurrence in the case of the splanchnics, which lose their 
inhibitory power as the intestine dies. Nerxous structures as a rule die 
sooner than muscle, the conclusion is not unwarranted that the dis- 
appearance of the inhibitory action of the va^ps is due to a gradual death of 
the nervous structures u)>on which it acts in the healthy heart, while its 
action on the muscular tissue, which has a more prolonged vitality, s^l 
remains. The actual increase, indeed, in its motor action we may attribute 
to the removal of nen^ous interference. 

Xjrpetheela regardiag tlie AoUen of the Vague. —Nervous inter- 
ference as a cause of inhibition was clearly pointed out by Bernard, and in 
the case of the heart has been discu^ed by Kanvier with liia usual oleamees. 

In the grey matter of the spinal cord there is ample room for the sloiving 
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of nervous stimiili by transmission along paths of different lengths (p. 169), 
more especially as a small length of grey matter is equivalent to a great 
length of ordinarj^ nerve-fibre (p. 162). 

In the heart we might suppose there was no such provision, but, as Ranvier 
points out, the ganglion cells in the auricle have ope of their fibres wound 



Pio. 115., — After Oeekell* Tnucing shoving increased cardiac contractions froxn Irritation of the 
vagus. [In this figure the upper tracing shows the ventrlcniar and the lower the auricular 
c-ontnictloos.] 

Spirally, so as to give a great length in small space, and thus provide for retarda- 
tion and interference of stimuli (Figs. 116, 117). If we sup[>o8e that some of 
the nerve-fibres contained in the vagus tnink pass through these spiral 
ganglia while others pass on directly to the heart, we can understand that 
the dififerent rates of transmission may lead to interference and stop;t^ge of 
pulsation. Alterations in the rate of tmnsmission along the spiral fiore may 
again convert interference into coincidence of waves and cause acceleration 
and increased action. If these spiral fibres are affected by drugs so that tiie 
rate of transmission of stimuli along them is altered, we can understand that 
the interference may in some cases be incre^ed, in others diminished, 
and that an increase of interference may readily pass into the opposite 
condition, so that the irritation of the vagus no longer prrxliices stoppage but 
acceleration of the heart, such as actually occurs on irritation of the vagus 
after its inhibitory power has been paralysed by atropine. 

We can understand also how curare and the large class of drugs which 
paralyse the motor nerves may destroy the inhibitory power of the vagus. 

Xaliibttton in the Xeart. — But it is probable that interference between 
the nervous structures is not the sole cause of inhibition in the heart ; we 
must look also to the relationship between nenoiis and muscular rhythms. 
Thus distension of the ventricle frequently diminishes or abolishes the action 
of the vagus, the stimulus which the pressure within the heart exerts on the 
muscular fibre appearing to more than counteract the inhibitory action of 
the nerve. The condition of the muscular fibre too is probably very im- 
portant. Thus, feeding the frog's heart with a solution containing soda 
appears to paralyse the power of the vag^, which is again restored by 
potash.* (Ckimpare their action on the cardiac muscle, p. 807 .) 

It is indeed to an action on the muscle rather than on the nerve that we 
must probably look for the explanation of the action of atropine. For the 
heart m snails, though apparently destitute of both gan^da and nerves, is 
arrested by an intermpted current. This effect is prevented by atropine. 
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SiM. 117.— BplnU gB&gUoa otU tron tbe pn«imioc»itark of tho frog. Thte flgnre isnotUkontramtlio 
oiUe til iho otrdlM norroi, m in thorn iht oonnoction betwoen tho ipliml ond itnlghtfitmhM 
not been oletrly mod* oat» bat it it ptobnblo that theoe oelU have a ftraotaro dmirar to thooiio 
flffiuad (BanTiur, 0 |>. d/. pp. 114*110). aiitb6oeU>body«fi tbo naolcoi^r tbe nueleolai^dnaotew 
of tbe oapen]e,/Uie ftnugbt libr% g H«n]e*e •beetb, ^ epiial flbre» g' Ut paint, W ttnolen of 
HetUeHii * 


' Banvier, Lt^om d'Anatonm OMiraUt oim^e 1877-78, p. 108. 


aae pharmacology and therapeutics, [shot. i . 

It is .exceedingly difficult, or perhaps impossible, with the 
physiolo^cal data which we at present possess, to give a complete 
and satisfactory explanation of the action of drugs on the heart, 
bat it is evident that while all new discoveries tended for a while 
to render our ideas regarding the cardiac mechanism more and 
more complicated, our increasing knowledge now tends to render 
them more simple. Before long we may hope that systematic 
investigations into the action of drugs on the excitability, 
rhythm, and power to conduct stimuli of the cardiac muscle 
itself, on the action of drugs upon the rhythm of the ganglia, 
and on the rate of transmission by the nerves, as well as on the 
mutual relations of these various factors, will at last give us a 
clear understanding of this very difficult and complicated subject. 

Therapeutic Uses of Drugs acting on the Circulation. 

The drugs which act on the circulation have been divided 
according to their action into stimulants, tonics, and sedatives. 
Each of these classes has been further subdivided into cardiac 
and vascular, according as its members act on the heart and 
vessels. There are thus six subdivisions in all : cardiac stimu- 
lants, vascular stimulants, cardiac tonics, vascular tonics, cardiac 
sedatives, and vascular sedatives. 


Cardiac Stimulants. 

These are substances which rapidly increase the force and 
frequency of the pulse in conditions of depression. The most 
important are ammonia, and alcohol in its various forms, but 
there are also other substances which are sometimes useful. 


Heat. 


Liquor ammonise. B.P. Aqua 
ammonis. U.S.P. 
Ammonium carbonate. 

Sal volatile (spiritus ammonisB 
aromaticns). 

Alcohol. 

Brandy. 

Whisky. 

Eau de Cologne. 

Gin. 

Liqueurs. 

Strong wines 
Atropine. 


Ether. 

Chloroform. 

Spirit of chloroform. 

Spirit of ether. 

Camphor. 

Aromatic volatile oils. 

Oil of turpentine. 

Heat and counter-irritants to 
the prtecordium. 


Cardiac stimulants are used to prevent or counteract sudden 
failure of the heart’s action in syncope or shock due to mental 
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emotion, phyeical injury, or poisoning by cardiac depressants, or 
by the bite of snakes, or when the action of the heart becomes 
much depressed in the course of fevers or other diseases. 

Although alcohol after its absorption stimulates the heart, 
yet its effect on the heart is probably, to a considerable extent, 
due to a reflex action on it through the nerves of the mouth, 
gullet, and stomach. Its action is consequently very rapid, and 
begins before there has been time for much of it to be absorbed. 
On this account, however, it must be given in a somewhat con- 
centrated form, and if much diluted, as m the form of weak 
wine or beer, which has little or no local action and can exert 
no reflex action, it has little or no power as an immediate stimu- 
lant. When given in disease it is best to administer it in small 
quantities frequently, and the rule by which to ascertain whether 
it is doing good or not is ; Does it bring the circulation more 
nearly to the normal or not ? If it does so, it is beneficial ; if it 
does not, it is harmful. Thus, if the pulse be too quick, alcohol 
should render it slower; if already abnormally slow, alcohol 
should make it quicker. If too small, soft, and compressible, 
alcohol should render it larger, fuller, and more resistant. There 
are other rules connected with the effect of alcohol on other 
organs which also regulate its use in disease, but these will be 
given further on. 

Ether alone or mixed with alcohol has a stimulant action 
almost more rapid than alcohol itself ; and chloroform in small 
doses, and especially when mixed with alcohol, is also a powerful 
stimulant. 

Ammonia has not only a reflex action on the heart like that 
of alcohol, but has powerful stimulating action on the vaso-motor 
centre. Its action when applied to the nose in syncope has 
already been discussed. In cases of snake-bite thirty minims of 
liquor ammoniac have been injected directly into the veins. The 
immediate stimulating effect appears to beneficial, although 
it is doubtful whether life can really be saved by this means. 

Camphor is useful as a cardiac stimulant in febrile conditions 
with a tendency to failure of the circulation, as in typhus and 
typhoid fevers ; in exanthemata, when the rash does not appear y 
in asthenic pneumonia, and in the typhoid condition depending 
on other diseases. 

Aromatic volatile oils and substances containing them have 
also been used in similar but less severe conditions. 

One of the most powerful of aU cardiac stimulants is heat, and 
when the heart’s action threatens to fail it may be frequently 
restored by warm fluid taken into the stomach, or by the appli- 
cation of an indiarubber bag * or bottle filled with hot water, or 


' An indiarobber bag lor bolding hot water U one ol the most niehil tbinge an 
invalid can earry about with him. It ehoold have a flannel ease fastened by buttons 
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of a bag filled with hot sand or salt, or of a hot poultice to the 
oardiac region. 

It must be remembered that the high temperature of the body 
in febrile conditions acts as a cardiac stimulant; and if this 
stimulus be removed by the temperature falling, either in the 
natural course of the disease or in consequence of the adminis- 
tration of antipyretics, the heart may fail and collapse, and death 
ensue, unless it be stimulated either by medicines or by the 
application of heat to the cardiac region. 


Vascular Stimulants. 

These are substances which cause dilatation of the peripheral 
vessels,* and thus render the flow of blood through them more 
rapid. The most important are : 

Heat. 

Alcohol in its various forms. Dover*B powder. 

Ether. Acetate of ammonium. 

Nitrous ether. 

Alcohol and ether, by stimulating the heart at the same time 
that they dilate the vessels, render the peripheral circulation 
very vigorous. From its stimulant action on the vaso-motor 
centre, ammonia is less useful than alcohol. 

Vascular stimulants are useful in equalising the circulation 
and preventing congestion of internal organs. Thus, from expo- 
sure to cold generally so that the whole surface of the body is 
chilled, or from a local chill due to a draught, or to the combined 
action of cold and moisture, as in wet feet, congestion of the 
respiratory tract, or of the stomach, intestines, or pelvic organs 
may occur. This frequently evidences itself imme^tely either 
by rigors or by localised pain. If the congestion be not relieved 
inflammation may occur, but if alcohol be taken either in a con- 
centrated form or dilute with boiling water, the vessels of the 
surface dilate, a warm glow is felt throughout the body, the 
shivering and pains disappear, and frequently all injurious results 
of the chill are averted. If the external cold, however, is very 
excessive, and the exposure is to be prolonged, alcohol must 1 k3 


so that it can easilv be femored. This allows the heat to come gradoaUj through 
without burning the skin. For a small gratuity the engmiMiriTer or stoker is 
usually willing to fill the hag with hot water, and the bsg can be refilled if neoossary 
at each station wiiere there is a suffioiently long stoppage. This is sometimes a 
▼err great boon to invalids on long railway journeys so^ aa they are often com- 
pelled to make on their way to winter health resorts. 

* From this d^inition it will be observed that while •Um tilanis Increase 

the fnnctionil activily of the heart, vascnlar stimnlanta do not increaae the con- 
tractile power of the Tcsiels, nor the activity of the vaso-motor centre, bat, on the 
oontraty, diminish the oontraetion of the ▼easels. 
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used with great care, as the blood becomes much more rapidly 
cooled when the cutaneous vessels are dilated than when they 
are contracted ; and in arctic temperatures a person is much more 
readily frozen to death after the free use of alcohol. Dover’s 
powder is also a useful vascular stimulant, though less powerful 
and rapid than alcohol. It is of use in similar cases to those 
just described, and may be given after the alcohol to supplement 
and continue its action. 

Slighter cases of chill may be treated by Dover’s powder alone, 
and ten grains of it taken at night will often cut short commencing 
coryza, and will frequently prevent slight increase of consolidation 
occurring round a cavity after a chill in persons suffering from 
phthisis. Patients suffering from this disease should not omit to 
take a Dover’s powder or some other vascular stimulant at night 
whenever they feel as if they had caught cold, and before any 
local mischief can be detected. 

All nitrites dilate the blood-vessels and thus act as vascular 
stimulants. The one most commonly employed is nitrite of ethyl 
in the form of spirits of nitrous ether. This remedy, taken in 
hot water or along with acetate of ammonium, is a useful vascular 
stimulant, and is often used for the same purposes as Dover’s 
powder. 

Camphor is frequently used as a popular remedy instead of 
alcohol or Dover's powder in order to cut short coryza or catarrh, 
about ten drops of the tincture being taken on a piece of sugar. 
Local vascular stimulation is useful in removing chronic inffam- 
mation or consolidation. For a more detailed account of its action 
and uses, vide Irritants and Counter-irritants (p. 843). 


Cardiac Tonics. 

These are drugs which have no perceptible immediate action 
on the heart, but when given for a little while render its beats 
much more powerful, although usually much slower. The most 
important of them are ; — 

Digitalis. 

Digitalin. 

Digitalein. 

Digi toxin. 

Erythrophlosum (Casca) 

Erythrophloein. 

Strophanthus hispidus. 

Strophanthin. 


Strychnine. 


Convallaria mi^alis. • 
Convallamarin. 
Adonis vernalis. 

Adonidin. 

Squills. 

Soillain. 

Helleborein. 

Antiarin. 

Caffeine. 

Nux vomica. 
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All these drugs, as already mentioned, stimulate the cardiac 
muscle and render its contractions slower and stronger. Although 
in large doses they tend themselves to produce irregular and peri- 
staltic contraction of the heart, yet in moderate doses they tend to 
remove irregularity already present. The cases in which they are 
most useful are those in which the left ventricle is unable to drive 
the blood with sufficient force into the aorta. It is evident that 
this inability may depend on simple weakness of the ventricle 
without any valvular lesion, or upon irregular action of the various 
cavities, or upon valvular lesions, or on a combination of two or 
more of these conditions. 

Weakness of the heart may occur in cases of general mal- 
nutrition, as ansemia and chlorosis, or in consequence of acute 
disease such as fevers. It is not necessarily accompanied by 
dilatation, but if it continues for some time the cavities are apt to 
dilate. A considerable amount of dilatation may sometimes occur 
without leading to valvular incompetence, but if it proceeds be- 
yond a certain point the cusps of the tricuspid and mitral valves 
become insufficient to close the dilated orifices, and mitral or 
tricuspid regurgitation is the result. For it must be remembered 
that in the hei^thy heart the tricuspid and mitral orifices are 
much diminished in size by the contraction of the muscular tissue 
of the heart at the moment of systole. 

In cases where the mitral valve is thus ajOfected, a systolic 
murmur may be heard at the apex during life, but, should death 
occur, the vadves may be found perfectly competent to close the 
mitral orifice in the heart, which is then in a state of more or less 
complete rigor. In all such cases of weakness of the heart, either 
with or without dilatation and functional incompetence of the 
valves, digitalis is of the greatest possible service. I have also 
found erytiirophloeum give most satisfactory results in simple 
dilatation without incompetence. 

The form of valvular disease in which cardiac tonics are es- 
pecially useful is mitral regurgitation. In all forms of valvular 
disease there is a tendency to the occurrence of compensatory 
hypertrophy, which will enable the heart to do its work in spite 
of the hindrance caused by the disease. Wherever this is suffi- 
cient, so that the circulation is well carried on, notwithstanding 
the valvular defect, cardiac tonics are useless and likely to be 
injurious. Nor should they be given when the compensatory 
hy^rtrophy is just beginning to take place. But when compen- 
sation is insufficient, cardiac tonics are of the very highest value. 
In mitral regurgitation the blood, instead of being driven entirely 
onwards by the left ventricle into the aorta, is partially driven 
backwards into the left auricle at the very moment that the 
right ventricle is driving the blood into the pulmonary artery and 
lungs. Hence there is a tendency to pulmonary cong^ion, which 
may lead to luemoptysis. The right ventricle having to work 
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against greatly increased pressure tends to dilate, the blood 
accumulates in the venous system generally, and venous con- 
gestion of the stomach leads to loss of appetite, of the kidneys to 
^buminuria, and of the limbs to anasarca. While the venous 
system is gorged, the arterial is correspondingly empty, and it is 
not only the stomach, kidneys, and limbs which suffer by the 
stagnation of the circulation, for a similar condition exists in 
the heart itself. In consequence of this its action may become 
not only weak but irregular, and matters go on from bad to 
worse. 

In such a condition cardiac tonics are of the greatest possible 
service. By increasing the strength of the car^ac muscle they 
not only enable the left ventricle to drive a larger proportion of 
blood into the aorta, but they actually tend to lessen the opening 
of the mitral orifice in the same way as in functional incom- 
petence. By rendering the pulse less frequent they allow the 
ventricle to become more completely filled during each diastole. 
The pressure on the lungs, right side of the heart, and venous 
system is diminished, the arterial system becomes correspond- 
ingly filled, the congestion of the various organs is diminished 
and their function correspondingly improved. 

The consequence of this is, that in the stomach we have in- 
creased appetite, in the kidneys diminished albumen, and in the 
limbs removal of anasarca. The heart also benefits by the 
improved circulation in it, its pulsations are more regular and 
powerful, and it will often continue to act well and carry on the 
circulation satisfactorily even after the tonics which first enabled 
it to do so have been discontinued. 

In mitral stenosis cardiac tonics probably are beneficial both 
by lengthening the diastole, and thus allowing more time for the 
blood to run out of the auricle into the ventricle, and by strength- 
ening the auricle itself. Besides this, mitral stenosis is usually 
accompanied by mitral regurgitation, which will be benefited by 
cardiac tonics in the way just described. 

In aortic stenosis digitalis is of little or no use when there is 
suflScient compensatory hypertrophy, but may be useful if the 
heart is becoming feeble. 

There has been considerable difference of opinion regarding 
the use of digitalis in aortic regurgitation, some holding it to 
be useful and unattended vrith any risk, while others regard its 
iidministration as attended with considerable danger. In con- 
sidering this question we must bear in mind that the risks which 
a patient runs from aoi'tic regurgitation are not the same in all 
stages of the disease. While the aortic regurgitation is uncom- 
l>licated, and the ventricle strong enough to carry on the circu- 
lation, the risk to the patient is that of sudden death by 
syncoi^. 

It is easy to understand how this should be the ease. When 
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the aortic valves are healthy the arterial system may be regarded 
as a large-branched tube open only at one end — the capillaries — 
and through these the blood flows so slowly that there is no risk 
of syncope from the blood-pressure falling too low (Fig. 118, a). 

In a case of aortic regurgitation, on the contrary, the arterial 
system is open at both ends, and during the cardiac diastole the 
blood is not only running through the capillaries, but is running 
backwards into the left ventricle, so that the conditions are favour- 
able for the blood-pressure falling so low as to induce syncope (Pig. 
118, b). It is evident that anything which prolongs the diastole, 
and thus allows more time for the arterial system to empty itself 
through the capillaries at one end and into the ventricle at the 
other, will increase the risk of syncope, and for this reason digi- 
talis cannot be regarded as free from danger in aortic reg^gita- 
tion. The danger may, however, be very considerably diminished 



Fio llflL — Dbkgnxa to fllartivte the tendency to tynoope In eortic refniririution. In n ifie aortlo 
Tmlres are healthv and prereot regorgitation The carotid and lU branchen are m full. 

In b there is aortic regnrgitatlon, the blood flows out of the arterial sysu»m throngh the capli' 
lane* and into the bei^ The carotid and its braiiche!)i are shown as empty. In e the condition 
is the same as in ft, bat the patient Is snpposo*^! to be in the recumbent poetare, and the carotid 
and its braaobee remain full. 

by keying the patient in a recumbent jwsture with the bead 
low. The column of blood above the aortic valves being lower, 
tbere will be somewhat less tendency to regurgitation ; and even 
should the arterial pressure fall much, the brain may still receive 
sufficient blood supply to prevent syncoi)e. 

In cases of aortic disease, where compensatory hypertrophy is 
insufficient, or where the hypertrophied heart is becoming en- 
feebled and dilated so that the mitral valves no longer close the 
orifice, the most urgent risk to the patient is no longer that of 
sudden syncope, but of pulmonary embarrassment, dropsy, and 
all the other conseqnences of mitrd regurgitation. In each cases, 
as well as in those where organic disease of both mitral and 
aortic valves exist sunaltaneously, we must treat the argent 
symptoms and give digitalis or otner cardiac tonics. 
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In dilatation of the right heart due to bronchitis or emphy- 
sema, digitalis is frequently useful, though its benefit is less 
marked than in mitral disease. 

Risks attending: the Administration of Dig:italis and 
other Cardiac Tonics. — The great risk attending the use of 
these drugs is sudden death from syncope. Whenever it is 
necessary to push them to any extent, the patient should be kept 
strictly in the recumbent posture, and not allowed to raise him- 
self quickly even into a sitting position on any pretence what- 
ever, even when there is no aortic complication. The effects of 
sudden change from the lying to the standing position in produc- 
ing syncope have already been mentioned (p. 205), and when the 
patient is allowed to sit up he should be helped up slowly and 
with care. A change from the lying to the standing position by 
the patient getting out of bed is, of course, still more danger- 
ous than simply sitting up in bed, and the most dangerous thing 
of all is for him to get up for the purpose of micturition. The 
reason of this has been already explained (p. 264). 

Such strict precautions are, of course, not required excepting 
when the cardiac tonics have to be given in full doses. But 
when it is necessary to do this they should on no account be 
neglected. 

As digitalis is cumulative in its action, it is often advisable 
after continuing it for several days to leave it off for a day or two, 
and then recommence; and this is a useful precaution when 
giving digitalis to out-patients who are seen at an interval of 
a week or more, even when the dose is comparatively small. 
Another difficulty in the administration of cardiac tonics is the 
gastric disturbance, loss of appetite, and vomiting which they are 
apt to produce. 

In cases where the arterial tension is already abnormally 
high — e.g. in cases of contracting kidney — and the heart seems 
unable to drive the blood into the aorta, the proper treatment, of 
course, is to reduce the abnormally high blood-pressure by purga- 
tives, diuretics, and diaphoretics, and not to attempt to strengthen 
the heart by the use of cardiac tonics. If this be done the pres- 
sure may be raised still further and burst the vessels, giving rise 
to apoplexy. 


Vascular Tonics. 

Vascular tonics are substances which cause increased contrac- 
tion of the arterioles or capillaries. They not only raise the 
blood-pressure, but influence to a considerable extent the quantity 
of lymph poured out into the tissues or absorbed from them, and 
thus modify tissue change. They are of special importance in 
the treatment of dropsy. 



886 


PHARMACOLOGY AND THERAPEUTICS, [sbot.i. 


The most important vascular tonics are : — 

Digitalis. 

Iron. 

Strychnine. 

Pathology of Drop^.— Dropsy consists in the accumulation 
of lymph, either in small Ijmph spaces in the tissues (oedema, 
anasarca) or large serous cavities (ascites, pleural or pericardial 
effusions). The accumulation is caused by more lymph being 
poured out from the capillaries than can be removed by the 
lymphatics and veins. 

The chief causes of dropsy are — (1) Diminished removal of 
lymph from the lymph spaces or serous cavities. This may be 



PiQ. 119.<->I>ia|rnun of lUnrler** experimt-nt on car» it ii|rmtar«d. ftnd tn iht left 

Icff th* tronlc of the leiatic bat teen diTided to that both the motor and TAto-motor norm 
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due to (a) obstmction of the veins, or (,h) of the lyi^hatics. (2) 
Increas^ exudation of lymph horn the capUlaries. increased 
exudation may be due to (a) changes in the walls of toe capillaries 
themselves rendering them more permeable. This appears to be 
the only condition which by itself can prodnce cedema. There 
are two others, however, which, although by toemsdves incapable 
of producing oedema, yet, along with others, are of the utmost 
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importance ; these are (6) a watery condition of the blood, and 
(c) vaso-motor paralysis. In many, indeed in most cases of 
^opsy, two or three of these factors are combined. 

Obstruction to the veins, or lymphatics alone, will rarely 
cause dropsy, unless at the same time there is increased transu- 
dation from the capillaries. Thus Eanvier found that ligaturing 
the vena cava of a dog did not produce dropsy in the legs, the 
lymph being removed either by the collateral venous circulation 
or by the lymphatics. On dividing the sciatic nerve on one side, 
however, after ligature of the vena cava, dropsy appeared in the 
corresponding leg, while it remained absent from the other. He 
showed that the dropsy was caused by paralysis of the vaso- 
motor, and not of the motor fibres contained in the sciatic, by 
dividing the motor roots of the sciatic on the other side, leaving 
the vaso-motor roots uninjured. When this was done motor 
paralysis occurred equally in both legs, but dropsy only appeared 
in the one where the vaso-motor nerves had been divided (Fig. 
119). This experiment shows what an important factor the 
loss of vascular tone is in the production of oedema, and we may 
legitimately infer from it that vascular tonics, by increasing the 
contractility of the vessels, will tend to prevent oedema, or remove 
it when it is already present. 

A watery condition of the blood does not of itself increase the 
exudation of lymph, nor does it produce oedema, yet in cases of 
anemia or chlorosis we very frequently find a tendency to oedema 
of the ankles, and experiments in Cohnheim’s laboratory have 
shown that, although a watery condition of the blood alone causes 
no increased exudation of lymph so long as the vaso-motor nerves 
are intact, yet it does so to a very great extent when the vaso- 
motor nerves are paralysed.^ 

Alteration of the capillaries by inflammation causes increased 
exudation of lymph, and tends to produce a local oedema. This 
oedema is greatly increased if the vaso-motor nerves are paralysed, 
not only attaining a much greater extent, but appearing more 
quickly and lasting longer. I have already mentioned that, in 
experiments on artificial circulation, acids added to the circulating 
fluid not only caused dilatation of the vessels, but increased 
transudation through them, and tended to render the tissues 
cedematous. It is not improbable that some alterations of the 
blood-vessels of the living body which tend to render them more 
permeable may be connected with imperfect oxidation and the 
formation of sarco-lactic instead of carbonic acid. 

Arsenic has this power of lessening oxidation,^ and it seems 
not improbable that the tendency to produce cedema of the eyelids 
which it possesses may be due to this peculiar action. 


• Jankowski, Virthow^i Arehiv^ xciii. p. 250. 

* Feitolberg, Imug. Dos. Dorpat, 1883. 
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It is evident that whatever tends to increase oxidation will 
have an opposite effect, and will tend to prevent any excessive exu- 
dation from the capillaries. In cases of anaemia iron is there-* 
fore serviceable, and as the condition of the blood improves the 
tendency to oedema disappears. 

^V^at has just been said regarding the action of acids may 
seem to be in contradiction to &e usually received opinion that 
the mineral acids act as vascular tonics. It is quite true that 
email doses of dilute acids, especially when given, as they usually 
are, along with bitters, frequently impart a feeling of strength 
and tone, whereas alkalies are frequently felt to be depressing, 
but in the case of both these classes of remedies this effect is 
probably not due to any direct action on the vessels themselves 
{vide Acids). 


Cardiac Sedatives, 

Cardiac sedatives are substances which lessen the force and 
frequency of the heart’s action. 

They are chiefly used, either for the purpose of lessening 
violent action or pjpitation of the heart, or of rendering the 
pulse slower in febrile conditions, especially those consequent on 
local inflammation. It has already been mentioned that bella- 
donna diminishes the sensibility of the heart to changes of pres- 
sure, and that sometimes it is useful in palpitation consequent on 
cardiac strain. Simple pressure over the cardiac region appears 
to have the power of lessening palpitation, so that when this 
occurs in consequence of any sudden emotion, there is a natural 
tendency to press the hand over the region of the heart. It is 
impossible to say whether the relief which such pressure certainly 
affords is simply mechanical, or is due to reflex action on the 
heart through the cutaneous nerves. Plasters applied to the 
cardiac region have a beneficial action upon palpitation similar 
to that of the hand, and one of the most commonly used and 
beneficial is belladonna plaster. In irritable-heart of soldiers 
Dr. Da Cbsta found digitalis better than any other remedy.* 

In palpitation depending on indigestion, hydrocyanic acid is 
useful. In palpitation due to aortic disease, senega has been 
recommended. It is probable that its efficacy depends upon the 
diminished action of the cardiac ganglia and muscle which its 
active principle, saponine, produces. 

An active circulation of blood is usually advantageous both 
for functional activity and for the repair of damage to an organ, 
but sometimes it may become excessive, and relief may be afforded 
by diminishing it {vide p. 842). 


^ Amer. Jaum, Utd, ScL, Jan. 1871* 
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The chief cardiac sedatives employed for this purpose are : — 

Aconite. 

Veratrum viride. 

Antimonial preparations. 

It is questionable whether in extensive inflammation of in- 
ternal organs cardiac sedatives are of much service or not. They 
«eem, however, to ^ve relief in the feverish condition which accom- 
panies more limited inflammation, such as tonsillitis, otitis, 
^c. In such cases the tincture of aconite is best employed in 
very small doses (one drop) frequently repeated. The introduc- 
tion of this method of using the drug in divided doses is due in 
great measure to Ringer, and it has the very great advantage 
that the desired effect can be produced with greater certainty and 
vrith less risk of an overdose being given. 


Vascular Sedatives. 

Vascular sedatives are substances which, by increasing the 
contraction of the vessels, lessen the flow of blood through them. 
They aure chiefly used to lessen local inflammation or prevent 
hsBmorrhage. One of the most powerful of all vascular sedatives 
is cold. For its use in local inflammation 7'ide p. 343. It is not 
only a vascular but a cardiac sedative, and ice swallowed in con* 
siderable quantity will tend to lessen the action of the heart. It 
is therefore one of the means to which we chiefly trust in cases of 
bcemoptysis. In hcematemesis it has the double action of lessen- 
ing the activity of the heart, and of contracting the vessels in 
the stomach. 

The remedies which are chiefly employed in addition to cold 
are: — 

Digitalis. 

Ergot. 

Hamamclis. 

Lead acetate. 

Opium. 


ft 
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CHAPTER Xn. 

remedies acting on the surface of the body. 

Irritants and Counter-irritants. 

Irritants are substances which, when applied to the skin,, 
cause a greater or less degree of vascular excitement or inflam- 
mation. They are employed for the sake of their local action, 
to produce increased circulation in the part to which they are 
applied, and thus to remove abnormal conditions already present 
in it. 

^Vhen initants are employed for the purpose of affecting 
reflexly a part remote from the seat of application they are named 

Counter-irritants, 

Irritants are subdivided, according to the amount of effect 
produced, into rubefacients, vesicants, pustulanis, and escharoties. 

Rubefacients procluce simply congestion and redness, which 
may be merely temporary, passing off in a few minutes, or may 
be more permanent, remaining for several days. 

^Tien more powerful, so as to cause exudation between the 
true skin and epidermis, giving rise to vesicles, they are called 
vesicants, or epispastics. 

AVhen they do not affect the whole skin alike, but do so un- 
equally, and irritate isolated parts in it, such as the orifices of 
the sudoriferous glands, so powerfully as to give rise to pustules, 
they are called pustulants. 

WTien they destroy the tissues altogether, forming a slough, 
they are called caustics or escharoties. 

The difference between these sub-classes is chiefly one of 
degree, and not of kind. The weaker ones produce the higher 
degrees of action when applied for a long time, and the stronger 
ones produce the slighter kinds of action when apphed for a 
short time. 

It mustbe rememl^ered that, although inflammation is usually 
associated with increased circulation, the two things are essentially 
different. 

Inflammation is the injury to the tissue ; the increased circu- 
lation is the attempt to repair it. 

Increased circulation occurs wherever we have increased 
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functional activity, whether this be for the purpose of performing 
a normal function, as in glands during the process of secreting, 
and in muscles during contraction, or for the purpose of repair. 
When repair is going on slowly, the process may be frequently 
quickened by increasing the supply of blood to the part, and this 
is the reason for using friction, and liniments and blisters of 
various kinds, in eases of chronic inflammation in joints or in 
ulcers. 

Sometimes irritation fails to cause absorption, from being too 
weak. In a case of rheumatic gout which I saw some years ago, 
irritating liniments had been applied for some time in vain, until, 
by mistake on the patient's part, so much iodine liniment was 
put on at once as to cause vesication over the whole back of the 
hand, when recovery began immediately. 

In acute inflammation, however, the greatly increased circu- 
lation, along with the heightened sensibility of the sensory nerves 
in the inflamed part, causes much pain, and this is relieved when 
the tension of the blood in the inflamed part is lessened. We 
notice this very clearly when the finger is inflamed in consequence 
of a prick from a thorn, a bruise, or other injury. When it is 
allowed to hang by the side, the throbs of pain, coincident with 
every pulse-beat, become excruciating, while, if raised above the 


Fio. lfOL-->Tr»oiD|ri from the ncUftl mrXsry st the wriit : A btAtm a&d B after the appboation ol & 
cloth dipped in cold eraurr roona the ana. (After WiatemiU.) 

head, bo that the pressure of blood in the vessels is less, the pain 
becomes ^eatly diminished. The tension in the vessels may be 
relieved likewise by causing contraction of the arteries leading to 
the part by a cold compress around the arm (Fig. 120), or by 
dipping the finger in cold water ; but relief is also afforded by a 
warm poultice applied to the finger. At first sight it seems strange 
that heat and cold should both relieve the pain, bat a little 
consideration will show that they both relieve the tension in the 
vessels of the infiained part. Cold does so by causing a refiex 
contraction of the afferent arteries, and thus diminishing the 
quantity of blood going to the infiamed part. Warmth, on the 
other hand, dilates the capillaries of the collateral circulation, 
and thus diverts the current away from the infiamed vessels. 

The use of counter>irritation as a remedial measure depends 
on the fact that similar alterations to those produced by heat and 
cold on the finger may be produced on the circulation in internal 
organs reflexly through the nervous system. 

When an irritant is applied to any part of the skin, it causes 
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a local dilatation of the vessels and redness of that part, but 
contraction of the vessels in other parts of the body. Probably 
itiiB contraction tabes place with the greatest force in certain or- 
gans having a definite nervous relation to that part of the surface 
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which is irritated. Zulzer found that when canthandes-coUodion 
was painted repeatedly over the back of a rabbit for fourteen days, 
the vessels underneath the skin, and the superficial layers of 



muscles, were congested. The deeper layers of the muscles, the 
thoracic wall, and even the lung itself, were much paler and more 
anffmic than those of the other side. 

it is probable that a similar condition occurs in man, and that 
when we apply a blister to the side we, sometimes at least, cause 
contraction of the vessels in the pleura and lung below, and thus 
relieve pain in the chest in much the same way as when we apply 
cold to an inflamed finger. It has been suppled that the action 
of a Donltioe or bliater was simply to draw away blood from the 
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mflamed part. We have seen that the poultice does this in the 
case of an inflamed finger, but in an inflamed lung or pleura the 
quwtitj which comes to the skin is insufficient to explain the 
relief. It is quite possible, however, that the vessels in the lung 
and pleura adjoining the inflamed district may be dilated by the 
application of a poultice or blister to the side, and thus relief is 
afforded in the same way as by the application of a poultice to the 
finger. It is not easy to say in which of these ways a poultice or 



Pm. l2X<~-DUfrnLm to expiftin tiic ftctioo »t oouuter-imuittou. A blister or other coonter-lnritant 
i» ikh'twn Applies] to the obewt^waJl. The ctlmolOA which it caui«t» is trausmitted op the afferent 
nerres to the raso^motur centre ; ti ii thenoe retloctod down the emeo-motor nerree to the pal- 
motrnrjr rcMeK (wu«infr them to oontrmct^ while it U reflected down TMO^Ulatlng fibres to the 
TiMeels of the thoracic wall and probaldjr of other parts of the bodj aleo, caiuing them to dilate, 
and thus lessening the poimonarr ooogeatioo by withdrawing blo^ from the longs. (Compare 
with Fig. m.) 


blister acts in any particular case. Clinical experience seems to 
show that sometimes the blisters relieve acute inflammation by 
causing contraction of the afferent vessels (as represented in the 
accompanying diagram, Fig. 128) and thus lessening the tension 
in the vessels of the inflamed part. If the blister is too near 
to the inflamed part, it may increase instead of diminishing the 
congestion, and thus do harm instead of good. 

As a matter of practice, the rule is usually insisted upon, that 
in a case of pericarditis, for instance, the blister should not be 
put immediately over the pericardium, but at some little distance 
from it. 

Counter-irritation is not only used, however, as a means of 
lessening congestion and ])ain in acute inflammation, it is also 
employed with much advantage to cause the re-absorption of in- 
flammatory products. The use of the increased circulation which 
a blister causes in a chronic ulcer is unquestionable, and the rapid 
absorption of the thickened margins of the ulcer is perceptible to 
the eye. A similar absorption appears to occur in deeper-seated 
organs, snob as the lung, on the application of counter-irritation 
to the chest, and painting with iodine liniment is useful in pro- 
moting absorption of liquid effused into the pleural cavity or of 
the product of chronic inflammation of the lung. The mode in 
which the irritation acts is probably the same both in the chronic 
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ulcer and in the lung, i.e. by increasing the circulation through 
the part affected. Where the blister is applied, as in acute peri- 
carditis, to lessen congestion, it is usually placed at a little distance 
from the inflamed part, but where we wish to increase absorption, 
as in consolidation of a part of the lung, we apply the counter- 
irritant directly over the consolidated part. 


Rubefacients. 

Mechanical, as friction. 

Ammonia. — Solution of am- 
monia, compoimd camphor 
liniment. 

Alcohol (prevented from evapo- 
rating by oil-silk or a watch- 
glass). 

Arnica. 

Cajeput oil. 

Camphor. 

Capsicum. 

Chloroform (prevented from 
evaix)rating, like alcohol) ; 
chloroform liniment. 

Ether (like chloroform). 

Iodine and its preparations. — 
Iodide of cadmium, iodide of 
lead. 

Menthol. 

Mustard. 

Oil of turpentine, of nutmeg, 
and many other volatile oils. 

Vesicants. 

Acetic acid (glacial). 

Heat of : 

Boiling water. 

Corrigan’s hammer. 

Cantharides. — Solutions, plas- 
ter, cantharidin. 

Euphorbium. 

Mezereon. 

Volatile oil of mustard. 

Elms toxicodendron. 


Pustulants. 

Croton oilr 
Tartarated antimony. 


Caustics. 

Actual cautery. 

Acids: — Acetic (glacial). 
Carbolic. 

Chromic. 

Hydrochloric. 

Lactic. 

Nitric. 

Osmic. 

Sulphuric. 

Alkalies : — 

Lime. 

London paste (p. 840). 
Vienna paste (p. 816). 
Potash. 

Soda. 

Ethylate of sodium. 
Alum (burnt). 
Antimony (chloride). 

.\rs<nic. 

Bromine. 

Soluble compounds of the 
heavier metals ; as : 
Copper 8ulj»hate. 

Mercuric chloride. 

„ nitrate. 

Silver nitrate. 

Zinc chloride. 

Zinc sulphate. 


Rubefacients.-* One of the simplest rubefacients is mere 
friction. This may be made either with the band, or more 
effectually still, with a rough cloth or a flesh-brush. Friction also 
greatly aids the action of manv of the slighter rubefacients. 

Rubefacients may be used for their action upon the skin itself 
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to relieve itching. They may also be used for their effect on 
4eeper-8eated structures. 

Friction, with firm pressure, is used in shampooing. Upward 
friction in the limbs will diminish the tension in dropsy, by 
removing part of the fluid from them. It also aids the circula- 
tion of the lymph, and by accelerating the passage of the pro- 
ducts of muscular waste from the muscles themselves into the 
general circulation, it removes to a great extent the sense of 
fatigue after over-exertion (p. 131). When applied along the back 
it soothes conditions of nervous excitement, and tends to produce 
sleep. Friction, along with stimulating liniments, applied to the 
joints after active inflammation has subsided in them, tends to 
remove the swelling and to restore their function. 

Neuralgic pains are frequently relieved by the application of 
rubefacients such as ammonia, chloroform applied by a watch- 
glass, or a mustard-plaster to the painful spot. 

Conditions of nervous debility are sometimes benefited by 
mustard liniment applied over the spine, and a mustard-plaster 
to the nape of the neck is sometimes useful in nervous irritability 
with sleeplessness. In addition to the action which the mustard 
has on the vessels, it produces a sharp pain, so that it is employed 
also to rouse persons suffering from narcotic poisoning, or from 
coma. 

Mustard-leaves or iodine liniment applied over consolidated 
parts of the lung tend to cause absorption of inflammatory 
products, and are used for this purix)se in cases of effusion into 
the pleura or pericardium, of chronic consolidation remaining after 
an attack of pleurisy or pneumonia, or in commencing phthisis. 

Vesicantk — Vesicants are employed locally in chronic ulcers 
and to cause absorption of effusions into joints, or chronic 
thickening about them, ^\^len applied around the inflamed 
joints in acute rheumatism, they not only relieve the local affec- 
tion, but apjjear to have a curative action on the general febrile 
condition. 

In neuralgia, blisters over the painful point are useful, and 
sometimes, when neuralgia is in the side, or in the breast, it may 
be relieved by applying the blister over the corresponding part 
of the spine where there is usually a spot which is tender on 
pressure. In sciatica, the relief is often greater when the blister 
is applied to the heel, than over the nerve itself. 

In neuralgia also it not unfrequently happens that a slight ap- 
plication of the actual cautery is more efficacious than a blist^. 
The most convenient form of this is Paquelin’s thermocautery. 

In inflammation of the pericardium or pleura, a blister 
frequently relieves the pain, and it sometimes lessens or outs 
short the inflammation. Applied over the epigastrium, bUaters 
relieve vomiting arising from various causes. 

In cerebral affections, such as obstinate headache, in menin* 
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gitis and hydrocephalus, blisters to the nape of the neck or 
under the mastoid process are useful. 

Hysterical paralysis of the limbs sometimes yields to blisters 
locally applied ; and hysterical aphonia is sometimes removed by^ 
a blister over the larynx. 

Pustulants. — Pustulants are employed for the purpose of 
keeping up a continuous moderate irritation in chronic inflam* 
mations : tartar emetic ointment, and croton-oil liniment, seem 
sometimes to be of considerable ^vantage in chronic inflamma- 
tion of joints or synovial membranes, in chronic bronchitis and 
in pleurisy; perhaps sometimes in phthisis. They have been 
used also as an application to the spine in paralysis and hysteria, 
and to the head in tubercular meningitis, and to the nape of the 
neck in chronic headache or giddiness. They were much em- 
ployed formerly, but of late years iodine liniment or small blisters 
have to a great extent taken their place. 

Caustics. — Caustics are used to destroy excrescences on the 
surface of the skin and mucous membranes : warts, condylomata, 
or polypi ; to destroy exuberant and unhealthy granulations in 
ulcers and fangating sores : thus, a slight touch with nitrate of 
silver, sulphate of copper, or with nitric acid, will sometimes 
cause the tissues in an unhealthy wound after an operation to 
become less exuberant, and take on a healthy healing action. 

Caustics may be used to destroy malignant growths. Gene- 
rally a surgical operation is preferable for this purpose, but some- 
times patients have such a horror of the knife that they will not 
submit to an operation, and in such cases caustics are occasionally 
employed. For this purpose one of the following may be applied : 
Vienna paste consisting of caustic potash and caustic lime moist- 
ened with water, or London paste, which consists of caustic soda 
and lime moistened with alcohol. Sulphuric acid mixed with saw- 
dust has sometimes also been used, but it is exceedingly painful. 
Arsenious acid made with various inert substances into a paste 
is not unfrequently employed with considerable success by char- 
latans, who sometimes succeed in removing cancerous growths 
by its application in apparently hopeless cases, but the risk 
attending its use is considerable. 

Caustics are sometimes employed also to open abscesses,, 
espedidly abscesses of the liver, if it is thought advisable to cause 
adhesions between the viscus and the abdominal wall before the 
abscess is open^ so as to avoid any risk of pus finding its way 
into the ab^minal cavity. The substance usually empu^ed for 
this purpose is caustic potash. 

Caustics are also used to keep up chronic irritation, as in 
chronic headache or qulepsy, a wound being first made by the 
tim of the caustic, and prevented from heAling by the introduc- 
tion of a foreign hodj into it, or by the continuea application o£ 
some irritating ointment, such as savine ointment* 
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Canstics are also used as an application to the bites of veno* 
mouB serpents, or of rabid dogs, in order to destroy the vims 
and prevent its general action on the organism. The weaker 
caustics are of no use for this purpose. I have seen a boy die of 
hydrophobia six weeks after he was bitten by a mad dog, although 
the wound had been thoroughly cauterised by nitrate of sOver 
five minutes after the bite. In all cases the parts around the 
bite should be, if possible, excised and then cauterised with a 
red-hot iron, a ligature being, if possible, placed between the 
bitten part and the heart nntU the operation has been effected, 
so as to prevent any absorption of the virus. 


Emollients and Demulcents. 

Emollients are substances which soften and relax, while 
Demulcents are substances which protect and soothe the parts 
to which they are applied. 

Many substances exercise both of these actions, and so no 
very sharp line of distinction is drawn between them. Emol- 
lients, however, are more generally spoken of in relation to 
their application to the skm, and demulcents to the mucous 
membranes. 


Demulcents. 

Bread. 

Collodion. 

Cotton-wwrl (for external 
use only). 

Figs. 

Fuller’s earth. 

Gelatine. 

Iceland moss. 

Isinglass. 

Glycerin. 

Gum. 

Honey. 

Linseed. 

Linseed-tea. 

Marsh-mallows. 

Almond-oil. 

Olive-oil. 

Starch. 

White of egg. 


Emollients. 

Moist warmth — bathing with 
warm water, hot sponge, hot 
fomentations, steam. 

Poultices made of substances 
which retain heat and mois- 
ture-bran, bread, figs, flour, 
linseed-meal, oatmed, &c. 

Gelatinous substances. 

Fats — almond-oil, glycerin, 
lard, lins('ed-oil, neat’s-foot 
oil, olive-oil, spermaceti, suet, 
lanolin. 

Paraffin — petrolatum, vaseline, 
and unguentum petrolei. 

Boap and other linments. 


The Action of Demulcents is chiefly mechanical. They 
form a smooth, soft coating to an inflamed mucous membrane, 
or to a skin deprived of its epidermis, and they thus protect the 
surface from external irritation, and allow the process of repair 
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to go on. They are used externally in cases of irritating skin 
diseases, where the epidermis from one cause or another has 
been broken or removed, as by friction, exposure to cold, &c. 
Internally they are employed when the mucous membranes have 
been irritated, as, for example, in the after-treatment of cases of 
irritant poisoning. 

Mucilaginous substances are also used to relieve pain and 
irritation in the throat, and to lessen the irritable cough which 
frequently depends on congestion of the pharynx and upper parts 
of the respiratory passages. 

Such substances as figs, prunes, and even cabbage, are em- 
ployed to protect the intestines from injury by hard and pointed 
substances which have been accidentally swallowed. They do 
this by leaving a bulky indigestible residue in which the pointed 
article becomes embedded, and thus passes along the intestine 
without lacerating it. 

The Action of Emollients is to relieve the tension and pain 
in inflamed parts ; warmth and moisture do this by dilating 
the collateral blood-vessels in the manner already described 
(p. 342). They also relax the tissues themselves and lessen the 
pressure upon the nerves of the part. 

Fatty emollients soften the skin and thus render it softer 
and more flexible. These emollients also aid the immediate 
•effect of friction upon the skin, enabling it to be applied with 
greater advantage, and to act on the more deeply-seated tissues, 
as, for example, in cases of stiffness in joints. 

Therapeutic Uses. — Warmth and moisture are almost in- 
variably u^ to relieve spasm and the pain attending it, as well 
as to r^eve pain in all cases of inflammation, whether super- 
ficial or deep-seated, and they relieve so much that, with many 
people, the connection between pain and poultice has come to be 
a household word. WTien poultices are intended to act directly 
on the part to which they are applied, the linseed, bran, or 
bread should be applied to the skin with nothing l)etween, or at 
most with only a thin piece of muslin, but when intended to act 
on deep-seated organs, a considerable thickness of flannel should 
be interposed, so that the heat may come gradually throng, and 
allow an excessively hot poultice to be applied without burning 
the skin. 

In eases of disease of the respiratory passages the warmth is 
usually applied by means of inh^tion. 

Fatty emollients, by softening the skin or mucous mem* 
branes, such as those of the lips, prevent them from cracking, 
and are used by persons with a delicate skin to prevent cracks 
forming on exposure to cold. 

^ They are also used to prevent friction between surfaces of 
fddn ^nstantly in contact, as between the nates Bind inner joints 
in children, and to prevent bed--6ores» 
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Astringents. 

These are substances which cause contraction of the tissues 
to which the; are applied and lessen secretion from mucous 
membranes. 

Acids. 

Alcohol. 

Alum. 

Chalk and Lime. 

Salts of the heavier metals, 
e.g — 

Bismuth subnitrate, &c. 

Cadmium sulphate. 

Copper sulphate. 

Ferric chloride. 

Lead acetate. 

Silver nitrate. 

Zinc sulphate. 

Astringents are usually divided into local and remote. 

Local astringents are those which affect the part to which 
they are applied. Remote are those which act on internal 
organs after their absoq}tion into the blood. 

With the exception of gallic acid and ergot they all coagu- 
late or precipitate albumen. DUute mineral acids do not 
coagulate albumen, but precipitate albuminous substances from 
the alkaline fluids in which they are naturally dissolved in the 
body. 

When applied to a surface from which the epidermis has 
been removed, the other astringents combine with the albumi- 
nous juices which moisten tliis surface, as well as with the 
tissues themselves, and form a i>ellicle more or less thick and 
dense, which in some measure protects the structures beneath 
it from external irritation, at the same time that they cause the 
structures themselves to become smaller and more dense. On a 
mucous membrane they have a similar action, and they lessen 
its secretion. It was formerly 8upix)8ed that their action was 
partly due to their causing the blood-vessels going to a part of 
the liody to contract, thus lessening the supply of fluid to it, as 
well as to their effect on the tissues themselves. But experiment 
has shown that, while nitrate of silver and acetate of lead possess 
this power, perchloride of iron and alum do not, and that tannic 
and gallic acids actually dilate the vessels. The astringent 
action of these latter drugs must therefore be exerted upon the 
tissues. (Kossbach.) 

Uses. “Astringents may be employed locally in various 
forms. In the solid form, as a powder, or in various prepara- 


Gallic acid. 
Tannic acid. 


Vegetable substances contain- c 
ing these acids, e.g. — 

Catechu. : 

Galls. i 

Kino. 

Oak-bark. 

Uva-Ursi. 

Arbutin. 


. 0 " 
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tions, such as lotions, ointments, plasters, glycerines, &o., they 
are applied, especially the metallic astringents, to wounds and 
ulcers for the purpose of reducing the size and increasing the 
£rmness of exuberant grwulations, as well as of protecting the 
surface by forming a pdlicle over it. They are used to lessen 
congestion and diminish the secretion of the various mucous 
membranes — as a lotion to the eye and mouth ; as a gargle or a 
spray to the throat ; in the form of an injection to the nose, 
urethra, and vagina ; and of suppositories to the rectum. Ad- 
ministered internally, several astringents have a powerful effect 
in checking diarrhoea, and certain of them may have a local 
action upon the stomach and intestines. 

The remote action of such astringents as acetate of lead and 
gallic acid, when absorbed into the blood, in lessening haemor- 
rhage, is made available in the treatment of haemoptysis, 
haematemesis, haematuria, and loss of blood from other parts of 
the body. 


Styptics. 

Styptics are substances which arrest the flow of blood from 
broken or wounded surfaces or vessels. They may do this either 
by aiding the rapid formation of a coagulum which will plug up 
the wounded vessels, or by causing the vessels themselves to 
contract so much as to check the flow of blood out of them. 
They are closely connected with astringents, which, as we have 
already mentioned, nearly all coagulate albuminous substances. 

Acids. Collodion, ) .. 

Actual cautery. Matico, t J^ting 

Alum. 

Ferric chloride. 

Tannin. 

Lead acetate. 


Substances acting on the blood-vessels : — 

Cold (Ice). 

Digitalis. 

Ergot. 

Action. — Matico and cobwebs act mechanically in aiding 
the formation of a clot around the fibres. Collodion also acts 
mechanically bv exerting pressure over the surftu^e, and thus 
preventing the blood from issuing. 

Alum, lead acetate, and ferric chloride cause coagulation of 
the blood. 

Pres.sure to the surface, cold sponges or ice, cause the vessels 
to contract, and thus prevent the blood from running out of 
them in superficial hiemorrhage. 

Lead acetate and gallic acid, when absorbed into the blood, 
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not only tend to lessen secretion from the mucous membranes, 
hut arrest haemorrhage from internal organs. This is probably 
partly due to their effect in increasing the coagulability of the 
blood, and possibly partly also to their power of causing contrac- 
tion of the arterioles. Ergot and digitalis also lessen or arrest 
haemorrhage, although they have little or no action on coagula- 
tion, and their action probably depends on their power to cause 
contraction of the arterioles. 

A dependent position increases the pressure of blood locally 
in the part, and thus tends to increase haemorrhage. It is 
therefore advisable to keep the bleeding part as much raised as 
possible. 

Powerful action of the heart tends to increase the blood- 
pressure generally. In causes of severe haemorrhage it is there- 
iore of &e greatest importance that the patient should keep 
absolutely quiet, and that all the food should be taken cold. 

Cold to the surface is a powerful agent in checking internal 
as well as superficial haemorrhage. It probably acts by causing 
reflex contraction of the vessels (compare Piossbach's experi- 
ments, p. 252). A cold key to the back of the neck and cold 
water to the nose are frequently useful in epistaixis, and ice-baigs 
to the chest or epigastrium are useful in haemoptysis and haema- 
temesis. It is probable that other stimuli to the surface act on 
the vessels in a similau* way, and probably this is the explanation 
of the fact that menorrhagia and metrorrhagia are sometimes 
successfully treated by placing a plug of cotton wool soaked in 
a mixture of vincgair and brandy in the vagina, or applying the 
same mixture either on cotton wool or on a napkin to the ^va. 

The powerful action of hot water injected into the vagina 
and uterus in arresting fost jmrtum haemorrhage (p. 455) is 
probably due i«irtly to its causing a reflex contraction of the 
vessels and of the uterus itself, and probably also to its direct 
stimulating action on the muscular walls of the uterus. 
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CHAPTER Xm. 

ACTION OF DRUGS ON THE DIGESTR^ SYSTEM. 

ACTION OF DRUGS ON THE TEETH. 

Although the hurrj and bastle of modern life is apt to make 
people forget it, mastication is a most important part of the 
digestWe process. During early life the stomach and intestines 
may be able to digest imperfectlj’-masticated food, but as years 
advance they cease to do so, and imperfect mastication becomes 
a fruitful source of dyspepsia. 

If the teeth are entirely or almost entirely gone, the person 
may chew with his gums, but if they are only partially gone it 
frequently happens that those which remain oppose one another 
only sufficiently to prevent the gums from closing, while they do 
not help mastication. 

The decay of teeth is chiefly due to the dentine being attacked 
by the acid products of the decomposition of food in the mouth, 
^niis decomposition is to a great extent due to bacteria, and 
antiseptics are therefore useful in preventing decay. 

By cleaning the teeth with a soft brush at night before going 
to bed, particles of food sticking between them may be removed, 
and thus its decomposition and consequent injurious action on 
the teeth may be avoided. Chalk is employe*! as a basis of most 
dentifrices, as its mechanical action is sufficient to clean the teeth 
without injuring their ])olish, and at the same tune it neutralises 
any acid which may be present. Charcoal has also a useful 
mechanical action greater than that of chalk, but it is more liable 
to scratch the enamel. 

The antiseptics which are usually employed to cleanse the 
teeth are borax, quinine, and carbolic acid. Dilute solutions of 
permanganate of potassium are also very useful, but have a very 
disagreeable taste. ^Vhere the gums are soft and spongy and are 
apt to leave the fang of the tooth more or Icrs exposed, vegetable 
astringents, such as areca nut, catechu, kino, and rbattmy are 
useful. Mineral acids when given medicinally cause an unplea* 
sant feeling of the teeth being on edge, and are also injurious to 
the teeth ; they are therefore usually sucked up by means of a 
glass tube or quill, instead of being simply swallowed. When 
used as gargles for the throat, their injurious action on the teeth 
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may be to a considerable extent prevented by previously rubbing 
the teeth with oil, butter, or lard, and washing out the month or 
brushing the teeth with a weak solution of alkaline bicarbonate 
or soap. Soluble preparations of iron, especially persalts, are 
apt to stain the teeth, and they are therefore also given by means 
of a tube ; alum appears also to have a very injurious action on 
the teeth ; alum gargles should therefore not be employed for a 
length of time together, and the same precautions should be used 
as with acid gargles. 

When the gums have receded somewhat from the crown of 
the teeth, pain or a soreness is not unfrequently felt in the teeth, 
although no definite caries is present. This soreness appears to 
be due to the irritant action of acid secretions in the mouth upon 
the exj)osed fang, and it may be often to a great extent removed 
by washing the mouth out with a w’eak solution of bicarbonate of 
Bodium, or rubbing finely-powdered chalk or magnesia along the 
gums. When toothache occurs in consequence of caries, it may 
Bometimes also be relieved by holding some brandy in the mouth, or 
by placing a small pledget of cotton-wool dipped in tincture or 
li(iuid extract of opium with a little bicarbonate of sodium in the 
cavity of the tooth. A pledget of cotton-wool dipped in creasote 
or oil of cloves is often used for a similar purpose, and one of the 
most effectual remedies is to dip a small pledget of cotton-wool 
in i)ure carlx>lic mud liquefied hy heat, and place it iu the cavity 
of the tooth, taking care to cover it well with clean cotton-wool 
so as to prevent the carbolic acid coming in contact with the 
tongue or cheeks. Chlorate of potassium often lessens toothache 
if due to inflainmation of a large oiH*n carious cavity. Phosphate 
of calcium frequently relieves toothache ot'curring during preg- 
nancy or lactation and is sometimes useful also in toothache 
uncuunc*cted with either of these conditions. 

ACTIOV OF DRVOS ON THE SALIVARY GLANDS. 
Sialagogues. 

These are reminlies which increase the secretion of saliva. 

Anything which is chewed, or even turned about in the mouth, 
such as a [H’hble, will increase the secretion of saliva ; but the 
chief sialagogues have a stimulating action of their own. 

Action. — In the secretion of saliva there arc two factors — 
first, the activity of the secreting cells ; secondly, the supply of 
new material to them, from which they may manufacture the 
secretion. This dciKJiids on the circulation. 

Secreting cells do not derive the new material from which 
they fonn the secretion directly from the blood. They obtain 
it from the lymph which fills the adjacent lymph-spaces. Hence 
they may continue to secrete for a short while after the circula- 
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tion has ceased, as in the sweat glands of an amputated limb, or 
in the salivary glands after the head of the animal has been sepa- 
rated from the body. But the supply of lymph soon becomes 
exhausted unless a supply of fresh lymph in the spaces is kept 
up by exudation from the blood-vessels. We therefore find that 
abundant secretion is usually, though not invariably, associated 
with an abundant blood-supply. If the flow of blood is not rapid 
the secretion must soon diminish or come to a stop, for, although 
it may occur rapidly at first, the Ij-mph which has accumulated 
in the lymph-spaces suppljdng the cells soon becomes exhausted. 



Ffts. I DiAgr&ni rc'priwntinjr tht general relation of wenrefl to the eecreting cells aii'l tcmcIh of a 
gland. For the Mice of «implic!tj only one afferent nerre and one nerre-oentre and one Ml uf 
fcocreting and rascolar nerre* arc here repreaented. 

In the salivary gland, when the secretion is going on, the 
arteries nsually dilate, and the blood flows rapidly through them. 
Ihe submaxillar}- gland, in which secretion has been best studied, 
appears to receive four kinds of nerves — two sets being contained 
in the chorda t}-mpani and two in the sj-mpathetic. 

The chorda contains some fibres which act on the blood- 
vessels, causing them to dilate and allow the blood to flow freely 
throng the gland, and others which stimnlate the cells of the 
gland to secrete a thin, wateiy saliva. These two kinds are sjsjken 
of as vaso-dilating and secreting, or secretory, fibres (Fig. 124). 

At present the usually accepted theory is that the secretory 
nerves have a direct influence upon the tissue-change in the cells 
of the gland. During secretion the granules in the cell dccr*ease 
in nnmber and gencraUy in size, the hyaline substance increases, 
and the network within the cell grows.' It is not at all impro- 
bable, however, that in addition to their action upon secreting 
nerves some drugs influence the amount of fluid poured out from 
the vessels. For if we inject a solution of quinine into the duct 
of the gland and thus destroy its secreting power, and afterwards 
irritate the chorda tympani, the lymph ponred out from the 
blood-vessels will accumulate in the gland and render it oedema- 


* Langley, Ptve. Camb. Phil. Soc., Nor. 19, 
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tous ; but if an animal be poisoned with atropine the gland does 
not become oedematous when the chorda tympani is stimulated — 
although the blood-vessels going to it are dilated and its power of 
secretion is completely destroyed. We might suppose that the 
gland did not become oedematous because the lymph, although 
not used up by the gland, had been carried away by the cervical 
lymphatics. But this is not the case, for Heidenhain has found 
that the flow of cervical lymph is not increased under these cir- 
cumstances. 

It appears to me that the circumstance can hardly be ex- 
])lained otherwise than by supposing that atropine not only para- 
lyses the secreting fibres of the chorda, but acts upon the vessels 
in such a manner as to greatly diminish or prevent the exudation 
which would usually take place from them into the lymph-spaces 
on irritation of the chorda. 

The sympathetic contains some fibres which cause the vessels 
of the gland to contract and the blood to flow slowly through it, 
and others which stimulate the cells to secrete a thick and viscid 
saliva. 

Besides the ordinary secretion of saliva regulated by the action 
of the nerves, there is a secretion which is usually termed para- 
lytic, because it occurs, not after irritation, but after paralysis of 
the nerves going to the salivary gland. It occurs in the sub- 
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maxillary gland, when its nmea have cither been paralysed by 
the injection of small doses of curare into the artery going to the 
({land, or by a section of the combined lingual nerve and chorda 
tympani, or extirpation of the submaxillary ganglion. It is not 
improbable that morphine also, like curare, produces it, because 
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in moderate doses it causes dryness of the mouth, but in enormous 
doses causes excessive sahvation. 

The secretion of saliva may be stimulated by the direct action 
of druf^s upon secreting nerves in the gland itself, or reflcxly 
through the sensory nerves of the mouth, stomach, eye, or nose 
(Fig. 125). The mere smell, or sight, of appetising food, causes 
secretion of saliva, which is probably due to the nerves of smell 
and taste acting through the brain upon the medulla. The brain, 
when excited by mere recollection, may also stimulate the secretion 
of saliva. 

Increased salivation is a common accompaniment of sickness 
or nausea. The afferent nerve here appears to be the gastric 
branches of the vagus. 

The nerve-centre which regulates the secretion of the thin 
chorda-saliva is probably the nucleus of the seventh nerve situated 
in the medulla oblongata. 

Efferent fibres pass out along the chorda tympani and reach 
the gland, some dhectly, and some after passing through the sub- 
maxillary ganglion. 

The afferent fibres, which convey stimuli from the mouth to 
the medulla are contained in the lingual branch of the fifth, and 
the glosso-pharyngeal nerves. Those which convey stimuli from 
the stomach, and excite the salivation which accompanies nausea, 
are contained in the vagus. The salivary centre may also hv 
stimulated bj^ impulses sent down from the brain, and the nerves 
of sight and smell may act as afferent nerves to the salivary 
centre indirectly through the brain (Fig. 125).^ 

Besides the nerve-centre in the medulla oldongata there are 
subsidiary nerve-centres. These are the subniaxillary gan- 
glion and small ganglionic masses in the submaxillary gland 
itself. 

Sialagogues have been divided into two classes : Ist, topical, 
or direct ; and 2nd, specific, remote, or indirect. The names 
dinrt and indirect are complete misnomers, and ought not to hc‘ 
used ; inasmuch as the so-called direct sialagogues are tho.s<* 
uhich act directly on the month, but do not act directly on the 
substance of the gland, or on the nervous structures contained 
within it or immediately connected with it. 

Sialagogues are better divided according to their mode of 
action into reflex sialagogues, specific sialagogues, and those 
which act l>oth reflexly and specifically, and may be called mixed 
sialagogues. 


* Tlie nasal branches of the Efth nerve probably also act as afferent nen’es for 
the salivary secretion, for I have noticed that on dipping the tip of the nose into hot 
water eonlaining a little oompoond tincture of benzoin, salivation occurred, oeaseil 
when the nose was withdrawn, and again occurred regularly whenever the nose was 
again introduced into the mixture. The mere inhalation of the vapour had no 
effect. 
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Reflex Sialagogrues. 

Acids, mineral and vegetable. 

Acid salts. 

Alkalies. 

Ethereal bodies — 

Ether. 

Chloroform, &c. 

Pungent substances — 

Mustard. 

Horseradish. 

Ginger. 

Pyrethrum. 

Mezereon. 

Tobacco, &c. 

llhubarb. 

Cubebs. 

Nauseants. 

Tartar emetic, &c. 

Reflex Sialagogiies. — Acids, ether, ginger, horseradish, 
mezereon, mustard, pyrethrum and rhubarb, all i>roduce salivation 
by stimulating the salivary glands reflexly through the nerves of 
the mouth. 

The effect produced by reflex or topical sialagogues is not the 
same for each. Ether and dilute acids produce a thin, watery 
saliva, but alkalies cause the secretion of a thicker and more 
viscid saliva : the former appearing to affect chiefly the chorda 
tympani, and the latter the sympathetic. 

Nauseants, such as tartar emetic, stimulate the glands reflexly 
through the vagus. 

Mixed Sialagogues. — Mercury probably acts partly u|H)n 
the gland Btruetures and partly reflexly through the nerves of 
the mouth. Tobacco, hen smoked or chewed, probably acts both 
reflexly and six^ciflcally. Iodide of potassium may act partially 
uH a reflex sialagogue, for it is secreted in the saliva, and it there- 
fore comes to be present in the mouth more or less persistently. 
It is probable, however, that it acts also upon the gland-struc- 
tures, though it has not been determined whether the secreting 
cells or the nerves are chiefly affected. 

Specific Sialagogues,— The peripheral ends of the secret- 
ing nerves in the gland itself are stimulated by pilocarpine or jal)o- 
randi, muscarine, nicotine and physostigmine, so that secretion is 
induced by the injection of these substances into the blood even 
after all the nerves going to the gland have been cut. 

In large doses these substances paralyse the ends of the 
secreting nerves, so that irritation of the chorda tympani will 
no longer cause secretion. Physostigmine and nicotine, besides 
acting on the peripheral terminations of the secretory nerves. 


Specific Sialagog^ues. 

Jaborandi. (Pilocarpine.) 
Muscarine. 

Physostigma. (Physostigmine.) 
Tobacco. 

Compounds of Iodine. 

Mercury and its compounds. 
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firtimnlate the central ends of those nerves so that section of the 
chorda tympani greatly lessens the secretion which these sub- 
stances cause, although it may still persist from the effect of the 
drug upon the peripheral terminations. 

The peripheral action of physostigmine and nicotine is, how- 
ever, much less marked than that of muscarine and pilocarpine, 
so that the secretion caused by the two former after the nerves 
have been divided is very much less than that produced by the 
latter. 

Physostigmine acts also on the sympathetic nerves, produc- 
ing contraction of the vessels at the same time that it is stimu- 
lating the secreting centre in the medulla. In consequence of 
this double action, secretion is rapid at first; it, however, 
diminishes very quickly or ceases entirely, the circulation being 
so much lessened by the contraction of the vessels that the glands 
do not get sufficient supply of new material to go on secreting. 


Excretion by the Saliva. 

Iodide of potassium is very quickly excreted by the kidneys, 
BO that the great bulk of it passes out of the body in a short time 
after it has been taken. But a little of it is retained very 
persistently for a length of time. There may be more than one 
reason for this. It is possible that it becomes combined with 
albuminous mattersof the blood and tissues, and this combination 
being only slowly broken up, the elimination of the drug continues 
for a length of time. Another reason appears to be that it is 
excreted even more readily by the salivary glands than by the 
urine. The saliva in which it is contained is swallowed, the 
iodide is again absorbed from the stomach and carried by the 
circulation to the salivary glands. It thus goes on in a continual . 
round from mouth to stomach and from stomach to mouth 
(Fig. 126). Iodide of iron, and probably other iodides, are elimi- 
nated by the saliva in the same way. Iodide of iron occurs in the 
saliva either when injected into the artery of the gland or when 
absorbed from the stomach. When lactate of iron and iodide of 
potassium are introduced simultaneously, or at a short interval 
after each other, into the stomach, so that iodide of iron is 
formed there by their combination, iodide of iron is found in 
the saliva.^ But if they are inject^ separately into the blood, . 
iodine of potassium alone without any iron appears in the saliva. 
Iodine probably causes other substances besides potassium and 
iron to appear in the saliva when they are combined with it. It 
probably does so to quinine, for when iodide of potassium and 
quinine are given together in a mixture, patients frequently 


’ Bernard, Phyiiologie EzpirimeniaU, tom. 0. p. 99. 
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complain of a very persistent bitter taste in the mouth much 
more marked than when the quinine is given in simple solution 
with acid. 



FlU. lir6.~-DUgnuu of oirotMAtioo. 


Uses.— Saliva is useful in keeping the mouth moist, and thus 
facilitating mastication, solution, deglutition, and the movement 
of the tongue in speaking. By moistening the fauces, it also 
prevents or lessens thirst. A pebble placed under the tongue, or 
masticated, will keep up a slight flow of saliva, and may be useful 
for these purposes. Where this is insufficient, dilute acids are 
employed. As the flow of blood to the glands is greatly increased 
through secretion, sialagogues have been used as derivatives to 
lessen inflammation, congestion, and pain, in other parts of the 
head, as in toothache, earache, and inflammation of the ear, nose, 
or scalp. 

Saliva has also a digestive action on starch, and increase of 
the flow may be advantageous in imperfect digestion of this sub- 
stance. When swallowed, the saliva stimulates the secretion of 
gastric juice, and increased salivary secretion therefore tends to 
aid the gastric digestion of proteids. To obtain this object it is 
best to chew a piece of ginger, pellitory, or rhubarb. 
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Refrigerants. 

Refrigerants are remedies which allay thirst, and give a feel- 
ing of coolness. 

There appear to he two kinds of thirst: one of which is 
general, the other of which is local. Local thirst is occasioned 
by dryness of the mouth and fauces. It may be quenched by 
Avashmg the mouth and gargling the throat with water, although 
none of it be swallowed, or by anything which will increase the 
How of saliva, and thus keep the mouth and fauces moist. Thus, 
n pebble under the tongue, or chewed, will lessen thirst by 
increasing the secretion of saliva ; and acids, both mineral and 
vegetable, as well as eflfervescing drinks containing carl)onic acid 
and the juices of fruits, which contain either free vegetable acid 
or acid s^ts, acetates and tartrates, have a similar effect. When 
the secretion from the mouth and throat is very scanty, it is 
dried up by the passage of air to and fro in the process of re- 
spiration. The evaporation thus occasioned may be lessened, 
and the feeling of thirst diminished by the use of mucilaginous 
substances, which will form a thin coating over the mucous 
membrane of the mouth and pharynx. Thus, the addition of 
oatmeal to water will increase its power to quench thirst, and a 
very little milk added to water has a similar effect. 

General thirst depends uix)n the condition of the organism 
generally, which appears to be due either to deficiency of water 
or excess of soluble and especially saline substances in the 
circulation. 

General thirst is very often accompanied by local thirst, and 
may be partially alleviated by the means already described, but 
cannot be removed excepting by the introduction of watt*r into 
the organism, or removal from it of the saline or other substances 
which are present in excess, or by lessening the excitability of 
that part of the nervous system by which the sensation of thirst 
is perceived. 

This part of the nervous system, or thirst centre as Xotlmagel 
calls it, is probably situated, according to him, in the occipital lol^es 
of the brain, and it is possible that it may l>e irritated directly 
by mechanical injury, or by the condition of the blood circulating 
in it, as well as reflexly from mucous membranes, such os that 
of the mouth and throat, and possibly also from the kidneys. Its 
excitability is lessened by opium, and this may l)e used to diminish 
thirst in cases where other remedies fail to rclieve. 

Anti-sialics. 

Anti-sialies are substances which lessen the saliyary secre* 
tion. They may do this : 

First, by removing the stimulus to secretion. 
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Second, by lessening the excitability of the efferent nerves or 
reflex centres. 

Third, by paralysing the efferent nerves, such as the chorda 
tympani. 

Fourth, by acting on the circulation through the gland. 

Fifth, by acting on the gland-structures themselves. 

Borax and chlorate of potassium are useful in the first of these 
ways by inducing a healthy condition of the mucous membrane 
of the mouth, and thus lessening the irritation which gives rise 
to salivation ; opium and morphine diminish the reflex excitability 
of the nerve-centre, and are thus powerful anti-sialics. 

Physostigma in large doses greatly lessens the supply of blood 
to the gland, and thus diminishes its secretion, and quinine, hydro- 
chloric acid, and alkalies injected directly into the duct of the 
gland arrest secretion by affecting the secretory cells themselves. 
These latter drugs, however, cannot be used as anti-sialics. 

The most powerful of all anti-sialics is, however, atropine, which 
paralyses the peripheral terminations of secreting nerves. It does 
not affect the vaso-dilating nerves, so that in an animal poisoned 
by atropine electrical stimulation of the chorda tympani will cause 
dilatation of the vessels and a free flow of blood through the 
gland as usual, but not a drop of saliva will be secreted. That 
this absence of secretion is due to paralysis of secretory nerves 
and not of the secreting cells appears to be shown by the fact 
that at the time ^\hen the power of the chorda to induce secretion 
is completely paralysed, stimulation of the sympathetic will still 
induce secretion. 

Very large doses of atroi)ine, however, paralyse the secreting 
power of the 8ymi)athetic in the cat, although this, has not been 
noticed in the dog. 

The paralysing action of atropine can be coiuiteracted by 
physostigmine. This is shown by poisoning an animal with 
atropine, and then injecting physostigmine into the gland of one 
side through the submental artery. It is then found that irrita- 
tion of the chorda caus(‘s salivation in the gland which has re- 
ceived physostigmine, while it causes no secretion in the other. 

Iodide of ethyl -strychnine and cicutine have an action like 
that of atropine on the secreting and not on the vaso-dilating 
fibres of the chorda tympani.* 

ACTIOir OF DBUQS OH THE STOMACH. 

Gastric Tonics. 

These are substances which increase the appetite and aid 
gastric dig^estion. 

From observations made on the stomach in persons or animals 


* Jalyot, Ooj. M4d, d$ Pom, 1877 
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where a gastric fistula has been present, it has been found that 
in the normal condition, when the stomach is empty and quiet,, 
the mucous membrane is of a pale rose colour. When stimulated 
mechanically, by rubbing it gently with a feather or glass rod,, 
the mucous membrane becomes redder, and such abundant 
secretion of gastric juice occurs that it runs down in drops along 
the walls of the stomach. 

When the irritation is greater — as, for example, when the 
mucous membrane is rubbed roughly instead of gently — an op- 
posite effect is produced. The vessels then contract, the mucous 
membrane becomes pale, and the secretion of gastric juice stops, 
secretion of mucus commences, and if the irritation be carried 
still further, vomiting occurs. 

Almost all substances which, when applied to the skin, act as 
irritants, as arsenic and salts of copper, silver, or zinc, and those 
also which, without irritating the s^, irritate the nerves of taste. 



7x0. IMoifnxn toiHiittntotberappooediMrf'Ottvoonoectkmsof tbeitojiiAch. A gteotlo fflinaaltuit 
•ppliod to tbo walif of tbo ftomach if tnuumitted by tiio fJTerent a. to o 

E, and thenoo alouf ibo TOfcwllUtlng nennef, c, sod tbe Mcming ntsrrm, i>,to t\t» wnmU of 
moootif metsbcuio ood tbo oellf of the gMtric foliicim. A itronintfr idltnulat if tnuwnittod a(> 
to the nenre-oentre, % and theneo aloog v»io.coiutrictlag «br«i, ir,Mid the eeoretiiMr dhtm, 
<i, of the iDiiooae folUdai. A etfU etnitiger ftimaloe U traofiuitted to Ht eitd tbeooe eloog thn 
nifdor oenrw to the •bdomtnal waUa k k, oeoflxig them to ooointct end pfoduoo tetohiog or 
Tomttifxg. 

as bitters, produce a feeling of appetite in the stomach, but they 
only do t^ in certain conditions of the stomach, and in certain 
qi^tities. The appetite appears to be associated with gentlo 
atimalation of the gastric walls; stronger stimulation destroys 
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the appetite, still greater irritation causes nausea and, lastly,, 
vomiting. 

In cases of atonic dyspepsia, where the stomach is below par,, 
as, for instance, in anesmia and debility, slight stimulants or irri- 
tants produce appetite. 

In such cases, where the tongue is usually smooth and flabby, 
bitters and metallic salts are useful. But when the stomach is- 
already too irritable, and the tongue is red with enlarged papillae, 
such substances are likely to irritate still more, and thus, instead 
of increasing the appetite, to diminish it, and produce nausea. 
The increased irritability of the stomach which precedes a bilious- 
attack is often signalised by an unusually good appetite, which 
continues during the meal, so that food is eaten with relish. A 
still greater irritability is characterised by a great appetite before 
meals, which disappears, gi\'ing place to anorexia as soon as a 
few mouthfuls have been swallowed, and the gastric irritation 
heightened by the increased circulation consequent on the intro- 
duction of the food. In such cases, bitters are likely to do harm, 
and gastric sedatives, such as bismuth, are required. 

The stomach has not merely to receive food, it has to digest 
it, and in the process of digestion there are three factors : 1st, 
secretion of the gastric juice which is to render the food capable 
of absorption and of assimiration ; 2ndly, movements of the 
stomach to break up the food and mix it thoroughly vnih the 
solvent juice ; and Srdly, absorption of the products of digestion. 


Action of Drugs on Secretion in the Stomach. 

The secretion of the gastric juice is stimulated by gentle 
mechanical and chemical irritation, as by dilute alkalies and 
alcohol. 

The name of peptogens is given to substances which increase 
the gastric secretions. Schiff has examined these, and states the 
most important of them to be dextrine (toasted bread), soups, 
peptones, 

In order to obtain gentle mechanical stimulation, it is often 
advisable to make patients who are suflfering from atonic dyspepsia 
commence their meals, and especially their breakfast, with soUds, 
instead of commencing with a large draught of liquid. 

Dilute alkalies given before meals increase the secretion ot 
gastric juice ; so much so, that the alkali is not only rapidly 
neutralised, hnt a large amount of acid gastric juice remains- 
over. 

The alkaline saliva has a powerful stimulant action on the 


> Bobortf, Digestive Ferments. 



m P^AEMACOLOGY AND THERAPEUTICS, [sect. i. 

secretion of gastric juice, and as its quantity is much increased 
both by savoury food and by the movements of mastication, it is 
important that the food should not only he well cooked, but slowly 
and perfectly masticated. Alcohol is one of the most powerful 
stimulants that we know, and is probably surpassed only by ether. 
In persons suffering from weak digestion, therefore, a little dilute 
nlcohol with meals is sometimes very beneficial. 

Thorough mastication is also of the greatest importance in 
ensuring perfect digestion, inasmuch as the gastric juice penetrates 
with difficulty, and only slowly dissolves the masses of albuminous 
matter, while it would digest them very quickly if they were 
thoroughly broken up. 

In children and young people, the stomach may be able to do 
more than its fair share of work, but it cannot do this in persons 
above middle age, and in them, imperfect mastication, either from 
deficient or decayed teeth, or from the habit of eating quickly, is 
one of the most common causes of dyspepsia. 

WTien the stomach is too much debilitated to secrete a suffi- 
ciency of gastric juice, even when stimulated, as in the weakness 
consequent upon acute disease, general debility, or old age, we 
may supply artificially the digestive substances in the form of 
acids and of i>epsin. Acids should be given for this purpose im- 
mediately after meals, or two hours after meals. Pepsin should 
be given either with, or immediately after, those meals which 
contain albuminous substances. As pepsin has no action on 
farinaceous food or salts, it is of no use to give it after meals 
containing these only. 

Pancreatin, given two hours after meals, along with a little 
bicai'lx)nate of sodium, apix^ars, in some cases, to complete dig^‘^- 
tion, apd to give great relief and comfort. When given before 
meals it is not of much service, since it is rendered inacti\ e by 
the gastric juice. 

Action of Bitters. — There can be no doubt wdiatever that in- 
fusions of vegetable bitter substances are exceedingly useful hi 
dyspepsia. They not only increase the appetite so that more food 
is taken by the patient, but they really appear to assist digestion 
and prevent discomfort and flatulence. Their beneficial action 
is usually suppoi^d to be due to their causing an increased secre- 
tion of digestive juices and having an antiseptic action on the con- 
tents of the stomach and intestine, thus preventing decomposition 
and flatulence. This explanation has recently been contradicted, 
and experiments with a number of bitter substances appear to 
show that they tend rather to assist than to prevent fermentation 
and putrefaction, and to lessen the digestive power of the gastric 
nnd pancreatic juices. When given in small quantities to animals 
the^ cause a slight increase of the gastric juice. They have no 
action on the secretion of the pancreas ; some of them increase 
alightly the secretion of bilCi but not more than could be accounted 
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for by the water in which they are dissolved. Extract of absinthe 
appears to increase tissue-change, so that more nitrogen is ex- 
creted both in the urine and faeces, while extract of quassia lessens 
tissue-change by diminishing the amount of food absorbed from 
the intestine. These experiments would appear to show that 
bitters instead of being useful are injurious, but the evidence of 
clinical experience in regard to their utility is so strong that it 
is evident either that the experiments have been imperfectly 
conducted, or that we must look to some other organ than the 
stomach for an explanation of the beneficial action of bitters in 
dyspepsia. I have just mentioned that the condition of the liver 
is one of the most important factors in digestion, and this organ 
appears to be specially acted upon by a number of bodies belong- 
ing to the aromatic series (p. 408). As a great number of the 
vegetable bitters belong to this series, it is possible that their 
bt^neficial action in dyspepsia may be due to changes which they 
induce in the liver (p. 8G8) rather than in the stomach. 


Action of Drugs on the Movements of the Stomach. 

Digestion is greatly aided by the movements of the stomach, 
wliieh assist it by breaking up the food and mixing it thoroughly 
with the gastric juice. When these are deficient, it is probable 
that they are stimulated by nux vomica, or strychnine, and also 
by bitters. 

A numl or of experiments have lately been made by Sehiitz* 
on the influence of drugs upon the movements of the stomach. 
Tliese experiments are interesting as show ing an analogy between 
the action of drugs on the stomach and other organs, such as the 
heart ; but the doses applied were so large that the effects are 
not to be considered the same as those arising from medicinal 
doses. These experiments were made by observing the move- 
ments of the viscus, after removing it from the body and placing 
it in a moist chamber. Various drugs were administered to 
dogs ; and after the symptoms of poisoning became well-marked, 
the animals were killed, and the movements of their stomachs 
in the moist chamber were compared with those of normal 
animals. 

The movements of the isolated stomach depend ujx)!! : 

(a) The muscular fibres contained in its walls. 

(b) The motor nerve-endings by which the muscular fibres 
are excited to action. 

(r) The ganglionic cells of Auerbach’s plexus, by which the 
rhythmical movements of the organ are maintained. 


Arch./. CTiK Path, !*. xxi., p. 341. 
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(d) The sensory nerves, by which those ganglia may be 
reflexly excited. 

The occurrence of spontaneous movements in the stomach 
«hows that both the ganglia and muscular fibres retain their 
functional power. This is shown also by the occurrence of 
reflex contractions, when the stomach is distended by inflation 
and by the production of extensive undulating contractions on 
local irritation by a weak electrical stimulus. As the stomach 
dies, the nervous apparatus loses its irritability before the muscles, 
so that spontaneous movements cease, reflex contraction no 
longer occurs on inflation, and the strength of electrical stimuli 
requires to be greatly increased in order to produce undulatory 
movements extending beyond the part actually stimulated. 

When the excitability of the nervous apparatus is quite gone, 
that of the muscular fibres still remains. Electrical stimuli 
cause localised contractions corresponding to the bundles of 
muscular fibres directly excited by the current. 

It is evident that this result will be nearly the same if the 
ganglia themselves are paralysed, or if the motor nerve-fibres, 
through which they act on the muscular fibres, are paralysed. 
At present, these actions have not been distinguished experi- 
mentally in the stomach, and therefore conclusions regarding 
the mode of action of some drugs are based to some extent upon 
analogy. Thus, ether and atropine both produce the eJBfect men- 
tioned above ; but we know that ether tends to act on nerve- 
centres, such as those of the brain and spinal cord, while atro- 
pine tends to paralyse peripheral nerves ending in involuntary 
muscular fibre. The conclusion is that in the stomach also the 
^ fleets of ether are due to its action on the ganglionic cells, while 
those of atropine are due to its action on motor nerves. 

When the muscular fibres are paralysed as well as the 
nerves, electrical stimuli cause no contractions at all, or local 
contractions, which are more or less feeble according to the 
completeness of the paralysis. 

The results of Schiitz’s experiments are as follows : — 

Muscular irritability is increased, so that finally general 
persistent contraction of the stomach occurs, by : — 

Physostigmine. Rcillain. 

Digitalin. Helleborein. 

Motor nerve^ndings in the stomach are 

Excited by Paralysed by 

Muscarine. Atropine. 

The excitation by muscarine is shown by general contraction of 
the stomach. The eymptoms of paralysis by atropine have been 
already discussed. 
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Automatic nerve-centres in the stomach are excited, so that 
the spontaneous movements become brisker and assume a cha- 
racter differing from the normal — 


Strongly by— 
Emetine. 
Tartar emetic. 
Apomorphine. 


Less marked by — 
Strychnine. 

Caffeine. 

Veratrine. 

Barium chloride. 
Nicotine ) in small 
Pilocarpine ) doses. 
Cocaine (?) * 


Automatic nerve-centres are partially paralysed, so that the 
movements are weakened, though not completely alx)lished, by — 


Chloral. 

Urethane. 

Morphine. 

Pyrophosphate of zinc. 


Arsenic. 

Nicotine 

Pilocarpine 


in large doses. 


The whole nervous mechanism of the stomach is paralysed by 
exi> 08 ure to the vapour of 

Chloroform. Ether. 


This paralysis is transient, and only lasts during exposure. The 
administration of chloroform or ether to animals so as to pro- 


Fio. ol UrtAr emnio ou the rtoranch in inrodudnjr acUtc oonirnction of an 

AuU|*«rl#tAtU« chanct«r. Th« Outtod line ahow* the of the ftomaoh at mt. 

<luce ordinary anaesthesia seems to have no action on the move- 
ments of the stomach. It must be borne in mind that while 
exposure to the vapour of ether or chlorofortn may paralyse 
the stomach, and that while this action is unimportant, as it 
may occur from an overdose of these substances, smaller doses 
pronably increase the movements of the stomach and act as 
carminatives. 


* Cooftiae at fiivt cautei greatly increased movement of the stomach, bat its 
•ohseqoeot eflorts are similar to those of atropine. 
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Absorption from the Stomach. 

We know at present very little regarding the effect of drugs 
in stimulating absorption from the stomach, but it is probable 
that this is very greatly influenced by the condition of other 
organs. 

All the processes which go on in the stomach — secretion, 
peristaltic action and absorption — are much influenced by the 
condition of the circulation. 

All the blood which circulates in the stomach has to pass 
through the liver before it gets into the general circulatioa 


Artfirlet to the bn In, 


Auito. 

Arterlea to the rtomaoU, 


Arte-rie* to the imall 

After le« to the Inrj^o 
iutejitiJir. 

Kidney. 


iftmorrholdiU 

'"reter. 


lUX'TVM AVD UitllOiLMHOlDAl. PULXUit. 

Ftu. 1S9.-— DiAicnuii of the reina formhijtr put of the portal elrmUtton. The panonetio and tplenio 
rrina» although moat Importaut, bare been ouiittaU <or the laJte of eiaartUMi. 

(Fig. 129), and thus the condition of the stomach is necessarily 
much modified by the condition of the liver. If there is any ob- 
struction to the free flow of blootl through the liver, the circula- 
tion in the stomach will necessarily be impeded, and absorption, 
probably diminished. 
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Not only the blood from the stomach, but that from the 
intestines also, passes through the liver, and we may naturally 
expect that the liver itself will be influenced by the condition of 
the blood which passes to it from the intestinal canal. 

In Dr. Beaumont’s observations on Alexis St. Martin, in whom 
a gastric fistula existed, he found that after the stomach had 
been deranged by various articles of food, including fat pork, there 
was distress in the stomach, headache, costiveness, and a coated 
tongue. In the stomach there were numerous white and pustular- 
looking spots. Half a dozen calomel pills produced catharsis, 
removed the symptoms, and restored the mucous membrane of 
the stomach to its normal condition. 'Whether this effect was 
due to the action of the pills on the liver, or on the intestines, 
we cannot perhaps positively say, but at all events the improve- 
ment was readily evident to the observer’s eye. 

Purgatives and Cholagogues may thus act as indirect 
gastric tonics,' and the effect of bitters Q). 364) may be due to 
their action on the liver. 

Absorption from the stomach is probably also much influenced 
by the condition of the nervous system. Bouley found that when 
the vagi were divided in a horse, strychnine no longer produced 
poisoning, the reason being that the absorption took place so 
slowly after a division of the nerves that the poison was excreted 
as fast as it was absorbed. The retarded absorption, however, 
he considers to be due, not to any alk*ration in the absorptive 
power of the stomach itself, but to diminished movement in its 
walls, 80 that its contents are not so quickly poured out into the 
intestine. Absorption normally goes on more slowly from the 
stomach than from the intestine, and so while the poison re- 
mains in the stomach it is not absorbed quickly enough to cause 
poisoning. 


Antacids. 

Antacids are remedies employed to lessen or counteract 
acidity. The excessive acidity for which antacids are given may 
bo present in the stomach, intestines, or urine. 

Antacids ore divided into direct and indirect or remote. 
Direct antacids lesson the acidity in the stomach, to which they 
are directly applied. Remote antacids lessen the acidity of the 
urine. Some substances have both actions, such as potash and 
soda, or the carbonates and bi-carbonates. Other substances, 
such as the citrates, tartrates, and acetates of these bases, have 
no power to lessen acidity in the stomach, but, after absorption 
into the blood, they appear to undergo combustion, and b^ome 
converted into carbonates. In this form they are excreted in the 
urine, and lessen its acidity. 


* Beaumont, Phygiohgy of Burlington, 1847, p. 118. 
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Ammonia and its carbonate are direct antacids, bnt not re- 
mote antacids. They lessen acidity in the stomach or intestines, 
but after absorption they undergo change, and are eliminated in 
the form of urea, and, according to some, of nitric acid, so that 
they do not lessen the acidity of the m’ine. 

Direct Antacids. —Liquor potassse, potassium carbonate, 
potassium bi-carbonate, liquor sodae, sodium carbonate, sodium bi- 
carbonate, liquor lithue, lithium carbonate, lithium bi-carbonate, 
magnesia, magnesium carbonate, magnesium bi-carbonate, lime- 
water, saccharine soluMon of lime, chalk. 

Direct but not Remote Antacids. — Ammonium carbonate, 
aromatic, spirit of ammonia. 

Remote Antacids. — Potassium acetate, potassium citrate, 
potassium tartrate, potassium bi-tartrate, sodium acetate, sodium 
citrate, tartarated soda, lithium citrate. 


Emetics. 

These are remedies which produce vomiting. 

Action. — The act of vomiting consists in compression of the 
stomach by the simultaneous spasmodic contraction of the dia- 
phragm and abdominal muscles, while at the same time relaxa- 
tion of its cardiac orifice is produced by contraction of the fibres 
which radiate out from the lower end of the oesophagus along the 
gastric walls. By their contraction these fibres draw the stomach 
up towards the diaphragm and pull the walls of the oesophagus 
apart at its lower end so as to open the cardia. When the cardiac 
orifice dilates at the same moment that the stomach is compressed 
between the diaphragm and the abdominal muscles, its contents 
are expelled and vomiting occurs ; but when the compression 
of the stomach and dilatation of the cardiac orifice do not take 
place simultaneously, the contents of the stomach are retained 
and the efforts are then termed retching. 

The nerve-centre which regulates the movements of vomiting 
is situated in the medulla oblongata. The movements of vomit- 
ing are modified respiratory actions, and the respiratory centre 
apjx^s to be closely connected with the vomiting centre. In- 
deed some groups of ganglion cells probably take part both in 
respiration and vomiting, or in other words form part of both the 
respiratory and vomiting centres (Fig. 80, p. 235). 

The reason for this supixisition is not merely that the move- 
ments of vomiting consist of modified respiratory movements, 
but that drugs which cause vomiting also increase the respiratory 
activity. Emetics usually quicken the respiration considerably 
before they produce vomiting, and if injected into the veins they 
not only quicken the respiration, but prevent the condition of 
apneea being produced by vigorous artificial respiration. 

On the other hand, the desire to vomit may be lessened to 
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some extent by taking frequent and deep inspirations, and nar- 
cotics which diminish the excitability of the respiratory centre 
sJso lessen the tendency to vomit. 

The motor impulses from the vomiting centre are sent to the 
abdominal muscles, diaphragm, stomach and oesophagus by the 
intercostal, phrenic, and vagus nerves respectively. Section of 
the vagi generally, though not always, destroys the power to 
vomit, because it disturbs the co-ordination of the cardia and the 
abdominal muscles and diaphragm, so that they no longer act 
simultaneously, and vomitmg does not occur, although retching 
may continue. 

The vomiting centre is usually excited by stimulation of 
afferent nerves passing upwards to it from the body, or by im- 
pulses sent down to it from the brain. 

The brain may be stimulated so as to act on the vomiting 
centre in the medulla through impressions on the nerves of 
special sense, such as a dis^sting sight, stench, or taste, or by 
the recollection of such subjects. Irritation of the brain itself 
or of its membranes by inflammation, tubercle, haemorrhage, 
softening, or cancer may also excite vomiting. The afferent 
nerves are shown in the accompanying diagram (Fig. 180). 
Those chiefly concerned with the action of emetics are : — 

1. Branches of the glosso-pharyngeal nerve to the soft palate, 
the root of the tongue, and the pharynx. Tickling these parts 
mih the finger or with a feather is one of the readiest means of 
inducing vomiting. Vomiting also occurs when the soft palate, 
tonsils, or pharynx ore inflamed, especially in children. 

2. The nerves of the stomach. These are chiefly branches 
of the pneumogastric, but they are contained also in the sjun- 
pathetic system. 

3. Mesenteric nerves causing vomiting in hernia. 

4. Nerves of the liver and gall-duct. 

5. Nerv es of the kidney and ureter. 

6. Vesical nerves. 

7. Uterine nerves. 

8. Pulmonary branches of the vagus causing vomiting in 
phthisis. 

There are also a number of other nerves which produce vomit- 
ing, but are more important in connection with pathological 
vomiting than with the action of emetics. 

When less was known regarding the action of tlie nervous 
system in vomiting. Emetics were divided, according to their 
relation to the stomach, into direct and indirect. Direct emetics 
were those which acted only when introduced into the stomach. 
Indirect were those which acted when injected into the blood. 

Their relation to the vomiting centre is of course the reverse. 
Drugs which are applied directly to the stomach act reflexly or 
indirectly on the vomiting centre. wbil<» Ivinas ^ 
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blood may be carried by the circulation to the medulla and act 
directly upon it. 

It is to be noted, however, that drugs injected into the circula- 
tion are carried not only to the nerve-centres but to the stomach. 



Fio. 130.— Diagram showing the afferent nerres by which the romillng centre may be excltc^l to 

action. 

and may be excreted by the ga.stric mucous membrane. They 
may thus irritate the afferent nerves of the stomach and stimu- 
late the vomiting centre reflexly just as they do when given by the 
mouth. Thus it has been shown by Brinton that tartar emetic 
injected into the veins of a dog is excreted in a few minutes 
into the stomach, and may be found on testing its contents. 

It is therefore evident that the action of drugs in causing 
vomiting may be complex, and that drugs injected into the blood 
or under the skin may cause vomiting, l)oth by (1) irritating the 
vomiting centre in the medulla directly when conveyed to it by 
the circulation ; and (2) by irritating it reflexly from the stomach, 
whither they have also been conveyed by the blood. 

It is frequently very difficult to determine in which of these 
two ways a drug has acted, and sometimes almost impossible to 
decide with certointy. 

The reasons for believing that any drug injected into the 
circulation has esAsed vomiting by irritating the medulla reflexly 
through the stomach, and not bv acting directly upon it, are : 
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(a) When the vomiting does not take place immediately on 
injection, but only after suflScient time has elapsed to allow of 
excretion of the drug into the stomach. 

(b) When the quantity of a drug required to produce vomit- 
ing by injection into the veins is greater than that which is 
sufficient to produce a similar effect if introduced into the 
stomach. It is probable that some drugs, as tartar emetic, act 
in both ways, because, as has already been mentioned, it is ex- 
creted into the stomach and will there act as an irritant. 

But it W’ill also produce vomiting w^hen the stomach has been 
'excised and replaced by a bladder, as in Magendie’s celebrated 
experiment. Even this experiment, however, does not prove that 
tartar emetic acts directly on the vomiting centre, inasmuch as 
it is possible that it may be excr.eted by the cesophagus or intes- 
tines and irritate the vomiting centre reflexly through them. As 
tartar emetic, however, appears to act as an irritant chiefly in 
those parts of the body where there is an acid secretion, it seems 
doubtful whether it would prrxluce irritation in the cesophagus 
and intestines such as it does in the stomach. It therefore seems 
not improbable that the vomiting which it occasions after ex- 
cision of the stomach is due to its direct action on the medulla 
oblongata, but this cannot be regarded as (juite proved. In 
order to avoid the confusion which the terms direct and indirect 
emetics are likely to produce with regard to their relations to the 
stomach and vomiting, it is ‘better to describe them as, and to 
employ the terms, topical or local and general emetics. 

Topical, or local, are such as produce vomiting by acting 
locally on the pharynx, cesophagus, or stomach ; and general, 
such as act through the medium of the circulation. The line 
between the two is not distinct, inasmuch as tartar emetic will 
produce vomiting in either way, and so will sulphate of zinc, or 
sulphate of copper. The local action of sulphate of zinc and 
sulphate of copix^r, however, on the stomach is so much greater 
than their general action that they may be classed among the 
local emetics. 

Local Emetics. 

Alum. 

Ammonium carbonate. 

Copper sulphate. 

Mustard. 

8alt. 

Subsulphate of Mercury. 

Water (lukewarm and in 
copious draughts). 

Zinc sulphate. 

Strong mfusions of vege* 
table bitters, as camo- 
mile, quassia. &c. 


General Emetics. 

Tartar emetic. 
Ijxjcacuanha and Emetine. 
Apomorphine. 

Senega. 

Squill. 

Muscarine, 

Urechitine, 

Digitalis and its 
congeners, 


not used 
medicinally 
as emetioa. 
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The action of local emetics is confined to that of producing 
vomiting, which is generally not long continued, ceasing after 
the emetic has been evacuated, and is not accompanied by much 
general depression. 

The vomiting occasioned by general emetics, on the other 
hand, is much longer continued, and is accompanied by great 
general depression, nausea, languor, muscular weakness, en- 
feeblement of the circulation, and increase of the secretions, 
especially those of saliva, sweat, and mucus in the oesophagus, 
stomach, and bronchial tubes. 

Uses. — Emetics may be used for the purpose of simply 
emptying the stomach, or the violent expulsive eftbrts which 
they occasion may be utilised in order to remove foreign bodies 
or secretions from the oesophagus or from the biliary or respiru' 
tory passages. 

1. Emetics may be used to cause the expulsion of foreign 
bodies, such as pieces of gristle or meat which have l>ecome 
impacted in the upper part of the cesophagiis, and, by pressing 
on the larynx, are giving rise to suffocation. In such cases 
apomorphine given subcutaneously, or injected into a vein in 
the dose of -j^th or j^th of a grain, will l)e found of service. 

2. They may be used to remove the contents of the 
stomach when these, instead of undergoing digestion and ab- 
sorption in the normal manner, have undergone fermentative 
changes and become acid, acrid, a^d irritating, giving rise to 
pain, either in the stomach itself, or in some other organ, as in 
the head. In gastralgia, or in headache either depending upon 
indigestion, or associated, like sick-headaclie, with a tendi ncy t<^ 
vomiting, large draughts of warm water often give relief, iluir 
emetic action may be aided if necessary by tickling the fauces 
with the finger, or by using strong cauiomile tea, or mustard 
and water in place of water alone. Simple draughts of wairm 
water, however, may relieve the gastralgia or headache without 
causing vomiting. They appear to do so by simply diluting the 
acrid contents of the stomach so much that they no longer irritate 
the mucous membrane. 

3. Emetics remove the poison from the stomach in cases 
where it has been swallowed. Here mustard and water is very 
useful, as it is the emetic which is most likely to l>e at hand ; but 
sulphate of copi>er and sulphate of zinc if readily procured are 
to be preferred, as they empty the stomach most quickly and 
effectually. In cases of poisoning by laudanum, the nerve-centres 
are so much deadened by the narcotic that they may not respond 
to the stimulus even of large doses of these emetics, and then 
it may be necessary to employ the stomach-pump or gastric 
syphon. 

4. To expel bile from the gall-bladder, to drive small gall* 
stones through the gall-duct. The bile is secreted under a very 
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low pressure, and a very slight obstruction in front may prevent 
its now through the gall-duct and occasion its accumulation in 
the gall-bladder and biliary capillaries. The compression of 
the Uver between the diaphragm and abdomen muscles, even 
in ordinary respiration, tends greatly to dispel the bile from the 
liver, and this expulsive action is of course greatly increased 
during the violent efforts of vomiting. During these efforts the 
bile may be forced through the gall-duct, driving before it the 
obstruction which has been occasioned by the accumulation of 
mucus within it due to catarrh, or by the impaction of a small 
biliary calculus. In tliis manner emetics may remove jaundice 
due to obstruction. 

5. To remove bile from the body in cases of biliousness, 
fevers, and ague. In biliousness the emetics have got the 
double action of expelling the bile from the liver in the way just 
mentioned, and of removing it from the l>ody through the stomach. 
When bile passes along the intestines, not only is it re-absorbed, 
but }X)isonous matt<*r8 from the intestine are a])sorl)ed with it. 
Wlien it is ejected from the stomach by the efforts of ^onuting, 
no time is allowed for its re-absorption, and so both the bile 
itself, and any poisonous matter whicli it contains, arc more 
rapidly and certainly n*moved from the body. It is probable that 
the malarious poison circulates in the bile, and possibly also other 
poisons which give rise to fevers. There can be no doubt of the 
advantages to be derived from the use of enietios in ague before 
the administration of quinine; and iialeed cases of ague may be 
sometimes cured by the use of emetics alone without quinine, 
while quinine without (»meties is not unfrequently of wry little 
use in bad cases. Emetics have also been recommended in the 
early stages of eontiniRMl fevers, in order to remove the ix)ison on 
which they are supposed to dejauid. For such purposes ipecacu- 
anha or tartar emetic is best. 

G. To remove obstructions from the air-passages, such 
as false membranes frmii the trachea and bronchia in croup or 
diphtheria, or the over-abundant secretion which is clogging 
the bronchi and interfering with respiration in hroneliitis, and 
more rarely in {ihthisis. IpeK^aouanha is the emetic most readily 
chosen in Bueh cases, as it tends to increase the secretion from 
the air-passages, as we 11 as to produce vomiting. When it does 
not act rapidly, sulphate of zinc or sulphate of copper may be used, 
and a Uiaspoonful of alum is a very efficient remedy in croup. 
When there is much dtqiression of the circulation, carbonate of 
ammonium is to be preferred as an emetic, inasmuch as it stimu- 
lates the circulation, as well as causes vomiting. 

Contra-indications. — Emetics must be avoided in persons 
suffering from aneurism, and used with care in persons suffering 
from atheroma or a tendency to haemorrhage from the lungs 
or uterus, lest the high blood-pressure which occurs during the 
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efforts of vomiting should lead to the rupture of a blood-vessel. 
They should be used with caution also in persons suffering from 
hernia, or who have a tendency to it, or from prolajpsus of the 
uterus. In pregnancy w^e often find obstinate vomiting lasting 
for a length of time, and yet producing no abortion ; but where 
a tendency to abortion exists, emetics should be avoided if 
possible. 


Anti-emetics and Gastric Sedatives. 

Gastric sedatives are substances which lessen the irritability 
of the stomach and thus diminish pain, nausea, and vomiting. 

Their action may be either local on the stomach, or general 
on the nervous system, and especially on the vomiting centre in 
the medulla oblongata. 

General Sedatives. 

Hydrocyanic acid. 
Morphine. 

Opium. 

Anti-emetic Measures. 

Recumbent posture. 
Injection of large 
quantities of 
aerated water into 
the rectum. 


The most powerful of all local sedatives is ice, and w’hen 
vomiting is persistent, everything should be iced, and ice swallowed 
in small lumps. Hydrocyanic acid and morphine probably act 
by lessening the irritability of both the nerves in the stomach 
itself and of the vomiting centre as well. The mode of action 
of creasote and carbolic acid is rather uncertain, because, 
although they have a local anaesthetic action, yet they are found 
useful also in cases of reflex vomiting, such as the vomiting of 
pregnancy. 

As a^'uvants to gastric sedatives, we may mention such 
substances as diminidi or remove the irritation, although not 


Local Sedatives. 

Alcohol. 

Alum. 

Arsenious acid in minute doses. 
Atropine. 

Belladonna. 

Bismuth salts. 

Carbolic acid. 

Cerium oxalate. 

Chloroform. 

Cocaine. 

Creasote. 

Ether- 

Hydrocyanic acid. 

Ice. 

Morphine. 

Opium. 

Resorcin. 

Silver nitrate. 
Sulpbo-carbolates. 
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lessening the sensibility, of the stomach itself. Thus, where the 
irritant consists of very acrid fluid in the stomach, a large draught 
of water, by diluting it, may lessen pain, or nausea, and alkalies 
have a similar action. When the irritation is due to congestion 
of the mucous membrane, astringents will also have a sedative 
action. Probably this is the explanation of the use of alum in 
the vomiting of phthisis, and possibly, also, of the use of nitrate 
of silver in the vomiting of chronic alcoholism. 

Uses. — Gastric sedatives are employed (l)to relieve pain in 
the stomach, as in gastrodynia. The most useful are small doses 
of morphine, hydrocyanic acid, belladonna, arsenic, and bismuth; 
(2) to relieve vomiting. This depends upon the cause of the 
vomiting. ^Vhen it is due to acrul substances in the stomach, the 
best sedative is often a large draught of warm water, which either 
(hlutes or renders them less irritating, or causes their removal 
by vomiting. 

Where it is due to acute irritation of the walls of the stomach 
itself, ice, hydrocyanic acid and morphine, and bismuth are 
best. 

When due to the acrid products of fermentation in the 
stomach, sulphurous acid, creasote, resorcin, and the sulpho- 
carlwlates are very useful. 

When due to chronic irritation and congestion, alum, nitrate 
of silver, creasote, carbohe acid, and the sulpho-carbolates are 
serviceable. 

When the vomiting is due to strangulated hernia, the hernia 
must be reduced, and in cases of intussusception or obstruction 
these conditions must Ire removed. In the vomiting of pregnancy, 
the irritability of the vomiting centre must be reduced by bromide 
of potassium or morirhine. It is only in extreme cases that the 
source of irritation, viz. the pr<‘guant condition, is to be removed, 
but certain local means are sometimes useful ; such are separation 
of the membranes around the neck of the uterus, which may pos- 
sibly act by lessening the irritation in the organ, and painting the 
08 uteri with stimulating ajiplications which probably rather act 
by a kind of counter-irritation or inhibition. 

The vomiting of pregnancy has sometimes been arrested by 
the injection of effervescing water, and especially of natural 
effervescing chalybeate water like that of Pyrmont, into the rectum 
in qimntities of two litres at a time. It is difficult to say whether 
this is due to a local or general sedative action of the carbonic 
acid or to reflex inhibition of vomiting (cf. inhibition of sneez- 
ing, p. 246).* 


Schacking, DtuUch. Med, ii. 1885. 
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Carminatives. 

Carminatives are substances which aid the expulsion of gas 
from the stomach and intestines. They appear to do this by in- 
creasing the peristaltic movements of these organs, and in the 
case of the stomach by causing the lower end of the msophagus 
or cardiac sphincter, and perhaps sometimes the pyloric sphincter, 
to dilate so as to allow of the exit of gas. The stomach naturally 
contains a certain amount of gas, chiefly nitrogen and carbonic 
acid. The nitrogen is derived from air which has been swallowed, 
the oxygen with which it was mixed being absorbed by the walls 
of the stomach. 

For respiration goes on in the stomach, as well as in the lungs, 
though only to a slight extent in mammals, and oxygen is absorl^d 
and carbonic acid excreted. The stomach, therefore, generally 
contains carbonic acid in addition to nitrogen ; some of the 
carbonic acid also is derived from the fooil. In addition to these 
gases there is frequently hydn^geu present : hydrogen and a 
quantity of carbonic acid Ix ing formed by processes of fermenta- 
tion going on in the fo<xl. Sometimes instead of pure hydrogen 
marsh-gas is formed, which takes tire when cxjxdled from the 
stomach, and not unfreijuently the hydrogen unites with sulphur, 
forming sulphuretted hydrogen, causing to the patient an un- 
pleasant taste of rotten eggs in the mouth, or giving their smell 
to the breath. It is probable that this last occurrence is due in 
many cases to the presence and decom}>osition in the stomach 
of bile, which contains sulphur as one of its constituents. 

WTien digestion is rapid and complete, little or no fermenta- 
tion occurs, very much less gas is formed, and therefore there is 
no uncomfortable distension. 

There are several drugs which tend to prevent fermentation, 
while they hardly interfere at all with the action of the gastric 
juice. Among these may be mentioned creawde, suliihurous acid, 
and bitters, though the anti-fermentative action of the last has 
been denied. These substances may all be regarded as adjuvants 
to carminatives, and so indml may [x psin, dilute alkalies, and all 
other remedies which stimulate the secretion of gastric juice and 
thus aid digestion. 

Where there is any tendency to %'enous congestion in the 
stomach, there will be interference with the respiration in the 
stomach, and thus a greater tendency to the accumulation of gas. 
Any conditions interfering with the circulation, such as mitral 
dise ase or hepatic congestion, will thus tend to cause flatulence, 
and in such cases digitalis and cholagogues will prove useful 
adjuvanth to carminatives. 

It is ix)88ible that much mucus covering the surface of the 
stomach may interfere both with absorption and with gastric 
respiration. Charcoal has been given to remove idatulenee, on the 
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Biipposition that it absorbs the gases in the stomach. Bat it 
only absorbs gas when it is dry, and the beneficial action which 
it certainly possesses is probably a mechanical one in removing 
mucus and stimulating circulation. Possibly bismuth, nitrate and 
carbonate, and magnesium, made and carbonate, act similarly,^ 
though less powerfully. 

The chief Carminatives belong to the classes of aromatic 
oils, alcohols, or ethers. They are : — 

Allspice and oil. Cinnamon and oil. Mace. 

Anise and oil. Cloves and oil. Mustard. 

Asafoetida. Coriander and oil. Nutmeg and oil. 

Cajeput oil. Dill and oil. Pepper. 

Capsicum. Ether and acetic Peppermint and oil. 

Caraway and oil. ether. Si^earmint and oil. 

Cardamoms. Fennel. Spirits. 

Chilies. Ginger. Valerian and oil. 

Chloroform. Horseradish. 

Uses. — Carminatives are employed (1) to remove pain and 
disWnsion of stomach and inteHtint‘rt caused by flatulence ; (2) to 
render ixTistnltic action retfular, and diminish local spasm and 
pain deiH*nding upon it. They are useful both in cs^os where 
the spasm is due to irritation of the stomach and intestines by 
irritant articles of foo<l, irritant secretions, or irritant medicines. 
They are therefore commonly used not only in griping and colic 
pains duo to indigestion, worms, or exposure to cold, hut as 
a<ljuvaut8 to purgatives in order to lessen the griping pain, which 
they often cause when given alom*. In addition to this, by ren- 
dering the iJeristaltic action of the bowel more regular, they 
assist the action of the purgatives. 

ACTIOH OF DRUGS OK TEE IKTESTIMES. 

Intestinal Movements and Secretion. — The peristaltic 
movements of the intestine occur even when it is separated 
entirely from the hotly. Their rhythmical occurrence apjiears to 
be due to the action of the ganglia contained in Auerbach’s plexus, 
which lies between the outer longitudinal and internal circular 
layer of the muscular coat. The secretion is probably influenced 
by Meissner's plexus, wliich lies in the sub-mucous coat. 

Both the movements and the si'cretion of the intestine require 
to be regulated in accordance with the wants of the body, and this 
is done by the nerves which connect these plexuses with the 
corebro-sjjinol centres. The chief of these nerves are the splanch- 
nics and the vagi. Irritation of the vagi frequently causes move- 
ments of the intestine ; irritation of the splanchnics, on the other 
hand, arrests them, so that the splanchnics have been regarded 
M the inhibitory nerves of the intestine, just as the vagi are the 
inhibitory nerves of the heart. But this arrest is by no means 
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•conBtant ; sometimes the movements instead of being arrested 
are distinctly increased ; so that it is evident that the splanchnics 
contain a rnktiire of stimulating and inhibitory fibres, or else 
that the same fibres are capable of exercising either fimction 
under different conditions. 

Paraljrtic Secretion, — ^When all nervous connection between 
the intestine and the higher nerve-centres is cut off by com- 
pletely di^’iding the intestinal nerves, a copious secretion, exactly 
resembling the rice-water stools of cholera, occurs in the intestine. 
This is best shown by isolating three loops of intestine, by means 
of ligatures, after they have been previously carefully emptied, 
as shown in Fig. 131 . The nerve-fibres going to the middle loop 
are then divided, and the intestine is returned to the abdominal 
cavity. After four or five hours the animal is killed, and the 
intestine examined ; it is then found that the loop, the nerves of 
which have been dinded, is filled with fluid, while the other loops 
which have been imder precisely the same circumstances, but the 
nerves of which have not been cut, remain empty. 

It is evident, then, that certain nerve-centres possess the 
power of restraining the secretion from the intestine. These 
nerve-centres have been shown by Pye- Smith and myself to l)e 
the smaller or inferior ganglia of the solar plexus, with the 
superior mesenteric off-set from them. WTien these ganglia are 
destroyed, the same abundant secretion occurs in the intestine 
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as when all the nerves are cut, but if these ganglia be left intact 
the spinal cord may be removed, the vagi and splanchnics cut, 
and the semilunar ganglia excised without any excessive sefliretion 
occurring in the intestine. V 

The vascular supply of the intestines is regulated to aVcon- 
siderable extent by the splanchnics, irritation of which enses 
contraction of the vessels. There apjH-ars also, however, to U mi 
important relation between the intestinal vessels and the lunmsT' 
portion of the spinal cord, beesnse when this part of the cord^ 
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destroyed with extirpation of the solar plexus, hemorrhage or 
hypercemia of the intestinal mucous membrane occurs, so that 
the internal surface of the intestine has a somewhat dysenteric 
appearance. This does not occur when the solar plexus and 
semilunar ganglia are destroyed, the splanchnics divided, or the 
mesenteric nerves cut.* 

The nervous arrangements for regulating intestinal move- 
ment and secretion are evidently exceedingly complex, and until 
our knowledge of their physiological relations is more perfect, we 
cannot expect to understand completely the effect which drugs 
2 )roduce upon them. These are occasionally very complicated, 
and vary considerably according to the quantity of the drug 
used. Drug^ may affect the intestine by their local action on 
the intestine itself, by their direct action on the central nervous 
system, or by their indirect action through the alterations in the 
quality or supply of the blood. The quality of the blood which 
circulates in the intestine alt<*rH its movements very considerably. 

When the aorta is clamped, so that the blood which circu- 
lates in the intestine and in the lower part of the spinal cord 
becomes venous, the peristaltic movements are usually much in- 
creased ; when the compression is removed and arterial blood is 
allowed to circulate again, the pc*ristalsis, instead of diminishing, 
as one might exi>ect, becomes still more intense. Compression 
of the vena cava inferior, or of the i>ortal vein, sometimes causes 
a slight increase in the i>eristaltic movements, but it is incon- 
siderable as compared with those proilueed by clamping the 
aorta. During suffocation, when the blood bc^comes venous 
throughout the whole body and exercises an irritating action, not 
only on the nerve-centres prest*ut in the intestine and in the 
lumbar portion of the spinal cord, but also on the brain and 
up{K»r part of tlie cord, tlie effi‘ct on the movements of the in- 
tesiine is variable. They are sometimes increased, but some- 
times an inhibitory effect apix^ars to Ik.* produced through the 
higher centres and their movements are arrested. 

It is erident therefore that when an animal has been iK)i8oned 
by any drug, and the intestines are examined after death, two 
different conditions may be found, which do not dejxmd upon 
any peculiar action of the drug on the intestine, but only ui>on 
its effects on the higher nerve-centres; thus, if the higher centres 
have lx?en in such a condition as to cause inhibition, the intes- 
tines may lie found in a state of i>erfect rest, whereas, if they 
hapt>cn not to be in this condition, brisk peristalsis may be ob- 
served. It very often occurs that when the intestines are first 
exposed after an aniumrs de^th, they ore found to be at rest, but 
as the higher centres die from a stoppage of the circulation, the 
peristaltic movements become much accelerated. 

* T. Lauder Brauton and P^a-Smith on ' IntoBtinal Seoreiion and Movement,* 
BrUUh A$mmiation li^porUt 1874, 1876, 1876. 
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In order to eimplify the problem presented by the compli- 
cated nervous arrangement in the intestine, Ludwig and Salvioli 
have used the plan of keeping op the circulation artificially in 
a small piece of intestine, and then investigating its movements 
under various conditions. The intestine was laid on a piece of 





Pio. 1 33 .-~I)i*grKiimuittie repmenUtion of appocmtas for te^nf the oottoa of drogt <m (h« intoiUno 
by arUfloial dmaaUon through il For th« Mke of simplicity the meaoi employed to keep op 
the temperature of the intestine sad sppszstnt here been omitted, a, s bo^ on vhiob the 
inteetine. R, is laid, c, a oannala tied Into a branch of the moMnlerie arterr. tt. d, two stop- 
cooks, by means of which pore blood or poisoned blood may be paaeed at will throngh the oau- 
nola. X and two flasks containing pore and poisoned blood, o, a block on which they stand, 
and by which they can be raised to e greater or less height, so as to alter the pressure under 
whieb the blood nows. When the apparatus U kept warm the pressure Is more easily regulated 
by r*— *"g air Into the flasks from a pmsure bottle. H, the lerer for registering the moeemenU 
of the intestine. One end is weighted and rests on the intestine, i U the axis on which the 
lerer works, x is a rerolTing cylinder on which the moremenu are recorded. 



Fio 111— Shows the effect of aiaemiia The Fiu III.— Shows the effect of peptoniw. The 
ai^wr traetng shows the movements of the flnu half of the tracing shows the mov«9>- 

intesUne soppUed with normal Mood ; the lucau of an intestine supplied with bloiMi 

Utwer shows the moveoMSSta of an intestiBe thoroughly oxygenated ; the second half 

rendered more vigorous by anssmla. shows the effect of hkAjd ooutaiolug 



Fio.lSi.--8lMW8 the effect of nicotine. The part Fsi. IM. -Shows the effect of opium. In the 

of the tmeing marked A B shows the intm- fbmt pt^n of the tmolng the Intestine was 

t:nal movements daring the drculation of sopiillcd srith apnoiio blood ; la the latter 

blood satorstsd with oxygen lapnceic blood); with blood containing opium, 

the part JSfB td bbod containing niooUne. 

cork, in s warm chamber. It was supplied with blood by means of 
a cannula placed in the artery, and allowed to flow out througli 
a cannula in the veins (Fig. 182). Its movements were registered 
by tt small lever placed upon it. When blood fully oxygenated 
patfsed throngh it, the lever traced only a straight line or gently 
oscillating curve (Fig. 184), but when the flow of blood was 
stop]>cd, so that the blood stagnated and became venous, contrac- 
tions began which were indicated as a scries of carves. A trace 
of peptone caused first strong contraction and then a number of 
irregular contractions, at the same time that the vessels became 
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fuller of blood (Fig. 184). Nicotine causes brisker movements of 
the intestine, and lessens the jrapidity of the flow of blood (Fig. 185) . 
In large doses it causes tetanic contraction of the circular fibres. 

Atropine causes irritation of the vessels, while the musciilar 
fibres remain at rest. The action of opium is very remarkable ; 
when the tincture is added in the proportion of *04 to *01 per cent, 
to the blood which is circulating through the intestine, the cir- 
culation becomes at once lessened, but almost immediately after- 
wards the diminution passes abruptly into great increase, so that 
five or seven times as much blood flows through in a given time 
as formerly ; at the same time all the movements of the intestine 
are abolished, but the intestinal wall instead of being relaxed, as 
one would expect, is in a condition of considerable contraction 
(Fig. 186), When the opium is washed out of the vessels by 
pure blood, the after-effects vary according to the quantity which 
is used. If it is small, the movements and circulation in the 
intestine soon become normal, but if a large dose has been used, 
the circulation returns to the normal condition, but the move- 
ments remain abolished for a length of time. The peristaltic 
action induced by nicotine is arrested by opium. The local 
action of this drug therefore seems to be that it converts the 
]x*ristaltic movement into a steady contraction. 

A remarkable difference between the action of salts of sodium 
and potassium on the intestine has l>een detected by Nothnagel,‘ 
and his results have been confirmed by Floel. WTien the intes- 
tine is exposed, and a potassium salt is applied to its external 
or peritoneal surface, it produces a contraction of the muscular 



137 .— m oC «, klwr irriUU<u) by |ioUm1uio dUorick ; 1^, After irrita* 

tbm hy chloride, e IndlratoK the of trritittioa. aod the arroum the direction in 

«rhi«h the tnteetinaJ oontenU norumil) moee from tSe p>loruA lowmnle the anne. (Alter PldeL) 

walls, w-bicb remains localised to the point of contact, or simply 
causes a ring of contraction opposite the {>oint (Fig. 187fl). AVhen 
a sodium aiUt is used instead, it produces a contraction which is 
not limited to the point of contact, but always spreads some little 
distance from it, and sometimes does so in the direction towards 
the pylorus, and not towards the anus (Fig. 1876). hut at other 
times spreads equally in an upward and downward direction* 
(Fig. 138 «). This i)eculiar action appears to he due to the 
jKjtassium salts acting as stronger muscular irritants than the 
sodium salts, while the progressive contraction caused by the 
sodium is due to the intestinal nerves in their case being to a 
greater extent involved. 


Virch(m^$ Bd. 88, p. I 

* Fidel, Arch%t% voL xxxv. p. 160. 
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The effect of morphine is very remarkable. When the animal, 
in addition to being an»sthetised by ether only, as in the previous 
experiment, has a small dose of morphine injected also into the 
veins, it has a sedative effect, so that sodium salts applied to 
the intestine produce only a local contraction like potassium 
salts. But this is only when a certain dose of morphine is em« 
ployed, about 0*01 to 0*03 gramme of morphine for a rabbit of 
average size. Wlien the dose was increased from 0*05 to 0*1 



no. 138.— Bepreaeata a pie^ of LnUitioe> a, at the commencement of coatraction. after Irritation by 
ao^um ehk^da ; b at the end of contraction. 0 indicatea the point of irritation. (After Fh>el.) 

gramme of morphine, an exactly contrary effect was product^d, 
and the application of sodium salts, instead of being follow eel 
only by locd contraction, caused a peristaltic contraction, which 
was usually ver^* much more energetic tlian in the normal con- 
dition, and not only spread upwards from the jwint of contact, 
but downwards towards the large intestine, which it never did 
under other circumstances. ‘ The quieting or inhibitory effect of 
moderate doses of morphine ui)on the intestine, irritated by 
sodium salts, appeai*s to be exercised through the splanclinic 
nerves, inasmuch as when the mesentery, going to one part of 
the intestine, is di\*ided in an animal that has received a mode- 
rate dose of morphine, the application of sodium salts to this 
part is followed by a peristaltic wave ; while, in the other parts 
of the intestine where the nerves are uninjured, the sodium 
salt still produces only local contractions. 

From these exj^eriments it is evident that moderate doses of 
morphine produce a very different effect upon the intestine from 
large ones : and this effect has indeed l>een long recognised in 
practice. 

Moderate doses of opium have a constipating action and are 
constantly used to check duirrhcea, but large dos€»s, such as those 
taken by opium-eaters, really have no constipating effect. In- 
deed, large doses of opium injected directly into the jugular vein 
of a dog act as most energetic purgatives, Ixdng much more 
prompt in their action than almost any other drug that we 
know. Immediately after their injection th(‘ whole intestinal 
tract is thrown into violent action and its contents ex{>eUed, after 
which it again becomes quiet. 

Yery minute doses also seem to have a purgative action, as 
well as very large ones, and I have used them with considerable 
success in many cases of constipation. 

Constipation may be due to diminished peristaltic action, or 

* XoUuiAgel, Virchaw*M Archip, Bd. 89, p. 1. 
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diminished secretion, or to both, and in some cases is associated 
with accelerated absolution. In all probability it is generally 
due to a diminution in the peristaltic action. In the normal 
condition this ought to go on regularly, so that the bowels 
should be evacuated, on an average, once a day, though in some 
persons evacuations normally occur two or three times a day, 
and in others only once in three or four days. In some appa- 
rently healthy persons I have observed an interval of as much 
as two or three weeks. In some persons the normal stimulus of 
ordinary easily digestible food does not seem to be sufficient to 
keep the bowels acting, but food which leaves much indigestible 
residue, such as brown or bran bread, salad, figs, prunes, or 
tamarinds, will do so. These latter fruits owe their laxative 
properties partly to the insoluble residue they leave and which 
acts as a mechanical irritant to the intestine, and partly to the 
salts and sugar and mild laxative principles they contain. 
Treacle and gingerbread also have a useful aperient action, and 
their pleasant taste makes them specially suitable for children. 
The effect of a somewhat stimulant article of food is greater 
when taken on an empty stomach, and thus a fig before break- 
fast will have a much greater laxative effect than one taken after 
dinner. A glass of cold water also, by stimulating peristalsis, 
will have a laxative action when taken on an empty stomach at 
bed-time or on rising in the morning. When these means are 
insufficient a slightly irritating substance, such as an aloetic pill 
taken on an empty stomach just before dinner, will aid the 
stimulating effect of the food which is taken afterwards, and will 
be sufficient to ensure perfectly regular and normal evacuations 
which do not in any way incommode the person. In consequence 
of this many people continue to take such dinner pills regularly 
for many years together. Others, again, suffer from constipa- 
tion, but with them small doses of purgative mcniicine, if they 
act at all, act violently, and leave the person weak and un- 
comfortable, while the bowels again become constipated. This 
condition is found not unfrequently among women, and is ac- 
companied, sometimes at least, with pain or tenderness in one 
or both ovaries. In such persons, also, contrary to the general 
rule, walking exercise increases instead of diminishing con- 
stipation. 

My friend Dr. Litteljohn noticed that in a case of ovarian 
tenderness, half a grain of opium given to relieve the jmin acted 
as a purgative. On thinking over this, it occurred to me that 
the constipation in such cases might be due to reflex irritation 
of the inhibitory intestinal nerves by the tender ovary. It 
seemed therefore probable that by using graduated doses of 
opium, one might able to lessen the action of the inhibitory 
nerves, or even to divert the stimulus from them on to the stimu- 
lating fibres, and thus produce purgation instead of consti- 
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pation. Not knowing what dose wotdd be sufficient to produce 
this effect, I began with one drop of tincture of opium given in 
a teaspoonful of water every night. To my astonishment this 



Fio. 1S9.— IMftgram to show the way m which ovarian irritation probablj canaee oonatipation. 

dose was not only in most cases suflScient, but in one case it 
proved excessive, doing no good, while half a drop acted as a 
brisk purgative. It is evident that opium used in this way will 
not act as a purgative in cases of constipation depending upon 
general insensibility of the intestinal nerves. The cases in 
which it is most useful are those of delicate women of a nerv’ous 
temperament, suffering from ovarian pain, and in whom, ordi- 
narily, purgatives produce excessive action followed by consti- 
pation. Small doses of belladonna have also been recommended 
in constipation, and it is probable that they act in a similar 
manner when given alone, and that belladonna, hyoscyamus, and 
essential oils assist the action of purgatives by tending to divert 
the stimulus, which the irritating constituent of a purgative pro- 
duces, from the inhibitory to the accelerating intestinal nerves. 
We know at present but little regarding diminished secretion as 
a cause of constipation. 

Action of I3^g:s on Absorption from the Intestines.— 

Ether introduced into the intestine greatly increases its vascu- 
larity. It also quickens absorption very much, as is shown by 
the fact that poison acts more quickly, and such substances 
as ferro-cyanide of potassium appear sooner in the urine, when 
they are ^ministered along with ether than when given alone. 
Carbonic acid has a somewhat similar though weaker action. 

Goto bark has been used in diarrhoea, and as it has no proper 
astringent action, its utility has been ascribed to an antiseptic 
action by which it (UminiBhed the formation of irritant products 
in the intestines. Albertoni has investigated the action of the 
coto alkaloids, and finds that although cotoine somewhat lessens 
putrefaction and the development of bacteria, it does not stop 
them either in the organism or outside it. It has, however, a 
very p^uliar action on the vessels of the intestine. By keeping 
up artificial circulation in a loop of intestine (vide p. 882 ), he 
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finds that cotoine dilates the arteries, causes the blood to flow 
more readily into the veins, and preserves the vitality of the in- 
testine. It also dilates the vessels of the kidney, and causes the 
blood to flow more rapidly through them, but does not alter the 
circulation in the submaxillary gland. 

Albertoni thinks that the benefit which cotoine produces in 
diarrhoea is due to dilatation of the intestinal vessels, and the 
increased power of absorption which it causes. He considers 
that in many cases of diarrhoea diminished absorption is a most 
important factor.' 

Paracotoine acts like cotoine, but less strongly. 

Opium and chloral also dilate the vessels of the intestine, but 
their action is a paralysing one, while that of cotoine is not. 

It is possible that the beneficial action of bael fruit in dysen- 
tery may depend on some similar property, as this substance has 
the peculiarity of acting as a laxative in health, while it lessens 
the evacuations in dysentery. 

Cholag^ogues probably influence absorption from the intes- 
tine powerfully (p. 406). 

Intestinal Astringents. —Diarrhoea may depend (1) upon ex- 
cessive peristaltic action, whereby the contents of the intestine 
are hurried along before time has been allowed for their absorp- 
tion, (2) uix)n diminished absorption, (8) ujx)n excessive secre- 
tion. In one form of diarrhoea, where the introduction of food 
into the stomach seems to excite peristaltic action throughout 
the intestine so that the person is frequently forced to rise from 
the table in order to evacuate the lx>wel8, small doses of one 
half to two minims of liquor arscnicalis given immediately before 
meals, as recommended by Ringer, frequently act like a charm. 
In ordinary cases of diarrhma, opium, by lessoning the irrita- 
bility of the intestine, is most serviceable. Some medicines 
lessen ixjristaltic action, not by affecting the bowel, but simply 
by removing the stimuli which were exciting it. Thus small 
doses of soda are useful in the diarrhoea of children by neutral- 
ising the acid which was acting as an irritant. Creasote has 
a similar action by lessening putrefaction or fermentation, and 
thus preventing the formation of irritant products. It is pro- 
bable that lime acts also to a certain extent by its antacid 
properties, but there is little doubt that there are other factors 
in its astringent action which we do not yet understand. The 
effect of cotoine on intestinal absorption has just been men- 
tioned. With the view of ascertaining whether we could find 
any drug which would arrest the copious secretion from the in- 
testine which takes place in cholera, Pye-Smith and I made a 
large number of experiments. For this puriK)8o we isolated loops 
of intestine, and into one injected sulphate of magnesium mixed 


* Archkffiir FtUh. md Pharm.^ vol, xvii. p. S91. 
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with the drug to be tested. In some experiments we injected the 
sulphate of magnesium into the intestine, and the drug which we 
wished to test into the veins. 

Sulphate of atropine, iodide of methyl-atropine, chloral- 
hydrate, emetine, morphine, sulphate of quinine, tannin, and sul- 
phate of zinc, were all tried locally with negative results. Chloral 
and morphine injected subcutaneously also gave negative results.* 



PlO. liO.x-IHagmn illn^tratin^ dlarrhcwi d<*pendinp on thr prrw'ncr of in the 

a U a sc}ba]om luatNs ; b is the floid «hicb it thi' luteKtlne to i 

In many cases the best way of checking diarrhoea at its com- 
mencement is to give a purgative such as castor-oil, either alone 
or with a few drops of tincture of opium in it. The irritant sub- 
stances which cause the diarrhoea are swept out of the intestine 
by the action of the purgative, and any irritation wliich remains 
is soothed by the opium. Chronic watery diarrhoea, alternating 
with constipation, is often best treated in the same way. We 
may suppose that here the presence of scybalous masses in the 
intestine gives rise to a watery discharge, which does not, how- 
ever, wash away the scybala themselves {Fig. 140). When a 
purgative is given which causes secretion from the intestine above 
the scybala, the fluid in its downward flow, assisted also by the 
increased peristalsis, washes away the scybala, and thus removes 
the source of irritation. 


Purgatives. 

Purgatives are substances which cause intestinal evacua- 
tions. They are divided according to their nature into laxatives, 
simple, drastic, and saline purgatives, hydragogues, and 
cholagogues. 

Laxatives are those which increase only slightly the action 
of the bowels and render the motions slightly more frequent and 
softer, without causing any irritation. Most articles of food 
which leave a large indigestible residue in the stomach act as 


> lUpori to Brit 1674. 
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laxatives : such are oatmeal, brown bread, and bran biscuits. 
Articles of food which contain salts of vegetable acids and sugar 
in considerable quantity also act as laxatives. The chief laxa- 
tives are : — 


Honey. 

Treacle. 

Gingerbread. 

Manna. 

Cassia. 


Tamarinds. 

Figs. 

Prunes. 

Stewed apples. 


Sulphur. 

Magnesia. 
Castor-oil (in small 
doses). 


Figs, raspberries, and strawberries, in addition to containing 
sugar and vegetable acids, have a number of small seeds which 
are absolutely indigestible, and these have probably a mechanical 
action in stimulating the bowel. 

Simple purgatives also, when given in small doses, act as 
laxatives : such are carbonate of magnesium, magnesia, olive-oil, 
and sulphur. 

Simple purgatives are more active than laxatives, and their 
a^lministration is usually followed by one or more copious and 
somewhat liquid stools. Their action is sometimes accompanied 
by some irritation and griping. These are : — 

Aloes. Senna. 

Rhubarb. Castor-oil. 

Rhamnus (various species), 
e.g. Frangula and Cascara 
fiagrada. 

Drastic purgatives are those which cause violent action of 
the bowels, usually accompanied by evidences of greatly increased 
peristaltic action, such as borborygmi. They cause irritation of 
the intestine, and when taken in large doses produce inflamma- 
tion and symptoms of [)oisoning. These are : — 

Elaterium, Gamboge. 

Colocynth. Podophyllin. 

Jalap. Croton-oil. 

Scammony. 

Saline purgatives consist of neutral salts of metals of the 
alkalies or alkaline earths. The more commonly employed 
are 


Sulphate of potassium. 

„ sodium. 

„ magnesium* 

Phosphate of sodium. 
Tartrate of potassium. 


Bi-tartrate of potassium. 

Tartrate of potassium and sodium. 
Citrate of magnesium. 
Sulpbo-\inate of sodium. 


Hydragogues are purgatives which excite a copious secretion 
from the iutestinal mucous membrane and thus remove much 



890 


PHABMACOLOGY AND THERAPEUTICS, [sect.!. 


water from the body ; some of them belong also to the drastic 
group and others to the saline. 

Bi-tartrate of potassium. 

Elaterium. 

Gamboge. 

Cholagogne purgatives are those which remove bile from 
the body. Some drugs aid the removal of bile by stimulating 
the secretion of the hver, but these, when they have no purgative 
action, are classed as hepatic stimulants. Cholagogue purgatives 
probably act by quickening peristaltic action of the duodenum 
and small intestine, thus preventing the absorption of the se- 
creted bile. 

Aloes. Euonymin. 

Rhubarb. Iridin. 

Mercurial preparations (blue Podophyllin. 
pill, calomel, grey -powder). 

Action of Purgatives. — Purgatives may act in three ways : 
1st, by quickening the peristaltic action of the bowels ; 2nd, by 
increasing secretion of the intestinal membrane, and thus to some 
extent washing out its interior; 3rd, by hindering absorption of 
the fluids of the intestines. 

Simple purgatives act chiefly by stimulating peristaltic 
movements, and have little effect on the secretion. 

Hydragogue and cholagogue purgatives increase the secre- 
tion more than the peristaltic action, and drastics increase both. 
It has been held by several eminent German pharmacologists 
that the more watery stools produced by many purgatives are due 
only to more rapid peristaltic action, which hurries along the in- 
testinal contents before there has been time for the absorption 
of their fluid constituents. 

This opinion is chiefly based on the observations of Thiry and 
Badziejewski. 

Thiry isolated a small piece of intestine, one end of which he 
attached to the abdomen and the other he sewed up. The part 
of the intestine from which this piece had been removed was 
again united by sutures, so that the intestine was perfect as 
before, though rather shorter. The small bag of int^tine re- 
tained its vascular and nerve supply uninjured and secreted 
readily when tickled with a feather ; but purgative medicines, 
such as croton-oil, senna, sulphate of magnesium, aloes, jalap, 
and sulphate of sodium, when applied to it, produced no in- 
creased se<Mretion. These experiments led pharmacologistB to 
believe that the ordinary idea that purgatives produced in- 
creased secretion from the intestine was erroneous; and the 
necessity for any such supposition seemed to be removed by an 
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experiment of Radziejewski, who made an intestinal fistula in 
the ascending colon of a dog, and found that the intestinal con- 
tents as poured into the large from the small intestine exactly 
resembled the stools which ordinarDy follow the administration 
of a purgative. 

The ordinary phenomena produced by purgative medicines 
would therefore seem to be readily explained by increased 
peristalsis alone, but some other experiments by Colin and by 
Moreau have shown that the method employed by Thiry did not 
afford trustworthy results as to the action of purgatives on the 
intestines. Moreau isolated three loops of intestine by means of 
ligatures,* carefully emptying the loops beforehand. He then 
injected a purgative medicine into the middle loop and returned 
the intestine to the abdomen. On examination some hours after- 
wards, it was found that, although all three loops had been under 
similar conditions, the one into which the purgative had been 
injected was di.stended with fluid while the others remained 
perfectly empty. These experiments were repeated by Vulpian, 
and afterwards by myself, with similar results. There can be 
no doubt whatever, then, that purgatives act both by increasing 
peristaltic action and intestinal secretion. Some purgatives act 
chiefly by the one, and some chiefly by the other. 

In the case of some of the salines, the sc*cretion is greatly 
increased, while the peristaltic movement is so little affected 
that the secretion may lie so long in the intestine as to be re- 
absorlKjd, and the drug therefore fails to produce purgation at 
all. For this reason it is usual to combine such salines with 
simple purgatives, \^hich will accelerate the jHiristalsis. 

Laxatives have little action on the system beyond that which 
IS due to the removal of waste and irritating substances from 
the bowels ; but simple purg^atives, and still more drastic pur- 
gatives, in addition to the direct Jiction upon the bowels, exert 
an indirect effect u^wn the blood, removing from it a not incon- 
siderable portion of its fluid, and therefore causing a form of 
partial depletion. 

The action of cholagogues will be more particularly considered 
in another paragraph (p. 404). 

The action of purgatives generally, and especially of saline 
cathartics, has becm a subject of very great dispute, and it is a 
matter of extreme difficulty to determine exactly. The question 
seems to be, however, settled by the masterly researches of Dr. 
kfattbew Hay, and I cannot, 1 think, do better than give his con- 
clusions in his own words. 

1. A saline purgative always excites more or less secretion 
from the alimentary canal, depending on the amount of the salt 
and the strength of its solution, and varying with the nature of 
the salt. 

2. The excito-socretory action of the salt is probably due to 
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the bitterness as well as to the irritant and specific properties of 
the salt, and not to osmosis. 

3. The low diffusibility of the salt impedes the absorption of 
the secreted fioid. 

4. Between stimulated secretion on the one hand, and im- 
peded absorption on the other, there is an accumulation of fluid 
in the canal. 

5. The accumulated fluid, partly from ordinary dynamical 
laws, partly from a gentle stimulation of the peristaltic move- 
ments excited by distension, reaches the rectum and produces 
purgation. 

6. Purgation will not ensue if water be withheld from the 
diet for one or two days previous to the administration of the 
salt in a concentrated form. 

7. The absence of purgation is not due to the want of water 
in the alimentary canal, but to its deficiency in the blood. 

8. Under ordinary conditions, with an xmrestricted supply of 
water, the maximal amount of fluid acciunulated within the canal 
corresponds very nearly to the quantity of water required to form a 
5 or 6 per cent, solution of the amount of salt administered. 

9. If, therefore, a solution of this strength be given, it doea 
not increase in bulk. 

10. If a solution of greater strength be administered, it 
rapidly increases in volume until the maximum is attained. 
This it accompUshes in the case of a 20 per cent, solution in 
from one hour to one hour and a half. 

11. After the maximum has been reached, the fluid begins 
graduaUy and slowly to diminish in quantity. 

12. Cateris paribus^ the weaker, or in other words, the more 
voluminous the solution of the salt administered is, the more 
quickly is the maximum within the canal reached ; and accord- 
ingly purgation follows with greater rapidity. 

18. Unless the solution of the salt is more concentrated than 
10 per cent, it excites little or no secretion in the stomach. 

14. The salt is absorbed with extreme slowness by the 
stomach of the cat. 

16. The salt excites an active secretion in the intestines, and 
probably for the most part in the small intestine, all portions of 
this viscus being capable of yielding the secretion in alinost equal 
quantities. 

16. The bile and pancreatic juice participate but very little 
in the secretion. 

17. The secretion is probably a true rucctis enUrieuM^ re* 
sembling the secretion obt^ed by Moreau after division of the 
xnesent^ic nerves. 

18. The secretion is promoted by local irritation of the in* 
testine, as by ligatures, tmt only in the immedkte vicinity of tfaa 
irritation. 



CHAP, xin.] ACTION OP DRUGS ON DIGESTIVE SYSTEM. 89a 


19. Absorption by the intestine generally is reflexly stimu- 
lated by such irritation (the effect of numerous ligatures applied 
at points remote from the seat of the injected salt being to dimin- 
ish the amount of purgative fluid by accelerated absorption). 

20. If the salt solution be injected directly into the small 
intestine, the stronger within certain limits the solution is, the 
greater be the accumulation of fluid within the intestine. 

21. This difference is not observed when the salt is adminis- 
tered per 09, as the strong solution becomes diluted in the stomach 
and duodenum before passing into the intestine generally. 

22. The difference is due to the local action of the salt on the 
mucous membrane, and probably more to an impeded absorption 
than to a stimulated secretion. 

28. When the salt is administered in the usual manner, it 
appears, in the case of the sulphate of magnesium and sulphate 
of sodium, to become split up in the small intestine, the acid 
being more rapidly absorbed than the base. 

24. A portion of the absorbed acid shortly afterwards returns 
to the intestines, 

25. After the maximum of excretion of the acid has been 
reached, the salt begins very slowly and gradually to disappear 
by absorption, which is checked only by the occurrence of 
purgation. 

26. During the alternations of absorption and secretion of 
the acid, it is the salt left within the intestine which excites 
secretion, the absorbed and excreted acid exerting no such action 
whilst in the blood, or during the process of its excretion, as 
Headland believed. 

27. The salt does not purge when injected into the blood, 
and excites no intestinal secretion. 

28. Nor does it purge when injected subcutaneously, unless 
in wtue of its causing local irritation of the abdominal subcuta- 
neous tiBsvie, which acts reflexly on the intestines, dilating their 
blood-vessels, and perhaps stimulating their muscular movements. 

29. The sulphate of sodium exhibits no poisonous action 
when injected into the circulation. 

80. The sulphate of magnesium is, on the other hand, power- 
fully toxic when so injected, paralysing first the respiration and 
afterwards the heart, and abolishing sensation or paralysing the 
sensory-motor reflex centres. 

81. Both salts, when administered in the usual manner, 
produce a gradual but well-marked increase in the tension of 
the pulse. 

82. According as the salt-solution within the intestine in- 
creases in amount there occurs a corresponding diminution of 
the fluids of the blood. 

88. The blood recoups itself in a short time bv abeorbing 
from the tissues a nearly equal quantity of their flui^. 
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84. The Balt, after some hours^ causes diuresis, and with it 
a second concenixation of the blood, which continues so long as 
the diuresis is active. 

85. As the intestinal secretion excited by the salt contains a 
very small proportion of organic matter as compared with the 
inorganic matter, the purgative removes more of the latter than 
the former from the blood. In certain cases a large quantity of 
the salts of the blood is thus evacuated. 

86. The amount of the normal constituents of the urine is 
not affected by the salt. 

87. After the administration of sulphate of magnesium much 
more of the acid than of the base is excreted in the urine. 

38. The salt has no specific action in lowering the internal 
temperature of the body, or has it only to a very small extent. 

89. It reduces, however, the absolute amount of heat in the 
body. 

Uses. — Purgatives are used, firstly, to remove from the 
intestinal tube fa&cal matters. They thus not only prevent the 
accumulation of such matters, but remove the irritation which 
their presence produces, and which may evidence itself in dis- 
turbances of other organs, producing, for example, headache and 
malaise. These disagreeable sjTuptoms produced by constipation 
are perhaps partly due to the irritation of the intestinal nerves 
producing reflex disturbance of the circulation, but it is probable 
also that they may be due in part to the toxic action of poisonous 
gases, liquids, or solids, generated in the intestine by imperfect 
digestion or decomposition of the food. For such purjKjses as 
this we may employ, as we find them necessary, laxatives or 
simple purgatives. 

The second use of purgatives is to remove liquid from the 
body in cases of dropsy, due either to heart or kidney disease. 
For such purposes we use saline hydragogue cathartics. 

From his researches on the action of saline cathartics Dr. 
Hay had found that if a salt be given in a concentrated solution 
when the alimentary canal contains little or no fluid, it produces 
an almost immediate and very decided concentration of the blood 
by the removal of a large quantity of its water in the form of in- 
testinal secretion. But if the salt be given in sufficient water, 
or if the alimentary canal contain sufficient fluid at the time of 
administration, no such concentration occurs. Tlie concentra- 
tion reaches its maximum in half an hour, but does not last 
more than half an hour or an hour, when it begins to decline, 
and continues to do so until it reaches the normd at the end of 
about four hours. This return of the blood to its normal con- 
centration is not due to re-absoiption from the int^iine, but to 
the absorption of l^ph and fluids from the tissues. Some 
boms after the administration, either of a concentrated or dilute 
saline solution, the blood undergoes another eoncentrationi less 
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than the first but continuing longer. Saline cathartics, as often 
used in dilute saline solution, owe their use in dropsy, to a great 
extent, to their diuretic action. When given in concentrated 
solution under proper conditions, the benefit they produce by 
purgation is exceedingly great. These conditions are that the 
alimentary canal should be freed from food and especially from 
liquids by previous abstinence for some hours, and that the salt 
should be given along with the smallest possible quantity of 
water. Sulphate of magnesium being soluble in less than its 
own weight of water is most suitable. Alkaline tartrates, and 
Kochelle salt may also be useful; sulphate of sodium is more 
insoluble, and therefore less suitable ; phosphate of sodium and 
sulphate of potassium are too insoluble to be of any service.' 

The third use is to lower the temperature in fever, and for 
this we chiefly use salines. The modus operandi here is not yet 
well understood, as they have no such action in health (p. 394). 

The fourth use is to lower the blood-pressure, and thus to 
prevent the rupture of a blood-vessel, and consequent apoplexy, 
or to prevent further extravasation in a case where the vessel 
has already burst. 

The regular use of aperients is especially necessary in gouty 
persons with contracted kidney and high blood-pressure. How 
far their utility is to be ascribed to their direct effect in lowering 
the blood-pressure, and how far to the removal of waste products 
which mignt raise the pressure it is imj^ssible at present to say. 
The utility of purgatives after apoplexy has occurred may be 
doubtful, and though usually administered, they probably do no 
good. But, even if they do no good, they do no harm. A drop of 
croton-oil or a few grains of caJomel on the tongue is the usual 
form of administration. 

A fifth use is to prevent straining at stool where violent 
efforts are dangerous, as in aneurism, hernia, &c. 

Action of Irritant Poisons. 

A great number of drugs which are employed in medicine, 
and are most useful when given in small doses, act as irritant 
IKjisons in large ones. Their action is then not restricted to the 
stomach, nor even to the whole of the intestinal canal, but they 
exercise, in addition, a marked effect ui)on other functions of the 
body, such as respiration and circulation. 

In considering the physiological action of many dru^ it is 
necessary to describe the effect they will produce when given in 
large quantities, as, for example, in an overdose, as w^ as in 
moderate or small ones. 

It will save both time and space to consider here the action 
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of irritant poisons generally, and to refer to this description 
when discussing the effect of individual drugs. 

The symptoms of irritant poisoning are to a great extent the 
same, whatever be the irritants swallowed ; it is therefore con- 
venient to give an account of these symptoms, and then to men- 
tion the special peculiarities which occur in the case of different 
poisons. 

A poison is most usually swallowed, and it then comes suc- 
cessively in contact with the lips, mouth and tongue, gullet and 
stomach. It may sometimes reach no farther, being either 
evacuated by vomiting or absorbed. It frequently, however, also 
passes into the intestine. On all those parts which it reaches 
it exerts a local action ; besides this, however, it exerts a reflex 
action on the respiration and circulation. Corrosive poisons 
produce a feeling of burning in the lips, mouth, gullet, and 
stomach ; the pain in the stomach, extending more or less over 
the abdomen, is accompanied by tenderness, and is increased by 
pressure. It is thus distinguished from the pain of colic, which 
is usually relieved by pressure. 

The irritation of the stomach gives rise to vomiting ; the 
vomited matters usually consisting, first of the contents of the 
stomach, next of bile or mucus, and lastly of mucus stained 
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with blood. These matters may sometimes be more or less acted 
upon by the poison, where this is a strong acid or ftllta-H- The 
intense irritation in the stomach produces effects on the respira- 
tion and circulation rery much like those caused by a severe 
blow in the epigastrium. The heart’s action is greatiy weakened 
at first, and it may be rendered slow from reflex irritation of the 
vagus, but in the later sta^ it is generally rapid, ve^ small, 
wwtk, or almost imperceptible ; sometimes it may be intermit- 
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tent (see Fig. 141). On account of the weakness of the circula- 
tion the face and the general surface of the body are pale, the 
cheeks sunken, and the extremities cold. The frequency of the 
respiration may vary, may be either slower or quicker than 
normal, but it is almost always laboured and shallow, as the 
intense irritation in the stomach renders the descent of the 
diaphragm in deep inspiration painful, and the sujfiferer there- 
fore tries to avoid it. 

Although the pulse at the beginning of the poisoning may be 
slow, when advanced it is usually, as already mentioned, very 
rapid. Exceptions to this rule may occur, chiefly in the case of 
poisons which, after their absorption, have an action on the 
heart itself; these are potassium nitrate and salts of barium. 
In consequence of the weakness of the circulation the face is 
usually very pale, but an exception to this may occur in poison- 
ing by corrosive sublimate, where the face may be flushed. In 
arsenical poisoning the face is not only pale, but assumes a 
bluish hue, and the pinching may be extreme, so that the 
condition resembles that of a person suffering from Asiatic 
cholera. 

Where the poisoM is exceedingly corrosive, as in the case of 
acids and caustic alkalies, its local action on the stomach in causing 
swelling of the mucous membrane may tend partially to occlude 
the pylorus, and the greater part of the i)oison may either 
remain in the stomach itself or be ejected by vomiting without 
passing into the intestine. In such cases vomiting will occur 
alone without being accompanied by purging, and the pain in 
the abdomen may ^ less diffused. Most irritant poisons, how- 
ever, pass from the stomach into the intestines, and thus violent 
purging is induced in addition to the vomiting. The inflamma- 
tion of the intestines also causes the pain to be diffused over the 
whole aMomen. 

Peculiarities in the Action of different Irritant Poisons. 

— Acids throw down albumen as a white precipitate, and in con- 
sequence, when brought in contact with the lips or tongue in a 
concentrated condition, they cause white stains. The white stain 
is most marked in the case of carbolic acid ; it occurs also from 
hydrochloric acid; it may occur from sulphuric, but as the 
further action of the sulphuric is to char albumen or other 
organic substances, the stain may acquire a brown or black 
colour. Nitric acid produces a yellow stain, rendered brighter 
by the application of ammonia. Perchloride of iron produces a 
yellowish-brown stain ; the caustic alkalies remove the epidermis 
and give a soapy feeling to the surface, but do not leave any stain. 
After a short time the mucous membrane becomes injectl^ and 
swollen from the irritation.. 

In the mouth the taste peculiar to the poison often leads to 
its detection, so that very little of it may swallowed in cases 



898 


PHABMACOLOGY AND THERAPEUTICS, [sbot. i. 


where a person was about to take it unwittingly. Airsenio, 
although a powerful irritant in the stomach, is almost tasteless. 

As the poison passes down the gullet, it may have an import- 
ant influence on the respiratory tract; this is especially the 
case where it gives off fumes like nitric acid, hydrochloric acid, 
and ammonia ; the fumes, passing into the larynx and trachea, 
excite irritation, spasm, and inflammation, and may cause death 
by suffocation. Death by suffocation may, however, sometimes 
occur from the action of poisons which do not fume, e.g. sulphuric 
acid ; the local irritation producing such great cedema and reflex 
spasm about the epiglottis as to cause obstruction to the respira- 
tory passages. Sometimes, also, such poisons as sulphuric acid 
may pass directly into the trachea instead of the oesophagus, and 
thus cause very rapid death from suffocation. 

Purging is usually absent and the bowels constipated in 
poisoning by strong alkalies or acids, and by salts of lead ; the 
former probably act by corroding the stomach, and partially 
occluding the pylorus ; the latter by lessening the peristaltic 
movements of the intestine. In the case of lead salts the 
abdominal pain differs from that of ordinary irritant poisons, 
being of a colicky nature, and to a certain extent relieved by 
pressure. 

Secondary Effects of Irritant Poisoning. — After the 
immediate condition of collapse caused by the powerful action of 
the irritant has passed off, the local inflammation which it has 
produced may give rise to a general febrile condition, with hot 
skin, flushed face, and quick bounding pulse. This condition 
may be accompanied by other symptoms due to the physiological 
action of the poison after its absorption ; thus in the case of cor- 
rosive sublimate, there may be the metallic taste, sore gums, and 
profuse salivation characteristic of mercurial poisoning. 

One of the most important instances of the secondary effects 
of irritant poisons is phosphorus ; after the primary symptoms 
of gastric irritation have jmssed off the patient may appear per- 
fectly well, and then vomiting and purging may set in a second 
time. These are due, not to the local action of" the phosphorus 
which has been swallowed on the stomach and intestines, but to 
the changes in the liver, blood, and other organs, which the phos- 
phorus has produced after its Absorption. A similar condition 
has been ob^rved in ^isoning by arsenic, but usually the symp- 
toms of arsenical poisoning are continuous, and do not exhibit 
a distinct intermission of tUs kind. 

Death may occur from the secondary action of some poisons 
a good while after the primary symptoms have disappeared ; 
thus strong acids and alkalies may {iroduce death, weeks or 
even months after they have been swallowed, from the effects of 
their local action on the cesopbagas or the stomach. During 
the passage down the oBSopbagus they may destroy the mucous 
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membrane to such an extent that when it heals and the cicatrix 
begins to contract, the lumen of the tube may be completely 
obstructed, so that no food can reach the stomach, and the 
patient dies of starvation ; or the mucous membrane of the 
stomach may be destroyed to such an extent that what remains 
is insufficient to digest the food, and the patient dies from non- 
assimilation. 


ACnOH OF DBUGS OH THE LIVEB. 

The liver is by far the largest organ in the body, and it is 
placed in a very iHJCuliar situation. It acts as a porter or door- 
keept'r to the circulation, all the substances which are absorbed 
from the intestinal canal having to pass through the portal vein 
and the capillaries of the liver before they can enter the general 
circulation. 

Since the discovery by Ludwig and Schmidt-Mulheim that 
I>eptoneB are jx)isonou 8 when injected directly into the circulation, 
the liver has acquired a new importance. Schiff and Lautenbach 
indeed had previously mode some experiments which they thought 
showed that a subtle poison existed in the blood even of healthy 
animals, but was destroyed by the liver. They based this idea on 
the obs<*rvation that ligature of the iK)rtal vein causes death in 
animals with very much the same symptoms as when they are 
bled to death. Ludwig had formerly explained this phenomenon 
by 8 upiK)Bing that the ligature caused the blootl to accumulate 
in the large and dilatable i)ortal radicles and prevented it from 
getting into the general circulation again. The animal was thus, 
as Ludwig expressed it, bled to death into its own veins. Schiff 
and Lautenbach, however, thought the symptoms were due 
rather to j)oison than to tliis mechanical alteration in the circu- 
lation, because they found that when the blood of an animal 
whose portal vein had been ligatured was injected into a frog, 
it produced death within three hours, whereas blood from a 
similar animal whose portal vein had not been ligatured produced 
no effect. 

The liver therefore seems to have a most important function 
in destroying the poisonous properties of peptones, and per- 
haps other substances produced during digestion, and i)08sibly 
also of i)oiHonous products of tissue-waste. The peptones are 
converted by it into sugar and glycogenic substance.* 

Drugs which act on the liver are usually divided into hepatic 
stimulauis and cholagogues, and into hepatic depressants. 

It has been for a very long time a matter of clinical experience 
that the administration of mercurial purgatives was fr^uenUy 
followed by the discharge of greenish bilious-looking evaouationa 
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and a great improvement in the general condition of the patient. 
These two results were classed together as cause and effect, and 
the improvement was considered to be due to the removal of bile. 
It was then supposed that the bile was formed in the blood and 
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simply excreted by the liver, and, therefore, the bilions-Iooking 
stools were ascribed to stimulation of the secreting function of the 
liver by the mercurials. Hepatic stimulants and cholagogues were 
therefore considered to be identical. "We now know that the bile 
is formed in the liver and not simply excreted by it from the 
blood, and that bile formed in the liver may again be absorbed 
into the blood. Increased functional activity of the liver might 
thus lead to the presence of a greater instead of a less quantity 
of bile in the blood. Becent experiments have also shown that 
one of the most marked cbolagognes which we know, viz. calomel, 
appears rather to diminish than to increase the actual secretion 
of bile, so that we are now obliged to distinguish between hepatic 
stimnlants and cholagogues. Hepatic ^muiants are drugs 
which increase the functional activity of the liver, and the amount 
of bUe which it forms. Cholagogues are substances which 
remove bile from the body, possibly by acting rather on the in- 
testines ; they do not necessarily increase the secretion of bile, 
they may only prevent its re-absorption and thus diminish the 
quantity in the circulation. Hepatic depressants are drugs 
which lessen the quantity of bile secreted by the liver. 

In relation to tissne-waste it is not to be forgotten that the 
products of the fonctional activity of one organ are not only 
poisonous to itself, bat may be poisonons to other organs. Thus 
the waste podncts of mnscol^ activity gradually poison the 
mnscle and prevent its contraction, although as soon as they 
are washed ont with salt solution the muscle recovers its 
power. 

^ Lactic acid also, which is a product of muscular waste, is 
poisonous not only to muscle but to some extent to nerves, and 
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lessens the functional activity of the brain and produces sleep. 
At the same time it is possible that these waste products, poisonous 
in themselves, may through slight changes be rendered available 
for nutrition, just as peptones which are themselves poisonous 
are most important foods. 

Besides acting on peptones, the liver seems to have the power 
of destroying the poisonous properties of some vegetable 
alkaloids. For example, ^'^^th of a drop of nicotine given to a 
frog does not produce death, but -/,,th is sufficient, wffien the 
liver has been previously removed. Coniine, cobra poison and 
liyoscyamine, all exert much less poisonous action after they 
pass through the liver, before they reach the general circulation, 
than they do when injected directly into the blood. Curare, 
prussic acid, and atropine, on the other hand, do not have their 
action modifit d.* 

The result of these experiments may he partly explained on 
the supposition that a good d(*al of the poison has been ex- 
creted along with the bile, and has thus been prevented from 
reaching the gem^ral circulation. But it is probable that in 
addition to the function of excreting poisons, the liver has also 
got the power of destroying poisons, and, it may be, the jiower 
<»f removing poisons from the circulation by merely storing them 
for a time. 

In relation to this subject it is interesting to bear in mind 
that alkaloids to which the name of ptomaines has been given 
<p. 119), are formed in dead bodies during the process of decom- 
position, and that when a solution of j)eptone is treated with 
potash and ether it yiebls a IkmIv which ajJinars to be a volatile 
alkaloid. If putrid jK ptone is treated in liie same way, a solid 
noii-volatile alkaloid is obtained.'^ 

rtoiiuunes are not only formed in dead liodies, they are also 
formed in the intestine by the decomposition of parts of its con- 
tfUits. They have beim found in large (piantities by Bouchard 
both in the stcKils of persons suffering from diarrluea or typhoid 
b ver. and in normal fieces. They appear to he absorbed from 
the intestine into the hlcKid and excreted by the urine. They 
liavt* been found by Bouchard in the urine both in health and 
disease, and Bocci has shown that the Imman urine has a para- 
lysing action on frogs like that of curare, or of the ptomaines 
uhich Mosso and Guareschi have obtained from putrefied fibrin 
or brain. 

Borne time ago I jiointed out * the resemblance between the 
languor and weakness which occur in many cases of indigestion 
and the symptoms of poisoning by curare, and drew attention to 

' l4iiiUmb<ich. Phikuklphia Mtidkal Tinm, itO, 1S77, 

* Tsnret, wsii. U63. 

* Liiti4«r Bninion, * IndigAKtion mi s of Kervoiu DepreMioa,' PmefUianirp 

voL XXV. Ooleber and Kovember ISSO. 



402 


PHABMACOLOGY AND THERAPEUTICS, [sect. i. 


the probability that the languor was due to the effect of poisonoua 
Bubstances absorbed from the intestine. These I considered to 
be probably peptones, but it is possible that they may be pto- 
maines. But whether the poisonous substances be peptones or 
ptomaines, the function of the liver is equally important in pre- 
venting them from reaching the general circulation. 

Beaiing in mind, then, the office of the liver as a porter to 
prevent the passage of injurious substances from the intestinal 
canal into the blood, and the great effect that any alteration in 
the circulation through it may produce upon the circulation, and 
consequently on the functions of all the intestinal organs, we shall 
much more readily understand the importance of this gland, the 
largest in the body, than if we look upon it simply as an instru- 
ment for secreting the bile which plays a useful, but still sub- 
ordinate part in the process of digestion. 

We are still but imperfectly acquainted with its functions, but 
we may say that they are at least five : — 

Ist, to form and store up gl 3 rcog:en, a material which will 
afterwards be used in evolving heat and muscular energj^ ; it will 
thus, as it were, perform the office of a kind of coal-bunker to 
the body ; 

2ndly, to secrete bile for use in digestion ; 

Srdly, to excrete bile ; 

4thly, to destroy peptones which are i)oisonous when tlicy 
are directly introduced into the geneml circulation, oiid to con- 
vert them into glycogen, Ac. ; 

5thly, to destroy or store up and excrete other organic 
poisons which may have been formed in the alimentary canal 
during the process of digestion, or may have been introiluced 
into it from without. 

The gl 3 rcogenic function of the liver is influenced by a 
number of drugs, especially phosphorus, and substances l>elong- 
ing to the same chemical group. Phosphorus, arsenic, and 
antimony, all destroy the glycogenic function, and at the same 
time tend to cause fatty degeneration of the organ. It is pos- 
sible that these effects of the poisons are closely connected, but 
the exact connection Ixftween them has not yet been ascer- 
tained. 

In consequence of the disappearance of glycogen from the 
liver which is caused by these drugs, puncture of the fourth 
ventricle will no longer cause glycosuria in animals which have 
been poisoned by them. Attempts have been made to utilise 
this fact in the treatment of diabetes, but as yet the results have 
not licen very satisfactory. 

Hepatic Stimulants.— The action of drugs on the secretion 
of the liver has been very carefully studied by some observers, 
especially by Bdlmg» Rutherford, and Vignal. The mode of 
experimenting was to eurarise a dog, ligature the common bile* 
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duct and insert a cannula into it* The bile was thus entirely 
prevented from reaching the intestine, and the whole of it flow^ 
through the cannula into a vessel in which it was collected, so 
that the amount secreted in a given time was readily estimated. 
The drug was then administered, usually by injection into the 
duodenum, and the increase or diminution which this caused iu 
the bile was noticed. 

The ingestion of food greatly increases the secretion of bile, 
and in order to get rid of this disturbing factor, the experiments 
were all made on fasting animals. 

A great numl^er of drugs were experimented upon, some of 
which were found to stimulate the liver, and increase the quan- 
tity of bile without altering its quality, so that their action upon 
the liver would be nearly analogous to that of laxatives upon the 
intetine ; others increased the quantity of bile, and ren tiered it 
more watery ; others again had little effect u^wn the liver, but 
Btimnlated the intestinal secretion and movements. 

The following are hepatic stimulants : — 


Acid, dilate nitro- 
hydro-chloric.^ 

Bwhdlo salt.* 
Sodium sulphate.*-* 
Sodium phosphate.* 
Potassium sulphate.* 
Mercuric chloride.* 
S(Kliuni salicylate.* 
Sotliiim benzoate.* 


Ammonium benzo- 
ate.* 

Baptism.* 

Euonymin.* 

Hydrastin.* 

Juglandin.* 

Irkiin.* 

Loptandrin.* 

Phytolaccin.* 


Podophyllin.* 
Sanguinarin.* 
Colchicin.* 
Colocynth.' 
Jalap.* 
Bhubarb.* 
Ipecacuanha.* 
Idiysostigma ’ 
(extract). 


Those drugs which stimulate the intestine much, as a rule 
increase only slightly the secretion of bile by the liver, and 
podophyllin, which in certain doses acts as a powerful hepatic 
stimulant, ceases to have this effect when it produces marked 
purgation. These effects occur independently of the action of 
the drugs on the re-ahsorption and re-secretion of bile, inasmuch 
as in the experiments quoted the whole of the bile was collected 
directly from the liver and not allowed to pass at all into the in- 
ttmtine. A large number of substances belonging to the aromatic 
8t‘rics act powerfully on the liver. Borne of them, like salicylate 
of sodium, gi*eatly increase the watery constituents of the bile, sa 
that it is not only more abundant, but much more dilute than 
normal. Others of them, e.g. toluylendiamine, increase the solids 
to such an extent that the bile l)eeome8 so viscid that it cannot 
flow through the bile-ducts, and bcung ab.sorbed gives rise to jaun- 
dice. A niimlier of bitters belong to the aromatic series (p. 864). 


* The moiii powerful stimulsnts in the preceding list are indicated hr (*), the^ 
low poe'eiHoi b/ (*) and (*)« 
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It seems not improbable that by further observations many 
aromatic compounds may be arranged in a regular series, ac- 
cording to their action on the solid and liquid constituents of 
the bile. 

Cholagogrues. — In making experiments, similar to those of 
Rutherford and Vignal, Schiff observed that the secretion of 
bile was very much greater* for a short time immediately after 
the l)ile-duet was tied, than it was later on; and on further 
investigation he found that this was due to the fact that the liver 


Lirf-r with bi’e-diiot lead* > 
lug luto the duodenum., } 

iv-rtal Tcin with cntero- \ 
he|>ttticcirculation. ' 

lug a*worption and re- ‘ 

<L icretiou of bile } 

Mesenteric rein-' 



Fig. 143.— EsTEiu>-HErATi< Cm* tlatiox. 


Stomach. 


uitentinea. 


has a double function ; it not only forms new bile, but re- 
excretes the old bile which has )>een re-absorl>ed from tin* in- 
testine. A certain <|uantity of bile is lost in the fa‘e(\s, but a 
considerable portion of it seems to be utilised again and again ; 
l>eing formed by the liver, poured out into the intestine, re- 
absorbed and again excreted. This circulation of l)ile Ixitwcfcn 
the intestine and the liver has been called by Lussana the 
entero-hepatic circulation (Fig. 148). It has been shown that 
the bile which is absorbed from the duodenum does not merely 
act as a stimulus to the liver to cause a greater formation of new 
bile, but is actually re-excreted, by injecting ox-bile, which gives 
Pettenkofer’s reaction, into the duodenum of a guinea-pig, and 
linding that shortly afterwards the bile which issued from the 
gall-duct gave this reaction while the bile normally secreted by 
the guinea-pig does not. 

Not only is bile re-excreted in this manner by the liver, but 
other substances also, such as medicines and poisoM^ are like- 
wise excreted The al)sorption and re-excretion take place with 
great rapidity, for Laffter, in some expriments m^e under 
Heidenhain’s direction, found that rhubarb injected into the 
duodenum appeared in the bile in less than five minutes* Sub* 
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stances injected into the blood were also excreted by the bile 
with great rapidity, so that sulphindigotate of sodium, introduced 
directly into the circulation in some experiments, began to colour 
the bile blue one minute after its injection. Other substances 
are also absorbed from the intestine and excreted by the liver 
and passed round in the entero-hepatic circulation, just like the 
bile. Curare is one of these, and to this probably is due in a 
great measure the absence of fatal effect from its introduction 
into the stomach. Iron also circulates with the bile, and it is 
probable that the benelicial effect of large doses may be due in 
part to the action of the iron upon the liver. The objection has 
been raised to the employment of large doses that they are useless, 
inasmuch os the whole of the iron which is taken into the mouth 
is again expidled in the faeces, but there can be no doubt that 
clinically large doses of iron are sometimes beneficial. Copper 
and manganese also appear in the bil(% and it is probable that 
lead and all the heavy metals pass chiefly out of the body 
by this channel. For the action of the liver on alkaloids see 
p. 401. 

It has lieen suggested by Lussana that the malarial poison 
also circulates in the entiTo-hepatic circulation. 

From the fact that bile is re-absorbed from the intestine, it 
is obvious that an hepatic stimulant which simply increases 
the secretion of the bile by the liver, will not of itself act as 
a cholagogue and remove the bile from the body. In order to 
do this, this action must be combined with increased peristaltic 
action of the bowels, which will hurry the bile out and prevent 
its re-absorption. If, in addition to increased peristalsis, we 
have increased secretion from the intestinal mucous membrane, 
so as to wash out the intestine, we shall get the bile still more 
effectually removed from the body. The necessity for such a 
combination has indeed been long ago shown by clinical ex- 
perience, and the advantages of following a mercurial pill by a 
saline purgative m order to clear it away have long been recog- 
nised. Some hepatic stimulants incre^vse also the peristaltic 
movements and secretions from the Intestine — for example, tlioso 
substances which have been already enumerated as cholagogue 
purgatives. 

Aloes. Colocynth. Sulphate of potassium. 

Baptism. Jalap. Sulphate of sodium. 

Colchicum in large Podophvllin. Phosphate of sodium, 

doses. Ilhuborl). Mercury salts. 

In most cases, however, it is advisable to combine hepatic 
and intestinal stimulants in order to ensure a more complete 
cholagogue effect Thus calomel as employed in Rutherford's 
experiments baa no stimulant action on the liver, but stimulates 
the intestinal glands; corrosive sublimate, on •the contrary. 
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Btimulates the liver powerfully but has a very feeble stimulant 
adtion on the intestine; a combination of the two stimulates 
both the liver and the intestinal glands. When used in medicine, 
calomel is recognised to be a powerful cholagogue, one of the 
most powerful indeed that we possess, and it is by no means 
impossible that a small portion of it may be converted into 
corrosive sublimate in the intestine, so that we thus get from 
the calomel, when given alone, the combined effects of both 
the mercurial preparations just mentioned. It is more prob- 
able, however, that the cholagogue action of calomel is due to 
its having a peculiar stimulant action on the duodenum and 
ileum, so as to hurry the bile along the intestine and prevent 
its re-absorption. The reason for supposing that this is the case 
rather than that part of it is converted into corrosive sublimate 
and stimulates the liver, is that when given to dogs with a per- 
manent fistula it does not increase the flow of bile, which it would 
probably do if any conosive sublimate were formed. Another is 
that after the administration of calomel, leiicin and tjTosin, 
which are products of pancreatic digestion, are found in the 
stools, and it seems not improbable that their apix^arance under 
such circumstances is due to their having been hurried along the 
intestine from the duodenum to the anus, and evacuated without 
time being allowed for their absorption or decomjK)8ition in the 
intestine. 

Adjuncts to Cholagogues. — The pressure under which bile 
is secreted is very low, so that a very slight obstruction to its 
flow through the common bile-duct is sufficient to cause its 
accumulation in the gall-bladder and gall-ducts, and thus to lead 
to its re-absorption. This is readily observed in cases of catarrh, 
either of the duodenum or of the gall-ducts. In such cases the use 
of ipecacuanha is indicated. This drug has Ijcen found clinically 
to be of great service, and it probably acts by lessening the tenacity 
of the mucus in the gall-duct, and thus tends to remove the 
obstruction in front, while at the same time it increases the 
pressure behind, by stimulating the hepatic secretion. The 
movements of the diaphragm have a powerful action in aiding 
the expulsion of bile from the liver ; they do this to a certain 
extent in ordinary respiration, but their effect is much greater 
in forced inspiration. Exercise therefore tends to expel bile from 
the liver, and prevent its accumulation in the biliary capillaries, 
but a little bri^ exercise as in riding, rowing, climbing, tennis, 
Ac., will have in a few minutes a more beneficial action than a 
lazy constitutional walk of a couple of hours. 

The secretion of bile is not only increased, but the pressure 
under which it is secreted is raised by sipping fluids. This is, 
in all probability, due to nervous influence, for it has been shown 
by Kronecker that taking a liquid in numerous small sips will 
lor the time completely abolish the inhibitory action of tbe vagus 
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on the heart. It is probably in consequence of this fact, that 
Carlsbad water, when taken in numerous sips for an hour or 
more, as at Carlsbad itself, is so exceedingly efficacious in hepatic 
diseases, while sodium sulphate, which is the main constituent of 
the water, was found by Kutherford to have only a very slight 
action as a stimulant to the liver. 

Uses of Hepatic Stimulants and Cholagogues. — The 
pressure under which the bile is secreted is very small, but the 
blood-pressure also in the portal vein is very low. In consequence 
of this a very slight increase in the tension of the bile within the 
gall-ducts, or diminution of the pressure of blood in the vein, 
causes the bile to be absorbed. It is then carried by the circu- 
lation to various parts of the body and disturbs their functions. 
It lessens the power of tlie heart and aj)p€ars to diminish the 
activity of the brain, so that persons suffering from biliousness 
and presenting a slight icteric tinge of the conjunctiva, are apt to 
feel irritable, stupid, and out of sorts generally. Cholagogues 
are useful by removing bile from the body, and thus relieving 
the symptoms above mentioned. It is probable, however, that 
they also in some way improve the portal circulation, and thus 
lessen congestion of the stomach and intestines, as in Beaumont’s 
experiments on Alexis St. Martin (p. 869). 


Hepatic Depressants. 

Purgatives will act as hepatic depressants and lessen the 
secretion of the liver by removing from the intestine the bile 
which would otherwise he re-absorbed, and by hurrying out also 
the food which might yield materials for the secretion of new 
bile; but some substances, such as calomel, castor-oil, gamboge, 
and magnesium sulphate, were found by Kutherford to depress 
the secretion in cases where the bile-duct was ligatured and the 
animals fasting, so that in all probability the effect of the drugs 
in diminishing the secretion was due to their lowering the blood- 
pressure in the liver. 

Action of Drugs on the Pancreas. 

The pancreatic juice is important in the process of digestion, 
as it has the threefold power of converting starch into sugar, of 
digesting proteids with the formation of i)eptones, and of splitting 
up and emulsifying fats. 

The process of secretion in the pancreas is associated with in- 
creased blood-supply as in other glands. Its nerves arise from 
the hepatic, splenic, and superior mesentery plexuses, with 
branch(?8 from the vagi and splanchnics. Electrical stimulation 
of the gland itself will cause secretion, and so will stimulation of 
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the medulla oblongata. It is arrested by powerful irritation of 
sensory nerves, such as the central end of the vagus, the crural, 
or sciatic, and by the production of nausea or vomiting. 

The secretion is stimulated by the injection of ether into the 
stomach, and appears to be paralysed by atropine in the same 
way as the secretion of the salivary gland. 

When fibrin is digested with pancreatic juice the solution 
soon begins to swarm with bacteria, and products of decomposi- 
tion occur, among which is indol with a peculiarly disagreeable 
odour. 

When calomel is added to pancreatic juice, it does not impair 
its digestive action upon starch, proteids, or fats, but it arrests 
decomposition, and thus prevents the formation of indol and 
scatol, although leucin and t^Tosin, which are normal products 
of pancreatic digestion, aie still formed. Salicylic acid has a 
similar action.* 

After the administration of calomel the stools are often of a 
green colour, and this is due to unaltered bile. From the ex- 
periments on biliary fistula already mentioned it is probable that 
this bile in the motions is not due to increased secretion by the 
liver, but to the occurrence of diminished absorption, caused by 
its more rapid passage through the intestine, and {K)ssil>ly also to 
lessened transformation from the effect of the calomel in pre- 
venting its decomposition. 


Anthelmintics. 

These are remedies which kill or expel intestinal worms. 

They have been divided into vermicides, which kUl the 
worm, and vermifuges, which expel the worm without neces- 
sarily killing it, e.g. purgatives. 

The chief worms which infest the intestine are tape-worms, 
round-worms, and thread-worms. 

The chief Vermicides are : — 

For Thkead-Worxis. — Local injections of alum, iron, lime- 
water, quassia, eucalyptol, sodium chloride, and tannin or sub- 
stances containing it, as catechu, hamatoxylon, kino, rhatany. 

For Bound-Worms. — Santonin, santonica. 

For Tape-Worms. — Areca nut, filix mas, kamala, kousso, 
pomegranate, pelletierine, turpentine, chloroform. 

As Vermifuges. — Castor-oil, scammony, rhubarb. 

Adjuncts.— Ammonium chloride, common salt and iron, and 
bitter tonics, are useful internally in preventing excessive secre- 
tion of intekinal mucus, which affords a nidus for intestinal 
worms. 


‘ Zeitichr./. phytkiL ?L 3. 
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Uses. — They are used to destroy and remove worms present 
in the intestine. In order that the remedies should come into more 
intimate contact with the worms, and thus destroy them more 
easily, it is usual to clear out the intestine by a purgative some 
hours before the administration of the remedy, which is usually 
given on an empty stomach, or with a small quantity of milk. 
After some hours another purgative is given, in order to bring 
the worms away. As much mucus in the intestine forms a nidus 
for the worms, remedies which diminish it tend to prevent their 
occurrence. For this purpose preparations of iron and bitter 
tonics are useful. 
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OHAPTEK XIV. 

DRUGS ACTING ON TISSUE-CHANGE. 

Tonics. 

These are remedies which impart permanent strength to the 
body, or its parts. When an individual is loose and limp, and 
feels unfit for work, like a relaxed bowstring, tonics restore his 
energy and strength, and again fit him for work. As their action 
in this respect resembles ^e effect of tightening a bowstring, 
they have received the name of tonics, which is derived from 
rovos, tension. The feeling of debility may dejicnd on many 
different causes. It may be due to weakness of the muscles, or 
weakness of the nervous system. Again, the nerves and muscles 
may suffer because the circulation is languid and feeble, or 
because the blood which supplies them is deficient in oxygen, or 
in nutritive matter. These deficiencies again may depend on 
deficient nutrition, due to want of appetite, so that too little food 
is consumed, or to an improper or insufficient diet, or to imperfect 
digestion, so that the food is not assimilated. But weakness may 
be also induced by the accumulation of waste-products in the 
body, which interfere with the functional activity of the muscu- 
lar and nervous systems ; and these products may accumulate, 
because they are formed in excess in the tissues themselves by 
overwork, or m the mtestmal canal from imperfect digestion ; 
or because they may be allowed to pass too readily from the 
intestinal canal into blood by deficient action of the liver. 

Or their excretion may be defective from the kidneys being 
insufficiently active, or the bowels constipated. 

The mode of action of tonics is so manifold that they have 
been divided into blood tonics or hfematinics, vascular tonics, 
gastric tonics, intestinal tonics, and nervine tonics. 

^ Uses. — In order to ascertain what form of tonic is required, 
it is necessary to determine carefully what part of the organism 
is in fault. In very many cases the imperfect functional ac- 
tivity in the body generally, which exhibits itself in languor and 
wea^ess, is due to accumulation of waste-products, and not 
to deficient nutriment. In such cases the plan of loading the 
stomach with food, and giving iron, wine, and beef-tea, simply 
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increases the mischief. If it is found, on examination of the 
urine, that the kidneys are not excreting a sufficient quantity 
of solids, and especially of urea, it is necessary to diminish the 
quantity of food, and especially of animal food, as all, or nearly 
all, the nitrogen taken into the body must he excreted by the 
kidneys. 

In order that no unnecessary work be thrown on the kidneys, 
we must, as far as possible, prevent products of imperfect diges- 
tion from being absorbed from the intestinal canal, and therefore 
the state of the liver must be carefully attended to, and the 
bowels themselves carefully regulated. 

In cases whore the debUity does not depend upon excessive 
waste-products in the blood and tissues, but upon defective oxida- 
tion due to deficiency of hasmoglobin, the patient must be treated 
by haematinics such as iron, cod-liver oil, and phosphate of lime. 
When the digestion is imperfect, gastric or intestinal tonics 
must be used as the case requires. 

Where enfeeblement of the stomach appears to be present, as 
shown by loss of appetite, and such signs of imperfect digestion as 
flatulence or weight and pain after eatuig, gastric tonics are used. 
Should the muscular coat of the stomach be feeble or inactive, as 
shown by tendency to dilatation and splashing of the contents on 
movement, strychnine is especially indicated, and galvanism or 
Kystcmatic kneading may be also employed. Where the stomach 
is too debilitated to respond sufficiently to this form of treatment, 
as after long-continued gastric catarrh, or in old age, its work 
must be partly done for it, and then such digestives as hydro- 
chloric acid and pepsin are useful. When the muscular move- 
ments of the intt'stine arc sluggish, as indicated by constipa- 
tion and by a tendency to distension of the bowel with gas, nux 
vomica and belladonna may be given ; and when its mucous 
membrane appears to be relaxed and flabby, and secreting too 
profusely, the mineral acids, astringents, and metallic salts may 
bo of much service. When the pulse is soft and feeble, and there 
is a tendency to vascular dilatation, either general or local, as 
shown by local congestion and oedema of the dependent parts, 
or by drowsiness in the upright position and sleeplessness in the 
recumbent posture, vasculv tonics are serviceable. Nerve 
tonics are used where the nervous functions are imiierfectly per- 
formed, as shown by dulness, loss of memory, incapacity for 
work, languor, paralysis, or tendency to spasm, as in chorea. 
As the functions of the nervous system doi>end very greatly upon 
the quality of the blood with which it is supplied, and on the 
rapidity of the circulation, the other tonics frequently require to 
he given in addition to nervine tonics. 
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Hacmatinics. 

Blood-tonics, blood-restoratives, analeptic tonics. — 

These are generally remedies which improve the quality of tho 
blood ; but the name blood-tonics or Inematinics is generally 
applied specially to such remedies as increase the quantity of 
red blood-corpuscles and bacmog’lobin in the blood. The quality 
of the blood depends upon a number of conditions : upon tho 
amount and nature of the food ingested, on the digestion, oh the 
formation and excretion of the various products of tissue-ediange, 
and more especially on the formation and destruction of the red 
blood-corpuscles themselves. 

The red blood-corpuscles are probably formed in the spleen, 
the medulla of bones, the liver, and possibly other parts of tho 
body, from leucocytes which lose their nucleus, take up hama- 
globin, and alter their form to that of the red coiq^uscles. 

The red corpuscles are probably destroyed, at least to a 
great extent, in the liver, and probably also in the spleen. Tho 
colouring matter of bile contains a quantity of iron, and appinrs^ 
to be formed from hemoglobin. 

An abnormal condition of the liver, by leading to excessive 
destruction of blood-corpuscles, may therefore be an imi>ortant 
cause of anaemia. The corpuscles contain albuminous matters 
as well as haemoglobin, and deficiency of albumen in the blood will 
lead to anaemia. Thus, in cases of Bright’s disease, the loss of 
albumen through the kidneys tends to produce anaunia, and this 
must be combated by lessening the loss, if possible, as well as by 
supplying albumen. 

The blood-corpuscles also contain fat, and deficiency of fatty 
food will tend to produce anaemia. Cod-liver oil, on the other 
hand, which is an easily assimilated form of fat, is a powerful 
haematinic. In anaemia there is a deficiency of iron in the bltMxl, 
and chalybeate preparations are among the most i)Ovvc‘rful of all 
haematinics. 

One well-marked disease due to imperfect nutrition is scurvy^ 
In it there is not only a deficiency of red blood- corpuscles, but a 
tendency to extravasation. Its pathology is not definitely made 
out, and it has been supposed to be due to a deficiency of salts of 
ixjtassium in the blood, but it is much more likely that it is due 
to increase in the chlorides, and especially chloride of sodium ^ 
either absolutely or relatively to the carlionates. 

Excess of chloride of sodium causes the blood-corpuscles to- 
pass out of the vessels (p. 63), and potassium salts alone, or beef- 
tea, \\hich contains them, do not cure scurvy ; but it is removed 
by fresh vegetables or by lime-juice. 
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Alteratives. 


These are remedies which improve the nutrition of the body 
without exerting any very perceptible action on individu^ 
organs. The chief alteratives are : — 


Arsenic. 

Mercury. 

Iodine. Iodides. 
Cod-liver oil. 
Sarwiparilla. 
Sulphur. 

Gold. 


Colchicum. 

Guaiacum. 

Stillingia. 

Sanguinaria. 

Xanthoxylum. 

Mezereum. 


Action. — Healthy nutrition depends (1) upon a proper supply 
of oxygen and nutriment to each tissue and organ in the body, 
(2) on the i)roper amount and kind of tissue-change in the vari- 
ous ct‘lls ; (il) on the proper removal of waste. 

The proper supply of oxygen and of nutriment to the body 
geniTally will depiuid upon the stat(‘ of the respiratory and 
<ligestive organs; their proper siipidy to the tissues, as well as 
the removal of waste from them, will depend ui)on the circu- 
lation ; and the removal of waste from the body generally will 
depend upon the bowels, skin, and kidiuys. 

The drugs which act upon the diflVrent organs just men- 
iion(‘d are considered under other headings, hut the changes 
wliich take place in the tissues themselv(‘s appear to he effected 
by drugs which produce no marked corresponding changes in 
ahsimilation, circulation, or excretion. It is unct rtain how they 
act : it is possible that they may alter in some way the action of 
enzymes in the body, hut it is also possible that they act by re- 
placing the normal constituents of the tissues and foiining 
compounds which tend to break up in a different way from those 
wliicli are ordinarily present. 

Thus chloride of sodium and nitrogenous bodies such as albu- 
men are amongst the most iraiK)rtant constituents of the body ; 
and we find that among the chief alteratives are substances 
which will replace chlorine, sodium, or nitrogen in many com- 
]K)und8. Thus w*e have iodine and iodides, and nitric or nitro- 
liydrochloric acids, which will displace or replace chlorine. We 
have chlorine itself, and chlorides which may alter the proportion 
of cldorides to other salts in the blood and tissues, and thus 
modify the solubility of various constituents of the tissues. We 
have salts of potassium and calcium, which may replace those of 
sodium ; sulphur, and sulphides which may replace oxygen ; phos- 
phorus, hypophosphites, antimony and arsenic, which may replace 
nitrogen ; mercury and its salts, which may replace calcium. 

Besides these w^e have organic alteratives, regarding the 
•action of which we can at present form no hypothesis unkss 
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they influence the processes of digestion. Nitro-hydrochlorie 
acids, taraxacum, and small doses of mercurials, probably act 
either by modifying the digestion of food in the duodenum and 
jejunum, or by modifying the changes which it imdergoes in the 
liver after absorption. 

The action of drugs upon tissne-change has usually been investigated by 
ascertaining the amount of urea excret^ before, diuing, and after the ad- 
ministration of a drug. Most of the older experiments on this subject are of 
little or no value, as sufficient care was not taken to ensure that the amount 
of nitrogenous food consumed each day during the experiment was exactly 
the same. As all the nitrogen taken in the food reappears in the urine, any 
irregularity in the quantity introduced mto the body will cause a correspond- 
ing irregularity in the quantity excreted. After this fact was ascertaineil, 
the plan adopted by some exj>erimenters was to depri\e an animal of food for 
several days, until the excretion of urea due to the gradual destruction of its 
nitrogenous tissues became nearly constant. The plan now adtipted is to 
give to a dog or a man a quantity of food of a uniform quality and tin* 
amount of nitrogen in which is exactly known. The quantity gi\ en each day 
is exactly weighed. The same amount of nitrogen is tfiiis intnKluccd int<» 
the organism every day, and therefore any variations in the amount of nitrogen 
excret^ must l>e due to changes in the organism itself. 

Observations on the excretion of urea only give us a very partial and 
imperfect knowledge of the process of tissue-change, and they ought to be 
combined, as in the exj^eriments of Pettenkofer and Voit, with observations on 
the amount of oxygen absorbed and of carbonic acid ^ven oft. Such exj)eri- 
ments as these, although very valuable, are very laborious, and comparatively 
few have hitherto been made.* 

From experiments made with those necessary precautions 
just descriljed it has been found that free consumption of water 
increavses tissue-change very considerably, as is shown by the 
increased excretion of urea. 

Common salt, sulphate of sodium, pljosphate of scwlium, 
acetate of sodium, borax, nitrate of potassium, chloride of 
ammonium, carlx)nate of ammonium, and probably all stilts 
which pass out in the urine carrying water with them, somewhat 
increase tissue-change and the amount of urea excreted. Fats 
and fatty acids apparently ]es.sen the decomposition of albuminous 
tissues and the excretion of urea, but glycerine has no tiction of 
this sort. Alcohol in small or moderate doses lessens, in large 
doses increases, tissue-change. Benzoic acid, salicylic acid, and 
lienzarnide, all increase tissue-change. Contrary to wlmt i>erhap» 
might have been expected, tea, coffee, and c(K%m have no action 
whatever on the excretion of urea.^ The exi)eriment8 which seemed 
to show that they diminished it, apiiear to liave k en made without 
the necessary precautions. Morphine slightly diminishes the ex- 
cretion of urea, but its action is much more marked on the con- 
sumption of oxygen and excretion of carbonic acid. These are 

* A complete aoooQzit of the whole eubject is given by Voit in Hermann’s 
Bandb. d. phytiol^ Band VI. Theii i. This contains also complete references 
the literature. 

* Voit, cp. ciL 
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greatly increased in the stage of excitement, and greatly diminished 
in the stage of quiescence. It would appear that these changes 
are not due to the direct action of the morphine, but only to the 
alterations of muscular activity which follow its administration. 

Quinine lessens tissue-change, iron appears to increase it^ 
mercury also slightly increases it,* while iodine appears to have^ 
little influence upon the quantity of urea excreted. This fact is 
of itself, I think, sufficient to show that the mere estimation of the 
quantity of urea excreted before and after the administration of 
a drug is quite insufficient to give us any precise information 
regarding its action on tissue-metamorphosis. 

Antimony, arsenic, and phosphorus have a special action on 
tissue-change, and powerfully affect the glandular, nervous, respi- 
ratory, and cutaneous systems. In large quantities they affect 
the liver very markedly, producing fatty degeneration ; and this 
also occurs in other tissues. 

This fatty degeneration is due to a twofold action : — 1st, 
increased tissue-metamorphosis ; and 2nd, diminished oxidation. 
In the normal condition albuminous tissues split up as indicated 
below : — 

B I Kon-nitropenoua Carbonic acid, excreted 

•2 j substances. . e.g. Fat, Ac. | by lungs. 

si Nitrogenous e.g. Leucin, 1 || ( Urea, excreted by 
substances Tyrosin, Ac. / I- I kidneys. 

In poisoning by antimony, arsenic, and phosphorus, the nitro- 
genous products of tissue-waste api>ear in much larger quantity 
in the urine than normally, owing to the increased decomposition 
w hich is going on. They may appear in the urine in the form of 
an excessive quantity of urea, as in cases of phosphorus-poisoning 
in the dog, but in man they may appear in the form of leucin 
and tyrosin. Owing to the diminished oxidation the non-nitro- 
genous substances remain in the body as fat, instead of being 
oxidised and passing out of the body as carbonic acid. 

The exact nature of their effect on the nervous system has 
not been made out. Their action on the skin and epithelial cells 
of the lungs seems to be that of causing fatty degeneration. 

Fatty degeneration of the liver occurs also in poisoning by 
salts of silver. 

Mercury has a i>eculiar power of breaking up newly deposited 
fibrin and of causing disorganisation of syphilitic deposits. Iodine, 
iodides, and probably also chlorides, appear to act on the lymph- 
atic system and promote absorption : their action is specially 
well-marked in cases of glandular enlargement. 

Uses. — In general malnutrition without definite symptoms, 
mercurials, taraxacum, and nitro-hydrocbloric acid are us^ and 


Albatninous 

tissues 


‘ Boeok, quoted by Volt, op. ciA 




416 


PHAEMACOLOGY AND THERAPEUTICS, [sect, i* 


are especially indicated where the liver is suspected to be in fault, 
as where there are symptoms of biliousness, and also where oxalates 
and urates are found abundantly in the urine. 

In gout, salts of potassium and colcbicum are used. Phos- 
phorus and arsenic are employed in nervous debility : and they, 
as well as antimony, are serviceable in neuralgia, chorea, and 
other nervous diseases. 

In diseases of the skin, arsenic is chiefly employed. 

In diseases of the respiratory organs, antimony is very ser- 
viceable when the attack is acute ; and arsenic is most valuable 
in some chronic conditions, especially in chronic consolidation, 
where it probably acts by producing fatty degeneration and soften- 
ing of the eflftisioH, so that it is either absorbed or expectorated. 

Mercury is employed specially to break up deixjsits of lymph 
and to prevent adhesions, as in iritis and pericarditis ; and is also 
used and is most serviceable in the treatment of syphilis. It is 
most generally employed in the secondary stage of this disease : 
in the third stage it is either given along with, or entirely replaced 
by the use of, iodides. 


Antipjrretics, Febrifuges. 

These are remedies which reduce tlie temperature of the 
body in fever. They act much more powerfully when the tem- 
perature is abnormaJly high than when it is normal. 

The constant temj)erature of warm-blooded animals depends 
upon the maintenance of a proper balance between the amount 
of heat generated in the IkkIv, chiefly hy oxidation, and tlie 
amount given off to the surrounding medium — air or water. The 
heat is chiefly generated in the muscles and glands. It is chiofly 
given off by the skin, although some is also lost by the lungs, <*tc. 

A little heat, but not much, may lx? given off by radiation 
alone. The power of dry air to take up heat is verj' slight, and 
so the skin is not much cooled, and very little sensation of cold 
is felt at temperatures much Ixdow O'" if the air is Ixth still and 
dry. If the air be moist its capacity for heat is much greater, 
and the loss of heat from the skin being much more rapid, a jxT- 
K)n may actually feel the weather colder at 4'' F. than at — 40"* F., 
the air being still in both cases. If air, either dry or moist, is in 
motion, so that fresh portions of it come successively into contact 
with the skin, the loss of beat is much more rapid, and a little 
wind wiU render even dxy air unbearably cold at a temperature 
w hich would be quite supportable if the air were still. 

Loss of heat occurs more readily in small animals than in 
large. This is represented dii^;mmmatically in Fig. 144. 

It is to lx observed that during sleep the action of the vaso- 
motor centre is less, the vessels of the surface dilate, and loss of 
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heat, with danger of consequent chill, takes place more rapidly. 
For the effects of local chUl to the surface, the results of Eoss- 
bach*s experiments may be consulted (p. 251). 



Fi«. H4 ' TH iffnvm to blunv that las* of heat occurs mure rcnillly In small animal* than in larg***. 
Tho un-lmih d part In a an<l b represents the Bttrf'icetUron}?li which boat Is tost ; the black part 
lK‘al-pro<lucljig |airt of the bo«ly. These are shosvn sefrtiratelT in a' and i/, from 
wbh li it 1 h that in the small animal the heait-prcMlucing area Is about the same size as 

while in llie large animal It U double the size, of the hoat-\li‘.jK;rsing area. 


But heat may bo generated in muscles and glands apart from 
tlie circulation in them, and Sachs and Aronsohn have shown 
that a centre regulating the production of heat is situated in the 



Fio. 1 4ft.— Diagram to tllustmtc the actlou of alteration* In the olrculatiou of the surface of the 
bo<iy and the internal organs and muscle* u|K>n tempcrattm\ In this figure the superllolal 
▼asaels are reiirostmteil as cxintmoted, and there U therefor*' n(*t only km of heat, but the 
blood iK'lng driven to the Internal or^us and muscles, the clrcuLatiou in them is ioor o aeed and 
the pro^luetion of heat augmented. The part* where heat is pnxluoe*! are the dark, the dark- 
neas being in profioriion to the greater prmlnctlnn. Th*' {lart* w here heat U retalued without 
much bidug fomiwl, e.g. the bloo^ are uKHlorately shadenl. Those where heat Is lost are left 
white. In the iiit/estlne heat Is both formed and lost (p. 4i8K and so the intestinea are partly 
dark and {lartly light. 


neighbourhood of the corpora striata.* It is probable that the 
temperature may be affected by drugs acting on the nervous 


B B 


Woch^chr., December 1BS4. 
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Bystem apart from the circulation and also by drugs which affect 
the tissues themselves (p. 68 et 8eq.)J 

The circulation exercises a very important influence upon (1) 
the amount of heat lost from the surface and (2) the amount of 
heat produced in the internal organs and muscles. This is 
represented diagrammatically in Figs. 145 and 146. 


Cardiac muscle 

Vessels of surface 
Liver 

Muscles of abdominal wall 


Intestine 


Fig. 146. — Diagram to illustrate the action of alterations in the circulation of the surface of the 
body and the internal organs and muscles upon the temperature. In the diagram the cutaneous 
vessels are represented as dilated, and thus not only is more heat lost from the surface, but, 
blood being withdrawn from the internal organs and muscles, the circulation in them is lessened 
and less heat produced. 

The vessels of the skin form a cooling apparatus (p. 440), 
while heat is generated in the muscles, voluntary and involuntary, 
and in glands, e.g. the intestine and liver. The intestine is, 
however, only protected by the thin abdominal walls from the 
cooling action of the external air, and so it may act either in 
cooling or warming the body, according to circumstances. 

When the vessels of the surface are dilated, the blood not 
only courses freely through them and becomes cooled, but, being 
withdrawn from the muscles and glands, there is less heat pro- 
duced. The reverse is the case when the cutaneous vessels are 
contracted. The condition of the vessels depends on the action 
of the vaso-motor centre, and drugs acting upon it may greatly 
modify the temperature. 

Antipyretics may be divided into two great classes : those 
which lessen the production of heat, and those which increase 
the loss of heat ; and these again may be subdivided as shown 
in the following table : — 



* Umbach, Archiv /. exp. Path, u. Pharm, 1886, xxi. 
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pActing on tissue-change . 


Lessen production ofj 
heat 


Quinine. 

Cinchonine. 

Quinidine. 

Cinchonidine. 

Berberin. 

Benzoic acid. 

Carbolic acid. 

Picric acid. 

Salicylic acid. 
Salicylate of sodium. 

„ quinine, 

„ methyl, 

(oil of winter-green). 
Salicin. 

Kairin. 

Camphor. 

Euoalyptol. 

Thymol. 

Other essential oils. 
LAJcohol. 


Generally 


Acting on the clrcula-^ 
tion 


LLocally 


f Antimony salts. 
Aconite. 
Digitalis. 
Veratrine. 
Colchioum. 
Thallin. 

Wet cupping. 
Leeches. 

• Dry cupping. 
Blisters. 

, Poultices. 


Anti- 

jiyretlos 


By dilating the cutaneous Tessels, 
and increasing radiation 


AlcohoL 
■ Nitrous einex. 
.Antipyrin,* thallin. 


Byl?otea;li.gth.lo»)_ . (AntlmonW prepar.- 

Increase loss of heat . . ^ 


>ld bath. 

Cold affusion. 

, Cold sponging. 

By abstracting heat from the body J Wet pack. 

Ice to the surface. 

Ice-bags to the neck. 

Cold drinks. 

.Cold enemata. 

) Mode of action uncer- (Purgatiyes. 
tain 1 Venesection. 

The mode of action of those which affect the blood and 
tissues themselves has already been considered tolerably fully 
under the head of ‘Oxidation of Protoplasm’ (p. 67). They 
appear simply to diminish the temperature by lessening oxi- 
dation. The mode of action of antipyretics which produce 
their effect through the circulation, has not been investigated 
in detail with satisfactory exactitude, but it is supposed that by 
lessening the rapidity of the circulation through those parts of 
the body in which the increased tissue-change is taking place, 
the temperature is reduced. 

Blisters will have this effect locally by causing contraction of 
the vessels in the inflamed part, as already described under the 
head of Counter-Irritants (p. 343). 

Antipyretics, which increase the loss of heat, may do so (1) 
by causing greater dilatation of the vessels of the skin, and thus 


* Bettelheim, ‘ Ueber das Antipyrin,* TTicn, Tned, Jahrbilchcr, 1886. 

B B 2 
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aUowing a quicker radiation of heat from the body ; (2) by aug- 
menting the secretion of sweat : and thus carrying off heat by 
means of evaporation (see Diaphoretics, p. 440) ; or (3) they may 
actually remove warmth from the body, as cold baths, cold 
affusion, cold sponging, wet packing, cold enemata, or ice to the 
surface. 

Uses.— Antipyretics are used to lower the temperature when 
it has risen above the normal, whatever be the cause. A high 
temperature may be produced simply by prolonged exposure to 
heat. This exposure and the rise in temperature it occasions, 
seems to induce increased tissue-change, and this increase of the 
tissue-change will keep up a febrile temperature, even after the 
external temperature has fallen. Such thermal fever is found in 
warm climates, and in it quinine injected subcutaneously seems 
to be very efficient. 

A high temperature may also occur from specific fevers, as 
typhus, typhoid, scarlet fever, measles, and acute rheumatism. 
The most rapid and powerful antipyretic in such cases is the 
application of cold by bathing, or sponging ; and probably next 
in effciency come large doses of quinine or salicylate of sodium. 
In typhoid fever, salicylate of sodium does not seem to act so 
rapidly as it does in acute rheumatism. 

Venesection, though formerly the antipyretic which was 
chiefly relied upon, has now fallen to a great extent out of use— 
probably from its having been very much abused. 

In persons suffering from acute inflammation of the lungs or 
bronchi, where the amount of lung-tissue which remains sound 
is insuffcient to aerate the whole mass of blood, and the patient 
is becoming livid, small bleedings are serviceable ; they not only 
relieve the breathing, but lessen delirium which may be present. 

Venesection lowers the temperature for a short time, but it 
soon rises again in many cases, so that bleeding alone is by no 
means a powerful antipyretic, ‘ unless the, quantity of blood ab- 
stracted be BO great as probably to injure the patient seriously ; 
yet in combination with other antipyretics it may sometimes be 
of very great service. 

Local bleeding by leeches or by wet cupping sometimes 
gives very great relief, lessening both local inflammation and the 
general symptomatic fever consequent upon it, in pneumonia, 
pleurisy, pericarditis, peritonitis, &c. In such cases blisters 
may be used to diminish the local inflammation, and thus aid 
the action of other antipyretics. 

Vascular antipyretics, such as aconite and digitalis, also 
seem to be of more service in symptomatic fever than they are 
in specific fevers. 


* Wunderlich’s Medical Thermcmietryf pp. 118, 134, 378, New Sydenham 
Society’s edition. 




421 


^HAP. XIV.] DRUGS ACTING ON TISSUE-CHANGE. 

Purgatives take an intermediate place between antipyretics 
which lessen the production of heat by acting on the tissues, and 
those which act on the circulation. They diminish the force of 
the circulation, and may in this way lessen the production of 
heat. But it is not impossible also, although this is a point 
on which we have not suflScient information, that they may do 
so by removing from the body substances whose effect when 
present in the circulation or tissues would be to maintain the 
high temperature. 

Amongst antipyretics which increase the loss of heat we have : 
first, alcohol, which is included also in the former list of those 
which lessen the production of heat, for it appears to act in both 
ways, both diminishing oxidation and also increasing the loss of 
heat. It does this by dilating the vessels of the skin and allow- 
ing free radiation from the surface, and also by the cooling effect 
of evaporation of the sweat, although its action as a sudorific ia 
not very marked. Antipyrin seems to act in a similar manner. 

We have also the whole class of sudorifics (p. 440). One of 
the most useful of these in checking a febrile condition just at 
its outset is a dose of compound ipecacuanha powder, or Dover’s 
powder, which has now, to a great extent, taken the place of the 
older remedy having a somewhat similar action, viz. antimonial 
powder, or James’s powder. 

Another mixture in great favour is acetate of ammonium and 
spirit of nitrous ether. The most powerful, however, of all 
remedies which increase the loss of heat is the application of 
cold water or ice. The mode of applying these is discussed at 
page 464. 
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CHAPTEK XV. 

ACTION OF DRUGS ON EXCRETION. 

ACTION OF DRUGS ON THE KIDNEYS. 

The kidney has a twofold office. It has (1) to regulate the 
amount of water in the body under various conditions ; (2) to-- 
remove the products of tissue-waste. These products must be 
removed in a state of solution from the part of the kidney where 
they are excreted, and yet sometimes provision must be made 
for the water, by which they are washed out, being retained in 
the body. The urine in mammals and amphibia is liquid ; in 
birds and reptiles it is semi-fluid or solid, yet the solid con- 
stituents are removed in solution from the urinary tubules, and 
the water in which they are dissolved is afterwards absorbed. 
We may say then that the kidney has not only a twofold, but 
a threefold action: — Ist, the excretion of waste-products; 
2ndly, a provision for the removal of excessive water; and 
Srdly, an arrangement for the retention of water in the body,, 
oy its re-absorption after it has washed out the waste-products. 
On looking at the kidney we find three structures which seem to 
be connected with these three functions, viz. : (1) convoluted 
tubules with epithelial cells, which in all probability are the 
chief structures for excreting waste-products ; (2) the Malpighian 
corpuscles for excreting water along with some solids, and (3) 
usually one or more constrictions in the tubule which may serve 
the purpose of preventing too rapid exit of the water, and thus 
allow time for its re-absorption in cases where its retention is 
desirable, as for example on a hot day and when the supply of 
drinking-water is very limited. 

The process of secretion in the kidney was regarded by 
Bowman as consisting of the filtration of water from the vessels 
of the glomeruli into the tubules, and the excretion of waste- 
products by the epithelium lining the tubules. Ludwig, however, 
came to look upon it rather as a process of filtration and re- 
absorption ; a dilute solution of urea and salt being, according to 
him, poured out from the Malpighian corpuscles and gradually 
concentrated by the absorption of water in its passage along the 
tubules. This theory had so many facts in its favour that it was 
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for a good while exclusively adopted, but latterly Heidenhain, in 
an admirable series of experiments, has shown that such sub- 
stances as indigo are certainly excreted by the epithelium of 
the tubules. At the same time Hiifner has shown, by a com- 
parison of the structure of the kidney in fishes, frogs, tortoises, 
birds, and mammals, that the form of the tubules closely 
agrees with that required for the re-absorption of water in each 
case. Fishes have a low blood-pressure, and so the resistance 
in the kidney requires to be small in order to allow of the secre- 
tion of urine. Living as they do in water, they do not require 
any apparatus for its retention in the body. In them therefore 


Fio. 147.— Dlftgnwn ahowlng the form of the urinary tnbules In different classes of animals, after 
Hllfner. 1. Fisti. 2. Frog. 3. Tortoise. 4. Bird. 6. Mammal. The letters have the same 
sififniflcation in each. a. Capsule of the glomerulus, b. Convoluted tubule, c. Loop. d. Col- 
lecting tubule, tt in 2 indicates the transverse section of the ureter. 

the tubule is short and wide, and destitute of any constriction 
which would retard the outflow of the fluid. In frogs there must 
be ample provision for the retention of water in the body, as 
evaporation takes place freely from their skin. In them we find, 
as we might expect, that the tubule, and especially the contracted 
part of it, is very long. In tortoises no evaporation from the 
skin can take place, and in them the contracted part of the 
tubule is short. This renders it probable that, while the ideas 
advanced by Bowman and supported by Heidenhain are in the 
main true, the re-absorption of water on which Ludwig lays so 
much stress is also an important factor in the secretion of urine 
under different circumstances. 

But it is not only rendered probable by the facts of compara- 
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tive anatomy ; it appears to be proved by direct experiment. 
Eibbert ^ has extirpated the medullary substance of the kidney 
in the rabbit while leaving the cortical substance. He has thus 
succeeded in collecting the urine as it is excreted by the Mal- 
pighian corpuscles before it has passed through Henle’s loops, 
and has found that the urine secreted by the cortical substance 
alone is much more watery than that which is secreted by the 
entire kidney — a fact which appears conclusively to prove that 
water is actually re-absorbed, and the urine rendered more con- 
centrated, during its passage through the tubules of the medul- 
lary substance. 

In the frog and triton the arrangement of the kidney is such 
as to allow of a much more complete investigation of the different 
factors in secretion, than in mammals, because in amphibia, the 
glomeruli which separate the water and the tubules which ex- 
crete the solids, receive their blood-supply to a great extent in- 
dependently. The glomeruli are supplied by branches of the 
renal artery. The tubules are supplied by a vein which proceeds 
from the posterior extremities and, entering the kidney, breaks 
up into a capillary plexus bearing a somewhat similar relation to 
the renal tubules as that which the portal vein does to the lobules 
of the liver. It is therefore called the portal vein of the kidney. 

The arterial circulation in the glomeruli and the venous 
l>ortal circulation round the tubules are not entirely distinct, for 
the efferent arteries of the glomeruli unite with the portal capil- 
laries, and, moreover, arterial twigs also pass directly from the 
renal artery into the capillary venous plexus {vide Fig. 148). 
The two systems are so far distinct that Nussbaum has been* 
able to ascertain with considerable exactitude the part played by 
each in secretion, although. Adami * has shown that the com- 
munication is freer than Nussbaum supposed. By ligaturing 
the renal artery Nussbaum destroyed the functional activity of 
the glomeruli, and by ligaturing the portal vein of the kidney 
he destroyed that of the tubules. By injecting a substance into 
the circulation after ligature either of the artery or the vein, and 
observing whether it is excreted or not, he determines whether it 
is excreted by the glomeruli or by the tubules. In this way he 
finds that sugar, peptones, and albumen pass out through the 
glomeruli exclusively, for they are not excreted when the renal 
arteries are tied. Albumen, however, only passes out through 
the glomeruli when an abnormal change has already occurred in 
the vascular wall ; as, for example, after the circulation has been 
arrested for a while by ligature of the renal artery. Indigo- 
carmine, when injected after ligature of the renal arteries, passes 
into the epithelium of the tubules, but it does not give rise to 
any secretion of water, so that the bladder is found empty. 

* Ribbert, Virchow^s Archiv, July 1883, p. 189. 

* Adami, Joum. of Phys,, vol. vi. 1886. 
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Urea, on the contrary, is not only excreted by the tubules after 
ligature of the renal artery, but carries with it, in the process of 
secretion, from the venous plexus, a considerable quantity of 
Avater, so that the bladder becomes partially filled. 


Branch of renal artery 

Afferent artery to the glomerulus - 

•Connecting branch . . 

Artery passing directly to the] 
plexus (corresponding to one ^ 

of the arteriae rectaa) ) 

'Glomerulus with efferent artery . . 


Union of arterial and venous ) 
branches to form the plexus f 

Portal vein of the kidney 

Urinary tubule 



•** Abdominal vein. 

— Small branch connecting the 
efferent artery from the glome- 
rulus directly with the abdo- 
minal vein. 


Fia. 148.— Diagram of the circulation in the kidney of the nevrt. Modified from Nussbaum, 

The excretion of water, therefore, takes place in a double 
manner : it passes out through the glomeruli when the renal 
arteries are free, and it passes out from the venous plexus along 
with urea, even although the renal arteries are tied. 



Fig. 149. — Diagrammatic sketch of the blood-vessels in a mammalian kidney. 0 is an artery 
ascemling into the cortical substance of the kidney ; is a branch from it which divides into 
two branches, q and P. q breaks up at once into a number of twigs. P is the afferent artery 
to a glomerulus, 5, of the lowest row. t is the efferent vessel of the glomerulus. It divides 
into two branclics, one of which, «, ascends towards the cortex, whilst the other, t, descends 
towards the medulla. (From Schweigger-Seidel, Dxe Niei'eti^ Halle, 1865.) 

In the kidneys of the higher animals (Fig. 149) and of man the 
glomeruli and the tubules do not receive blood from two entirely 
different sources ; but there is an arrangement somewhat similar, 
for the plexus surrounding the tubules does not receive blood 
only from the efferent vessels of the Malpighian corpuscles, but 
gets it also directly from the renal arteries. There are three 
channels by which the blood may pass from the renal arteries 
into the venous plexus without going through the glomeruli. 
The first is the inosculation which takes place between the 
terminal twigs of the renal artery and the venous plexus on the 
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surface of the kidney directly under the capsule.* The second 
channel is formed by small branches given off directly by the 
interlobular arteries or by the afferent arteries before they reach 
the glomeruli. The former of these may he regarded as corre- 



Pio. 160.— Diagram of the tnbules and vascular supply of the kidney. On the left la a tubule alone p 
in the middle is a tnbnle along with the blood-vessels ; on the right are blood-vessels only. 

spending to the artery which passes directly to the plexus in the 
newt, and the latter to the branch connecting it with the afferent 
artery (Fig. 148). These arterial twigs are found not only near 
the surface of the kidney, but also in the deeper layers of the 
cortical substance.^ The third and most important channel is^ 
afforded by the arterisB rectse, which spring from the branches 
of the renal artery at the boundary between the cortical and 
medullary substance and pass into the medulla, where they 
form a plexus with elongated meshes surrounding Henle’s loops 
and the collecting tubules. Near their origin the arteriss recta& 

* Ludwig, Handwtfrterbiich d. Physiol.^ v. R. Wagner, Bd. 2. 

* Schweigger-Seidel, Die NiereUt p. 67 ; Heidenhain, Hermann’s Handhuch 
Physiologiet vol. v., Th. 1, p. 293. 
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inosculate with the venous plexus surrounding the convoluted 
tubules (Fig. 150). 

Through these three channels it is possible for blood to reach 
the secreting structures of the kidney and there get rid of urea, 
salts, &c., without losing water by its passage through the 
glomeruli. On the other hand, if these vessels contract, while 
the size of the renal artery and the pressure of the blood within 
it remain unaltered, more blood will be forced into the Mal- 
pighian corpuscles, and thus the quantity of water excreted will be 
increased. At the same time the contraction of the arterise rectse 
will probably diminish absorption from the tubules, and thus the 
quantity of water excreted will be increased in a twofold manner. 

Circumstances Modifying the Secretion of Urine. — The 
experiments of Ludwig and his pupils have shown that the 
amount of urine secreted depends very closely upon the pressure 
of blood in the Malpighian corpuscles, or, to put it more exactly, 
on the difference of pressure between the blood in these cor- 
puscles and the pressure within the tubules. For if the ureter 
be tied so that the pressure of urine in the tubules is increased, 
the secretion is greatly diminished, and even arrested, even 
though the pressure of blood in the renal artery be high. 

A somewhat similar effect to that of ligature of the ureter is 
produced by ligature of the renal vein, for the blood accumulating 
in the venous plexus surrounding the tubules compresses them 
BO as to prevent the flow of urine through them. A similar con- 
dition may occur from cardiac or pulmonary disease obstructing 
the venous circulation. 

But unless under exceptional circumstances which alter the 
pressure within the tubules, such as compression of the tubules 
by congestion of the venous plexus, as in cardiac disease, im- 
paction of a calculus in the ureter, or pressure on the ureters by 
dropsical accumulations or tumours, the rapidity of the secretion 
of urine depends on two factors : (1) arterial pressure in the 
glomeruli ; and (2) the composition of the blood. 

The pressure of blood in the glomeruli may be raised : 

(1) By increase of the arterial tension generally. 

(2) By increased tension locally. 

Such a general increase may be brought about by greater 
action of the heart, or by contraction of the blood-vessels in 
other vascular areas, such as the intestines, muscles or skin, by 
nervous stimulation, exposure to cold, or the action of drugs. 

The pressure may be increased locally by dilatation of the 
renal arteries, e.g. from section of the vaso-motor nerves, or 
possibly stimulation of vaso-dilating nerves. 

In addition to such increase of pressure in the glomeruli by 
increase of blood-supply to them, we must not, however, forget 
the possibility of increased pressure in them by contraction of 
the efferent vessels leading from them, as well as of those 
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arterial twigs (arterise rectee) which pass^ directly to the vendua 
plexus surrounding the tubules, .and which form no inconsider- 
able part of the vascular supply of the kidney. 

Alterations in the size of the renal vessels were formerly 
ascertained simply by exposing the kidney and observing its 
colour, contraction of the arteries being associated with paleness, 
and dilatation with redness of the organ. A much more exact 
method has been introduced by Eoy, who encloses the kidney in 
a capsule filled with oil and connected with a registering appa- 
ratus. When the vessels dilate, the kidney increases in size, 
and diminishes when they contract, so that the alterations can 
be readily recorded on the same revolving cylinder on which the 
general blood-pressure is registered by the manometer. 

The pressure of blood in the glomeruli may be diminished 
generally : 

(1) By failure of the heart’s action ; or 

(2) By dilatation of the vessels of large areas, as the 

intestines, muscles, or skin. 

The pressure of blood in the glomeruli may be diminished 
locally by contraction of the renal arteries, or of the afferent 
branches to the glomeruli. 

The heart’s action may fail from many causes, which have 
already been discussed more particularly. 

Dilatation of the vessels in the sldn, intestines, &c., may be 
caused by exposure to warmth, by the action of drugs, or by 
paralysis due to nervous injury. 

Section of the splanchnics or of the spinal cord causes para- 
lysis of the renal arteries, and ought, therefore, to increase the 
secretion of urine. This does occur, though not invariably, when 
the splanchnics are divided ; but section of the spinal cord, by 
paralysing the intestinal and other vessels, lowers the blood- 
pressure so much that the supply of blood to the kidney is not 
only much below the normal, but is so small that the secretion 
of urine is generally almost completely arrested. 

T*he nerves of the kidney consist of a number of small 
branches running along the renal artery and containing a 
number of ganglia. When these nerves are cut the vessels of 
the kidney dilate; when they are stimulated the vessels con- 
tract. A number of those fibres pass to the kidney from the 
spinal cord through the splanchnics, so that when the splanch- 
nics are cut the vessels of the kidney usually dilate, and when 
they are irritated they contract. 

' The whole of the nerves, however, do not pass through the 
splanchnics, for stimulation of a sensory nerve, of the medulla 
oblongata, or of the spinal cord in the neck, will cause contrac- 
tion of the renal vessels after both splanchnics have been cut, 
and section of the splanchnics does not always cause the renal 
vessels to dilate. 
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The nervous centre for the renal arteries is probably, like 
the chief vaso-motor centre for the body generally, in the medulla 
oblongata ; but in all probability there are also subsidiary centres 
in the spinal cord and in the solar and mesenteric plexuses. 

The reason for supposing these latter centres to exist is, that 
stimulation of the peripheral end of the splanchnic, divided at 
its passage through the diaphragm, causes contraction of both 
kidneys, and the vessels of the kidney of the side opposite to the 
stimulated nerve commence to contract later than those on the 
same side. A delay like this in the action of the stimulus indicates 
that it has not acted directly, but through the medium of ganglia. 

When the splanchnics are divided the vessels of the kidney 
sometimes dilate and the kidney increases in size; a profuse 
secretion of urine may take place, which quickly increases to a 
maximum and remains for a considerable time. This, however, 
is not a constant effect, and not unfrequently the vessels do not 
dilate, and the kidney, instead of increasing, diminishes in size. 
This is what to a certain extent might be expected, inasmuch as 
a section of the splanchnics causes dilatation of the intestinal 
vessels and lowers the blood-pressure, and thus diminishes the 
supply of blood to the kidney. 

When a puncture is made in the medulla oblongata in the 
floor of the fourth ventricle, profuse secretion also occurs, but 
this differs from that caused by section of the splanchnics, in 
being preceded by a slight diminution, by rising rapidly to a maxi- 
mum and then rapidly falling. These characters seem to show 
that it is due to irritation of some vaso-dilating mechanism,^ 
rather than to any paralysis. 

Stimulation of the vaso-motor centre in the medulla oblon- 
gata by venous blood, or by drugs such as strychnine or digitalis, 
has a twofold action on the kidney, for it tends to cause con- 
traction not only in the vessels of the kidney, but in those of 
other parts of the body. The effect upon the kidney is thus a 
complicated one, for the contraction of the intestinal and other 
vessels by raising the blood-pressure tends to drive blood into the 
kidneys, at the same time that the contraction of the renal 
arteries tends to keep it out. When the renal nerves are cut, the 
renal vessels no longer oppose the entrance of blood, and there- 
fore the renal vessels dilate very greatly when the vaso-motor 
centre is stimulated ; but when the renal nerves are intact the 
result is a varying one, for sometimes contraction of the renal 
vessels may be so great as to prevent the entrance of blood into 
the kidney, however high the general blood-pressure may rise ; 
at other times the general high blood-pressure may be able to 
dilate the renal arteries in spite of any resistance they may offer. 
These different conditions may occur subsequently to one another ; 
and this stimulation of the vaso-motor centre may cause contrac- 

* Heidenhain, Hermann’s Haiidbuch der Physiologic^ vol. v. Th. 1, p. 366. 
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tion of the renal vessels, succeeded by dilatation, or vice versa. 
Thus Mr. Power and I found that on injecting digitalis into the 
circulation of a dog, the blood-pressure rose, but the secretion of 
urine was either greatly diminished or ceased altogether. Here 
it is evident that the renal vessels had contracted so much as to 
prevent the circulation through the kidney, notwithstanding the 



Fig. 161.— Curves showing the effect of erythrophlceum upon the blood^pressore and secretion of 
urine. From Phil. Trant.^ vol. clxviL 

rise which had taken place in the blood-pressure. After a while 
the blood-pressure began to fall, and then the secretion of urine 
rose much above its normal, showing that the general blood- 
pressure was then able again to drive the blood into the kidnej^s.^ 
Similar observations were made by Mr. Pye and myself with 
regard to erythrophlceum; and the accompanying curves (Fig. 151) 
show well the result upon the urine of the mutual action of the rise 
in blood-pressure and the contraction of the renal arteries upon 
the secretion of urine. It will be noticed that at first the blood- 
pressure rises more quickly than the secretion of urine, the cir- 
culation through the kidney appearing to be opposed by the renal 
arteries. This opposition is then overcome, and the secretion of 
the urine rises more quickly than the general blood-pressure. 
The renal vessels again appear to contract, so that the urine 
diminishes while the blood-pressure rises still further. We have 
then oscillations due first to one factor and then to the other 
being predominant ; and then, when the blood-pressure rises to 
its maximum, we find that the urine is at its minimum, the 
secretion of urine again rising as the blood-pressure falls. 

A good deal of discussion has arisen regarding the mode of 
action of digitalis, and it has been stated by many to act as a 
diuretic only in cases of heart disease, and to have no diuretic 


* Boyal Society's FroceedingSt No. 153, 1874. 
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action in health. In my own experiments, however, I found 
that it acted as a very marked diureticeven in health, and the 
explanation of this discrepancy may possibly be that in my own 
-ease the blood-pressure was low, whereas in the others it was 
probably much higher ; but I am uncertain regarding the true 
explanation, though I am certain of the fact. 

By causing increased secretion of water through the kidneys 
•diuretics may increase the concentration of the blood and thus 
produce thirst, or cause absorption of water from the intercellular 
tissue or serous cavities in dropsies. In my own experiments on 
digitalis I weighed all my food and measured all my drink for 
nearly six months, taking exactly the same quantity every day. 
After producing profuse diuresis by a large dose of digitaline 
^sixty milligrammes in two days), such thirst ensued that I was 
forced to take a quantity of water to allay it.^ 

Mode of Action of Diuretics. — From what has already been 
«aid, it is evident that diuretics may act in several ways. They 
may act : 

A, on the circulation in the kidney, raising the pressure 

Afferent vessela. (?) Dilated by nitrous] 
ether, potassium nitrite 


Efferent vessels. (?) Contracted bj dijn- ( 
tails, strychnine, ery throphlcEum, squill 1 


Tubules. (?) Stimulated bj urea and po- ) 

tassium nitrite, acetate, &c., and other [ 

saline diuretics, ■* caffeine, turpentine, | 
canthandin(?) Paralysed by curare (V) 


Fig. 162. — Diagram to show the parts of the secreting apparatus of the kidney which are probably 
affected by different diuretics. 

in the glomeruli — (1) locally, (a) by contracting the efferent 
vessels, or the arterial twigs which pass directly to the capillary 
plexus ; (b) by causing dilatation of the renal arteries, and thus 
increasing the supply of blood to the kidney. This they may do 
also in more ways than one, for they may either paralyse the 
vaso-motor nerves of the kidney, or act on vaso-dilating mechan- 
isms. (2) they may raise the blood-pressure generally by causing 
the contraction of vessels in other parts of the body. 

J5. Other diuretics may act on the secreting cells of the 
tubules, and may increase both the amount of water and the 
amount of solids excreted by them. 

‘ The experiments were made in lb55, and published in part in my thesis on 
Digitalis^ with some Observations on Unne. London : Churchill & Co., 1S68. 

Munk, Central, f. d. mcd. M'iss., No. 27, 18B0. 





482 


PHAKMACOLOGY AND THERAPEUTICS, [sect. r. 


Calomel in continued doses acts as a powerful diuretic,* pos- 
sibly by increasing the amount of urea in the blood, and thus 
increasing the amount of urine.^ 

Diuretics have already been classified as stimulating and 
sedative ; and the sedative class agrees very closely with the one^ 
which we have just indicated as acting on the kidney through 
the circulation. 

From what has been said of the action of diuretics it is 
evident that we may hope to do much more by combining them 
than by using them singly. Thus we see that digitalis instead 
of acting as a diuretic may completely arrest the renal circula- 
tion and stop the secretion altogether. If, however, we can 
combine it with something which will produce dilatation of the 
renal vessels, while the general blood-pressure remains high, we 
shall greatly increase the circulation through the kidney, and 
obtain the desired result. Experiments in regard to this were 
made by Griitzner with nitrite of sodium. He found that this 
substance increased the secretion of urine when the blood-pres- 
sure was reduced to a minimum by curare ; and he found that 
it also had this effect when the blood-pressure was raised by 
imperfect respiration. When the vaso-motor centre was greatly 
stimulated, however, by allowing the blood to become very venous, 
the nitrite of sodium no longer produced any increase of secretion. 

Caffeine, again, has an action on the kidney similar to that 
of physostigmine on the salivary glands (p. 858). Thus, by 
affecting the vaso-motor centre, it not only produces contraction 
of the vessels generally, including those of the kidney,^ but sti- 
mulates the secreting cells.** The contraction of the vessels may 
counteract this stimulating action, so that no urine is secreted as 
in the case of digitalis (p. 430), but when the renal nerves are 
divided a copious secretion of urine takes place. 

Diuretics. 

Refrigerant Diuretics. 

Water in large quantities. Potassium salts, especially the 
Carbonic acid (aerated waters). Acetate. Citrate. 

Sodium salts, e.g. common Bitartrate. Nitrate, 

salt. • Chlorate. 


Hydragogue Diuretics. 


Adonis Vernalis. 
Broom. 

Caffeine. 

Colchicum. 

Digitalis. 


Erythrophkcum. 
Nitrous ether. 
Squill. 

Strophanthus. 


‘ Jendr&ssik, Deutsch Archivf, klin, Med.y xxxviii. p. 400. 

* Locke, Practitioner, xxxvii. p. 170. 

* Kiegel, Verhandl. d. III. Congress f. inner. Med., 1884. 

* Yon Sohroeder, Central./, d. med. Wiss., 1886, p. 466 ; Langgard, ibid, p. 613. 
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Stimulant Diuretics. 


Alcohol. 

Gin. 

Hock. 

Cantharides. 

Blatta Orientalis. 
Oleo-resins, resins and 
volatile oils — 
Turpentine. 
Juniper. 

Savin. 

Copaiba. 

Cubebs. 

Black pepper. 
Matico. 

Kawa. 

Guaiac. 


Umbelliferous plants chiefly 
containing volatile oils — 
Parsley. 

Carrot. 

Dill. 

Fennel. 

Cruciferous plants — • 
Mustard. 

Horseradish. 

Asparagus. 

Uva ursi. 

Sarsaparilla. 

Buchu. 

Pareira. 

Chimaphila. 

Taraxacum. 

Ononis spinosum. 
Santonica. 


The following tabular view of the probable mode of action of 
the various diuretics may help to show it more distinctly ; — 


( Increased action of the heart \ 

Generally J * alcohol. 

/ *^1 Contraction of vessels in intestine and through- 

' out the body. 


f Raise nrteriEil j 
pressure . . 


|J 

P 


I Locally in j 
' kidney. S 


/Contract efferent ves- 
sels or arteriae recta* 
so as to raise pressure ! 
in glomerulus and*^ 
le'^sen absorption in 
tubules, or both. 


f By action on vaso- 
motor centres. 


f Digital Is. 
Erythrophloeum. 
Strophanthus. 
Squill. 
Convallaria. 
Strychnine. 
Caffeine (p. 432). 
LCold to surface. 

? The same a'« in 
preceding list. 


/ ? Broom. 

iierTonsj!?"''!'™**®'- 

- the I 


I ? Cantharides. 


Dilate afferent vessels. 


By local action 
ves-'Cls or 
structures 
kidnej itself. 

Panilvse vaso-motor 
nerves or involun- Nitrites, 
tary muscular flbie, ^Alcohol, 
or stimulate vaso- ? Urea.* 
dilating nerves / 


Acton the se-") fUrea. 

creting nerves, f Increase water excreted, -j Caffeine, 
or secreting r (Calomel, 

cells of the Tucrease solids excreted. -1 potassro. 

kiihie} itself, j soiioa excreieo, potassium acetate, &c., and other saline diuretics. 


Uses. — Diuretics may be employed for the purpose of re- 
moving either water or solids from the body. They are used : — 
1st, to remove the excess of fluid met with in the tissues and 
serous cavities in cases of dropsy. 

2nd, to hasten the removal of injurious waste-products and 
poisonous substances from the blood. 

3rd, to dilute the urine. 


' When a current of blood is passed artificially through an excised kidney, the 
stream is much accelerated by the addition of urea. Abeles, Sitz,-Ber, d, k, k, 
Wiener Akad,, Bd. 87, Abt. 3, April 1883. 
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In cases where the accumulation of fluid depends on venous 
congestion, as for example in cardiac dropsy, those diuretics 
which act on the general vascular system, like digitalis, stroph- 
anthus, squill, or erythrophloeum, are most efficient because 
they tend to remove the cause of the dropsy (p. 833), as well as 
to assist the absorption and excretion of the fluid already effused. 

When the dropsy depends on the disease of the kidneys or 
liver, other diuretics should either be given instead of, or along 
with, digitalis or squill. Even in cases of cardiac disease where 
digitalis or squill are not proving efficacious, the addition of a 
little blue pill greatly assists their action, though it would be 
hard to say in what way it does so. 

In dropsy depending on kidney disease, decoction of broom, 
oil of juniper, and nitrous ether are amongst the most reliable 
diuretics, and in hepatic dropsy, copaiba. 

Diuretics are used to increase the secretion of solids in 
febrile conditions, and in cases of kidney disease where the 
excretion of waste-products is deficient, and their retention 
threatens to prove injurious. In such cases nitrate and bi- 
tartrate of potassium, turpentine, juniper, and cafleine are 
useful. 

Diuretics are also used to increase the proportion of water 
in the urine, and thus to prevent the solids being deposited from 
it and forming calculi in the kidney or bladder, or even to dis- 
solve again such concretions as have been already formed. 

Adjuvants to Diuretics. — As the amount of urine secreted 
depends upon the difference in pressure between the blood in the 
glomeruli and the urine in the tubules, it is evident that any 
pressure on the tubules, whether caused by obstruction of the 
ureter by a calculus, by the mechanical pressure of dropsical 
accumulations in the abdomen, or by distension of the venous 
plexus in the kidney itself, will tend to lessen the secretion of 
urine. Consequently we sometimes find that in such cases 
diuretics fail to act imtil the pressure has been relieved by para- 
centesis in cases of dropsy, or the venous congestion lessened 
by the use of a brisk purgative, or by cupping over the loins. 

If the venous congestion is very great, as in cases of mitral 
disease or of chronic bronchitis with emphysema and dilated 
heart, bleeding from the arm may be advantageous or even 
imperatively necessary. In dilated heart and in mitral incom- 
petence, the action of digitalis on the heart itself, strengthening 
its action and enabling it more effectually to pump the blood 
out of the venous into the arterial system and thus reduce 
venous congestion, will aid its action upon the kidneys. 

Action of Drugs on Albuminuria. — In the normal kidney 
no albumen passes from the vessels or lymphatics into the uri- 
nary tubules, but under abnormal conditions it may do so and 
the urine become albuminous. 
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Albuminuria may be produced by ligature or compression of 
the renal artery ; by ligature of the renal vein ; and, though to 
a less extent, by ligature of the ureter. A similar effect to that 
of ligature of the renal artery may be produced by causing it 
to contract temporarily by means of drugs such as digitalis. In 
the experiments made by Mr. Power and myself we noticed that 
the urine which was secreted after the secretion had been com- 
pletely stopped by digitalis was albuminous. 

Albuminuria is also noticed after poisoning by strychnine, 
which, as Griitzner has shown, has a similar action to digitahs, 
and in cases of suffocation or of epilepsy, where the vaso-motor 
centre is stimulated by venous blood. 

Other drugs appear to cause albuminuria by a direct action 
on the kidney itself. A marked example of this is cantharides, 
which produces both albuminuria and haematuria. Shortly after 
its injection the kidney appears congested and swollen, and on 
microscopic examination it is found that the alterations begin 
first in the glomeruli and convoluted tubules, and gradually ex- 
tend to the straight tubules. These changes consist in intense 
congestion, especially in the glomeruli, with increased tension of 
blood in the vessels. Then the liquid constituents of the blood 
pass through the vascular walls, carrying along with them 
granules, red corpuscles, and white corpuscles. This exudation 
then passes from the glomerulus along the whole length of the 
tubules, the epithelium of which next becomes changed, the cells 
which line them swelling up, multiplying, and becoming modified 
in form, migration of leucocytes also occurring. In short, we 
have the signs of inflammation beginning in the glomeruli and 
-passing along the tubules. 

Lead produces also disease of the kidney, but of a different 
kind. The kidney in animals poisoned by it is pale and granular 
with an adherent capsule and with atrophy of the cortical sub- 
stance, in which crystals are often present. These appearances 
are due to chronic interstitial nephritis caused by calcareous 
deposits in Henle’s loops. These block up the tubuli, produce 
subacute inflammation of the glomeruli and tubules, with atrophy 
and cirrhosis. A similar result is produced also by mercury. 
Chlorate of potassium has a very peculiar action on the kidney. 
In large doses it produces a peculiar kind of haematuria, the 
urine being dark brown and containing large quantities of 
broken-up blood-corpuscles. The drug arrests the secretion of 
the urine by blocking up the tubules with plugs of broken-up 
-blood-corpuscles. 

Tannin and tannate of sodium appear to have a certain 
power to lessen the exudation of albumen through the Mal- 
pighian tufts, as Eibbert found that when albuminuria was 
produced artificially in rabbits by temporary ligature of the renal 
artery, both tannin and tannate of sodium either lessened or 

F r 2 
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prevented the exudation of albumen. Arbutin, the active prin- 
ciple of uva ursi, appears to be still more efficacious, but requires to 
be given in somewhat large doses. Fuchsin has a similar action. 

Lithontriptics. 

These are remedies employed for the purpose of preventing 
the solids of the urine from being deposited, or of causing re- 
solution. 

One of the most important is the abundant use of water, and 
sometimes it is advisable to use distilled water in place of or- 
dinary water, as distilled water is free from salts of any kind. 
Distilled water has a disagreeable, flat taste, but it may be made 
quite agreeable by charging it with carbonic acid in a gasogen. 

The substances which most generally are deposited from the 
urine are m'ic acid, acid urates, oxalate of calcium, and phos- 
phates ; the two former are liable to be deposited when the urine 
is too acid, and the two latter when it is alkaline or neutral. 
Oxalate of lime also may be deposited from faintly acid urine. 
These substances may be deposited either in the kidney or 
bladder, and thus give rise to renal or vesical calculi. 

The lithontriptics generally employed when uric acid, or acid 
urates are present, are salts of lithium and potassium, as the 
urate of potassium is more soluble than the urate of sodium, 
and the urate of lithium more soluble than even that of potas- 
isum. On account of the low atomic weight of lithium its 
salts have the further advantage of combining with a much 
larger relative proportion of uric acid than the salts of potassium 
or sodium. When phosphates are present, mineral acids, such as 
phosphoric, are sometimes employed, but it is difficult to render 
the urine acid by the internal administration of mineral acids, 
although it is easy to render it alkaline by the administration of 
alkalies. Benzoic and cinnamic acids, however, in passing through 
the body, are converted into hippuric acid, and they render the 
urine acid. They may either be given alone, or in combination 
with ammonia, as benzoate of ammonium, because, although 
ammonium is alkaline, yet it appears to undergo conversion 
into urea in the body, and does not render the urine alkaline. 

The deposition of oxalate of calcium is usually connected 
with disturbances in the digestive system, and I have observed, 
in a hospital ward, that a deposit of it is very commonly found 
in the urine after the patients have had cabbage for dinner. 
The administration of nitro-hydrochloric acid frequently tends to 
prevent the deposition of oxalates, and this is, perhaps, on the 
whole, the best remedy for the form of dyspepsia to which the 
name of oxalic diathesis is sometimes given. Sometimes, how- 
ever, carbonate of sodium, by aiding the digestion, seems to be 
more beneficial. 
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ACTION OP DRUGS ON THE SKIN. 

Diaphoretics and Sudorifics. 

The difference between these classes of remedies is simply 
one of degree. When a drug increases the secretion of sweat 
only slightly, so that it can still evaporate from the skin without 
running down in drops, it is called a diaphoretic ; but when 
it increases it so greatly chat it can no longer evaporate, and 
streams down the skin, it is called a sudorific. 

The secretion of sweat, like that of saliva, consists in the 
formation of the secretion by the cells of the gland from the 
material which is yielded by the fluid in the lymph-spaces around 
the gland. 

New material is constantly supplied to this fluid by the blood 
which circulates in the vessels. We therefore find that increased 
circulation of blood through the cutaneous vessels and increased 
secretion of sweat usually accompany one another, but this is 
not always the case. In the sweat-glands, as in the salivary 
glands, the secreting nerves which regulate the activity of the 
cells are independent of the vascular nerves which regulate the 
•capacity of the vessels. In fever or in poisoning by atropine 
the vessels may be widely dilated and the current of blood 
through them rapid, while the secretion of sweat is arrested. 
On the other hand, in dying persons we see a copious secretion 
of sweat occur, while the circulation through the skin has become 
very feeble or almost stagnant. A certain amount of sweat, 
indeed, may even be secreted by amputated limbs, the material 
for it being afforded by the lymph around the glands. But 
profuse secretion of sweat cannot go on long unless the gland 
is freely supplied with blood, for otherwise the supply of new 
materi^ would cease. Dilatation of the vessels therefore aids 
the secretion of sweat. Dilatation may be induced by section of 
vaso-motor nerves or stimulation of vaso-dilating nerves. Thus, 
when the sympathetic is cut in the neck of a horse, dilatation 
of the vessels is produced by the section, and sweating occurs on 
that side. 

The vaso-dilating and secreting nerves of the sweat-glands 
usually run together, and by irritation of a nerve-trunk, such as 
that of the sciatic, the vessels of the foot may be dilated, and 
sweating excited. 

Warmth usually increases both the circulation of blood in 
the skin and the secretion of sweat ; while cold has the contrary 
effect. 

The nerve-centres which excite the secretion of sweat appear 
±0 be situated in the spinal cord ; the centre for the posterior 
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extremities being situated in the upper lumbar and lower thoracio 
part of the cord in the cat ; while that for the upper extremities 
in the same animal is situated in the lower part of the cervical 
region of the cord. 

The sweat-glands may be excited to secrete : 

(1) By the action of drugs upon the terminations of nerves 

in the glands. 

(2) By the action of drugs on the sweat-centres themselves. 

(3) Eeflexly by stimulation of sensory nerves. 

(4) By mental stimuli. 

An example of the stimulation of sweating by the action of 
drugs on the nervous terminations in the glands themselves 
is afforded by pilocarpine, which will cause secretion even when 
the nerves which connect the centres with the glands have 
been cut. 

Secretion may be also arrested by the paralysing action of 
drugs upon the terminal fibres ; thus, atropine, locally injected, 
prevents the secretion of sweat, however much the nerve going 
to the gland or the nerve-centres be stimulated ; and atropine 
also antagonises the effect of pilocarpine on the nervous termina* 
tions, and arrests the secretion which the latter causes. 

The nerve-centres may be stimulated directly by the con- 
dition of the blood which is passing through them, or reflexly by 
irritation of sensory nerves. Stimulants of these nerve-centres 
are : (1) a venous condition of the blood ; (2) high temperature 
of the blood ; and (8) poisons, especially nicotine. 

A venous condition of the blood is one of the most powerful 
stimulants, and it is to this that the sweats which precede death 
are in all probability due ; for while watching a patient dying, 
I have observed that drops of sw’eat appeared on the brow just at 
the time that the blood became venous, as was evidenced by the 
commencing lividity of the finger-nails and lobes of the ears. 
Under such conditions, while the secreting cells are strongly 
stimulated, the circulation is very feeble. 

A high temperature is also a powerful stimulant. In con- 
sidering its action we must take into account the effect of the 
warm blood upon the sweat-centres in the cord, as it circulates 
through them, and its local action also on the sweat-glands 
themselves. Up to a certain point it appears to have the effect 
of dilating vessels and of increasing the activity of the glands 
by acting both on the sweat-centres and on the periphery. 

Local warmth to one foot increases the secretion of sweat, 
and local cold diminishes it in that foot, when the glands in all 
four feet of an animal are stimulated equally either by excite- 
ment of the sweat-centres or by the action of pilocarpine on the 
peripheral ends of the sweat-nerves.* 


' Ludisingcr, Pflilger's ArchiVt 1876, vol. xviii. p. 480. 
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The sweat-centres appear to be directly stimulated by nico- 
tine, but the action of this drug may be partly due also to a 
reflex effect on those centres through the nerves of the stomach. 

The sweat-centres appear to b^e reflexly excited by severe 
irritation of any sensory nerve passing from the surface of the 
body, and the point at which the irritation is applied does not 
seem to be of much importance. They are probably stimulated 
reflexly from the stomach, as in the sweating which accompanies 
nausea. 

The power of the brain to stimulate the sweat-centres is 
shown in the effect of mental emotion, and direct irritation of 
the medulla oblongata will cause sweating in cats even some 
time after death. 

Excretion by the Sweat-glands. — A number of substances 
taken into the body pass out in small quantities through the 
skin. Aromatic and volatile substances appear to pass readily, 
so also benzoic acid, hippuric and cinnamic acid, tartaric acid, 
succinic acid, iodide of potassium, quinine, corrosive sublimate, 
arseniates of sodium and potassium. "When arseniate of iron 
has been taken, curiously enough, arsenious acid has been found 
in the sweat, and iron in the urine. Some colouring matters 
are excreted especially by the skin of the armpits, and the under- 
clothing may sometimes be found stained of a brick-red colour 
at these parts. I have observed this in some cases after drinking 
claret or port, but it only occurs exceptionally after the employ- 
ment of these wines, and it is possible that it is due to adultera- 
tion with foreign colouring matters, for I have also noticed it 
in cases where no wine has been drunk, but where pickled red 
cabbage or beetroot has been eaten. 

Relations between Sweat-glands and Kidneys. — The 
sweat-glands and the kidneys both remove water and small 
quantities of salts from the blood, and thus tend to keep it at 
its normal concentration. Their functions are complementary, so 
that when much water is excreted by the skin, less is excreted by 
the kidneys, and vice versa. 

This complementary action is to a great extent due to the 
different distribution of blood under varying conditions, because 
when both organs are stimulated — as, for example, by salts of 
ammonium — diuresis will occur, if the blood be driven towards 
the kidneys by external cold ; and diaphoresis if it be attracted 
to the skin by external warmth. 

The quantity of solids contained in the sweat is very small — 
only a little over one per cent. — three-fourths of these being 
organic, and one-fourth inorganic. The organic solids are chiefly 
fats, fatty acids, and small quantities of urea — about one-tenth 
per cent* When the kidneys are insufficient, however, to excrete 
urea, the quantity in the sweat becomes greatly increased, and 
it has even been found crystallised upon the skin. 
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Action of the Skin in Regulating Temperature. — As I 

have already mentioned, the skin has an excreting function com- 
plementary to that of the kidneys, and it may to some extent 
relieve them when they are doing their work imperfectly. But 
its chief function is that of regulating the bodily temperature. 
The quantity of heat which is changed into potential energy, in 
converting liquid water into gaseous steam, is very great. Five 
and a half times as much heat is required to convert boiling 
water into steam as to raise the same amount of water from the 
freezing to the boiling point. The immense loss of heat thus 
occasioned converts the healthy skin under the influence of great 
heat into an actual cooling apparatus. In negroes on the West 
Coast of Africa it has been noticed that while the skin is perspir- 
ing profusely, it is as cold as marble, and Sir Charles Blagdon 
observed that in a room with a temperature of 198° Fahr. his 
side felt quite cold to the touch. 


The chief diaphoretics are : — 


/Aonmonium acetate. 

,, citrate. 
Dover’s Powder. 
Ipecacuanha. 

S §7 Opium, 

" ' Camphor. 


c3 

O) 

OQ 


bO 


OQ 


Cl 

I" 

CO 


rAlso reflexly 
Nicotine. 1 through sto- 
Antimony.jmach (?) (p, 
U39). 


to 


c3 cn 


^ cc 
CO 


Doubtful 

action 


^Pilocarpine. 

Warmth to surface, as 
in baths. 

Warm drinks. 
^Alcohol. 

/Serpentaria. 

Sassafras. 

Guaiac. 

Mezereum. 

' Senega. 


Uses. — Diaphoretics are used in cases of threatened catarrh 
or inflammation of mucous or serous surfaces, or internal organs 
after exposure to cold. Their beneficial action in such cases may 
be partly due to the withdrawal of blood from internal organs 
to the surface of the body, but it is not improbable that in addi- 
tion to this the condition of the skin which they induce exercises 
a favourable action reflexly on internal parts. There seems to 
be a sort of complementary action between the skin and the 
internal mucous membranes, as well as between the skin and 
kidneys. This is sometimes well marked in gouty patients, 
where the disappearance of an eruption from the skin is followed 
by asthma, and vice versd. It is also shown by the experiments 
of Rossbach (p. 252) ; and the effect of irritation of the stomach 
and nausea on the secretion of the skin has already been noticed 
(p. 439). 

One of the best diaphoretics to cut short commencing catarrh 
is compound ipecacuanha powder. In fevers, with the exception 
of rheumatic fever, the skin is generally dry although the tern- 
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perature is high, and diaphoretics are employed to increase the 
cutaneous secretion, and thus to lower the temperature. 

In exanthemata, after the eruption disappears from the skin, 
there is a tendency to inflammation of internal organs, and in 
order to prevent this, diaphoretics are used, those which act 
markedly on the vessels, or stimulating diaphoretics, being 
•espedially indicated. 

The advantage of a free supply of blood in chronic morbid 
conditions, such as chronic ulcers, has already been mentioned 
when speaking of irritants (p. 343) ; and in chronic morbid 
conditions of the skin diaphoretics are sometimes employed to 
promote the cutaneous circulation. In diseases of the kidneys, 
when it is advantageous to lessen their functional activity, dia- 
phoretics are employed in order to make the skin act vigorously ; 
and they are used also to assist the kidneys in removing the 
fluid which has already accumulated in the body in cases of 
dropsy. When the kidneys, though not diseased, are called upon 
to do excessive work — as in diabetes mellitus, and polynria — 
diaphoretics are employed to aid them. Where an unnatural 
secretion of fluid is taking place from the intestine, as in cases of 
chronic diarrhoea, diaphoretics are also employed to divert secre- 
tion from the intestine to the skin, and thus lessen the diarrhoea. 


Antihidrotics or Anhidrotics. 


These are substances which lessen the secretion of sweat : 


Acids. 

Belladonna and Atropine. 
Hyoscyamus. 

Amanita muscaria and 
muscarine. 

Agaricus albus. 

Jaborandi and Pilocarpine. 


Nux vomica and Strychnine. 
Quinine. 

Picrotoxine. 

Ipecacuanha (compound 
powder). 

Zinc salts. 


These remedies may act (1) on the sweat-glands themselves 
by lessening the excitability either of the secreting cells or of the 
secreting nerves ; (2) on the sweat-centres, by lessening their 
excitability or removing the excitant ; and (3) on the circulation. 
Belladonna in large doses paralyses the ends of the secreting 
nerves, just as it does in the salivary glands, so that the sweat- 
glands will not secrete even when a strong stimulation is applied 
to their nerves. As belladonna acts thus when locally applied, 
it may be used for local sweating in the form of extract or of 
solution of atropine painted on, or rubbed over, the surface. It 
is thus useful in cases of local sweating of the palms of the hands 
And soles of the feet. It may also be given internally to paralyse 
the ends of the secreting nerves, and thus to arrest the night- 
.sweats in phthisis. But in all probability its beneficial effect in 
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the night-sweats of phthisis is not dependent on its paralysing 
action on the secreting nerves, for it is useful in doses which appear 
too small to produce this effect, and which also do not act imme- 
diately, but rather after some time. Its utility in such cases, 
therefore, is probably due to an effect on the nerve-centres, and 
especially to a stimulating action on the respiratory centre. 

The night-sweats of phthisis are usually followed by great 
weakness and prostration, which has sometimes been attributed 
to the loss of salts and organic matter contained in the sweat. 
But the quantity of these is very small, and the same depressioa 
is not noticed when there is an increase of two or three ounces 


Motor nerves of thorax 


Motor nervcsof diaphragm. . 


Piaphragm 


Iserres to sweat-glands 



. Respiratory centre — more 
readily stimulated by 
venous blood than the 
sw eat-centres in the spinal 
cord. 

„ Carotid artery and vertebral 
arteries supplying the re- 
spiratory centre with blood. 


, Sv, eat-centres in spinal cord 
w ith arteries carrying blood 
to them, and with nerves 
passing to sweat-glands. 


Pig. 163.— Diagram to illustrate the action of antihidrotics. The secretory nerves pa.ssing to the 
sweat-glands from the swcat-centres in the spinal cord have been represented os a single nerve 
for the sake of simplicity. 


in the daily secretion of urine, although it will carry off quite as 
large a quantity of both salts and organic matter. Nor is the 
same depression produced by the profuse sweating due to active 
exertion, nor even by the sweating in ague. The depression is 
not the consequence of the profuse sweat ; both are probably the 
consequence of one common cause. This cause I believe to be 
partial failure of the respiration and consequent accumulation 
of carbonic acid in the system, w^hich leads at the same time to 
stimulation of the sweat-centres and impairment of tissue-change 
throughout the body generally. 

In healthy persons the respiratory centre is more sensitive 
to the stimulus of carbonic acid than other parts of the nervous 
system. Thus any increase in the venosity of the blood at once 
stimulates this centre, and through it the diaphragm and respi- 
ratory muscles of the thoracic wall, rendering the respiration 
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more active, and increasing arterialisation. Consequently, the 
blood does not become venous enough to stimulate the sweat- 
centres. But when the respiratory centre is depressed by exces- 
sive reflex stimulation during the day in the process of coughing,, 
and by the natural depression which occurs during sleep, it may 
respond less readily to the stimulus of venous blood. The amount 
of carbonic acid in the blood may thus accumulate to such an 
extent that the sweat-centres are stimulated before the respira- 
tory centre responds, and thus the profuse sweats which are sa 
depressing to the patient may occur. 

It is probable that this is only part of the truth, and that 
there are other factors in the production of abnormally profuse 
sweats ; for in children suffering from rickets, the head per- 
spires profusely during sleep, yet the mucous membranes are of 
a bright rosy colour. Nevertheless, acting on this idea, I have 
given at night such substances as are powerful stimulants to the 
respiratory centre, like nux vomica and strychnine, and I have 
found that the sweating is usually arrested by them. A small 
dose is sometimes sufficient, but occasionally it must be steadily 
increased until as much as half a drachm of the tincture of nux 
vomica is given at once. The only disadvantage that I have 
noticed from this treatment is that the excitability of the respi- 
ratory centre sometimes persists during the day, and renders the 
cough more troublesome. 1 have tried to remedy this by 
combining strychnine with opium, and partially succeeded. If we 
now review the remedies used in the night-sweating of phthisis, 
we shall see that almost every one of them has a stimulant 
action on the respiratory centre. This is possessed in a marked 
degree by atropine and hyoscyamus. Ipecacuanha has this 
action also, and its combination with opium, in the form of 
Dover’s powder, although it causes sweating in healthy persons, 
tends to restrain it in phthisical patients. Picrotoxine, salts of 
zinc, and pilocarpine, all stimulate the respiratory centre also, 
and we find that the last is useful in the night-sweats of phthisis, 
although we should expect from its physiological action that it 
would be injurious, stimulating, as it does, the terminations of 
the secreting nerves in the sweat-glands themselves. It is pos- 
sible, however, that in addition to the stimulation of the sweat- 
centres by venous blood, the night-sweats of phthisis may be 
sometimes increased by the high temperature of the patient, 
and in such cases quinine, as Murrell has pointed out, is likely 
to be most serviceable. 

ACTION OF DRUGS ON THE BLADDER 

The walls of the bladder consist of involuntary muscular 
fibre which expels the urine by its contraction. Around the 
neck of the bladder is a band of involuntary muscular fibre, the 
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sphincter vesicee, which by its contraction closes the orifice and 
prevents the escape of urine. The sphincter vesicsB receives its 
motor supply through the third, fouirth, and fifth sacral nerves. 

The nerve-centre for the movements of the bladder is 
situated in the spinal cord opposite the fifth lumbar vertebra in 
4ogs, and the seventh in rabbits. This centre is able to regulate 
the retention and discharge of the urine by the bladder even 
when the spinal cord is divided between it and the brain, but the 
activity of the centre under normal conditions is modified by the 
brain, so that we may consider that there is a cerebral as well 
as a spinal centre for the bladder. The spinal centre may be 
set in action either reflexly, or by stimuli passing down from it 
to the brain. The cerebral centre may be set in action either 
reflexly or voluntarily. 

Usually when the pressure of the urine within the bladder is 
increased beyond a certain limit depending not only on the 
quantity of the water, but on the state of the contraction of the 
bladder itself, the neck of the bladder becomes slightly dilated, 
and a drop of urine exuding acts as a stimulus to the sensory 
nerves of the urethra, and thus calls reflexly into action the 
-centre in the spinal cord by which at the same time the 
sphincter vesicse is inhibited, and the detrusor urinse stimulated. 
Reflex action may also be induced by stimulation of other 
nerves, as for example by the application of a wet sponge to the 
anus or perinaeum. The cerebral centre is usually called into 
action by the sensation of the bladder being full. It may be 
-called into action voluntarily, although there is little urine in 
the bladder ; and also may be excited by emotion, such as fear. 

It may be also excited reflexly through the sense of hearing. 
Boerhaave was accustomed, when patients found difi&culty in 
passing water, to make an attendant pour water from a height 
into a basin in the patient’s hearing. The splashing thus occa- 
sioned induced the patient to pass water, and a similar effect, 
as is well known, is produced on horses by whistling. Nervous 
agitation has often the contrary effect of producing retention of 
water. When it is desirable for a person to pass water — e.g. 
when a specimen of urine is wanted for examination — it is 
advisable to put him in a room by himself and turn on a tap 
within his hearing. The removal of the restraint exercised by 
the presence of another person, along with the stimulant action 
of the sound of falling water, rarely fails to produce the desired 
effect. Even the recollection of the sound of falling water will 
tend to cause evacuation of the bladder, and when there is diffi- 
culty in passing water the patient may sometimes obtain relief 
by thinking of a waterfall. Washing the hands in cold water 
also tends reflexly to cause evacuation of urine, and the effect of 
a wet sponge to the perineeum has already been mentioned. 

Vesical sedatives are substances which lessen the irritability 
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of the bladder, and thus remove pain, and lessen the desire to* 
urinate. This desire may be excited not only by the presence 
of urine in the bladder, but by the irritation of calculi, or in- 
flammation of the mucous membrane of the bladder itself- 
When calculi are a source of irritation, carbonate of calcium taken 
internally seems to lessen the irritability. In cystitis the irrita- 
tion is diminished by the use of very hot water externally, in a 
bidet or hip-bath. The irritability of the nerves may be dimin- 
ished by opium, belladonna, and hyoscyamus, and by drinking 
freely of warm water, either alone or in the form of an infusion 
or decoction of some mucilaginous substance, e.g. linseed-tea or 
barley-water. 

In chronic inflammation the irritation may be diminished by 
astringents such as buchu, uva ursi, pareira brava, and alche- 
milla. Vesical tonics are substances which increase the con- 
tractile power of the muscular fibres in the bladder. They are 
therefore useful in two different conditions, for by strengthen- 
ing the detrusor urinse they prevent retention, and by strength- 
ening the sphincter vesicae they prevent incontinence. 

Some of these remedies appear to act by increasing the 
stimulating power of the urine, so that the sphincter vesicae is 
consequently more firmly contracted ; of this class is cantharides. 
Others appear to alter the direction of reflex action ; such are 
the passing of a bougie through the urethra once or twice a day, 
or the application of an injection of nitrate of silver, ten to 
thirty grains to the ounce, to the neck of the bladder. Others 
act on the nerve-centres and apparently are useful sometimes 
by lessening the reflex susceptibility from the bladder, so that 
the detrusor urinse is less called into action ; at other times by 
increasing the susceptibility of the nerve-centre, so that the 
sphincter vesicas is more firmly contracted— of the latter class is 
strychnine ; to the former belongs bromide of potassium, which 
must be given at night. Belladonna, which is one of the most 
useful remedies in incontinence of urine, acts upon the nerve- 
centres, but whether it acts in the same way as strychnine or as 
bromide of potassium, it is difficult to say. It is quite possible 
that it lessens the sensibility of the bladder to changes of pressure 
within it in somewhat the same way as it lessens the sensibility 
of the heart to changes in blood-pressure (p. 298). 


Urinary Sedatives and Astringents. 

When the urinary passages are healthy, the secretion of 
mucus from them is very slight, and the presence of urine in 
the bladder or its passage along the urethra usually gives rise to 
no pain. Pain and scalding are sometimes caused by an ab- 
normally acid urine, or by the presence of crystals of uric acid 
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in it, even though the mucous membrane itself be healthy. In 
such cases the use of potash or lithia is indicated to restore the 
healthy character of the urine. 

When the bladder itself is irritable or inflamed, the secretion 
of mucus is increased and there is constant desire to micturate. 
There are here two indications to be fulfilled : one is to lessen 
the irritability, and the other is to remove the inflammation. 
In lessening the irritability, belladonna seems to be especially 
useful, and to diminish the inflammation, astringents are em- 
ployed. 

In inflammation of the urethra the same indications exist, 
and here also cubebs, copaiba, and sandal- wood oil are employed. 
It is, however, easier to apply astringents locally to the urethra 
than to the bladder, and consequently astringent injections are 
more frequently used : these are usually solutions of alum, sul- 
phate or acetate of zinc, and acetate of lead. 

Finely-divided powders act also beneficially by keeping the 
inflamed walls of the urethra apart, and on this account a mix- 
ture of sulphate of zinc and acetate of lead, which gives a fine, 
white, insoluble precipitate of sulphate of lead, is more efficacious 
than either of the solutions employed alone. Kaolin or china 
clay, which is a completely inert powder, as well as bismuth and 
calomel, have also been used for a similar purpose. As it is 
found that the secretion in gonorrhoea frequently, if not always, 
contains microscopic organisms, the injection of antiseptics has 
been used : among these may be mentioned permanganate of 
potassium and zinc, boric acid, carbolic acid, sulpho-carbolates, 
sulphurous acid, as well as drugs having both an astringent and 
antiseptic action, like chloralum, perchloride and pernitrate of 
mercury, and chloride of zinc. 

The beneficial effects of copaiba in inflammation of the 
bladder and urethra are probably due to its antiseptic action. 
It is excreted in considerable quantities by the kidneys apd 
renders the urine antiseptic, so that its decomposition and the 
appearance of bacteria in it are greatly retarded or completely 
prevented. The whole urinary passages from the glomeruli of 
the kidney to the orifice of the urethra are thus washed out by 
antiseptic urine, which does not decompose, and which tends 
to destroy or remove any germs that may be present. Cubebs, 
terpenes,' and naphthalin * have probably a similar action. 


* Schmiedeberg, Arzneimittellehre^ p. 121. 

* BoBsbach, Berlm. Min, Wocliemchr,^ 1884, No. 46, p. 279. 
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CHAPTER XVI. 

ACTION OP DKUGS ON THE GENEEATIVE SYSTEM. 

Aphrodisiacs and Anaphrodisiacs. 

The sexual function is regulated by two nerve-centres, one of 
which is cerebral and the other spinal. The cerebral centre is 
the seat of the feelings and appetite which prompt the individual 
to seek sexual congress. 

The spinal centre regulates the condition of erection in the 
sexual organs which is necessary for coitus. These two centres 
may act independently of each other, e.g. when the spinal cord 
is cut, but in the normal condition they naturally influence each 
other, excitement of the spinal centre re-acting on the cerebral 
centre so as to awaken sexual feelings, and excitement of the 
cerebral centre re-acting on the spinal so as to produce erection 
of the genital organs. 

Erection is due partly to dilatation of the arteries in the 
erectile tissues of the genital organs, and partly to compression 
of the efferent veins. The blood being thus allowed to flow 
freely into the organs, and prevented from flowing out, distends 
them so as to render them turgid and more or less rigid. 
During the orgasm the turgidity is increased by partial stoppage 
of respiration, which, by rendering the blood venous and thus 
stimulating the vaso-motor centre, tends to raise the blood- 
pressure in the body generally, and in the erectile tissues 
particularly. 

Dilatation of the arteries in the genital organs and conse- 
quent erection occurs on stimulation, either of the genital centre 
in the lumbar spinal cord or of the vaso-dilating nerves (nervi 
erigentes) which pass from it to the genital organs and end in a 
ganglionic plexus surrounding the arteries. 

The lumbar genital centre may be excited either reflexly by 
stimulation of the sensory nerves of the genital organs and ad- 
joining parts, or by psychical stimuli transmitted to it from the 
brain. 

The exact seat of the cerebral genital centre has not been 
determined, but Eckhard has found that irritation of the crura 
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cerebri can produce similar effects to stimulation of the nervi 
erigentes. 

The cerebral genital centre may be stimulated and sexual 
feelings aroused by impressions made on the nerves of special 



•Sensory nerves of nates 
and rectum. 


Pig. 154.— Diagram to illustrate the action of aphrodisiacs and anaphrodisiacs. The darkly-shaded 
spot indicates the genital centre in the brain, and the lighter spot the spinal centre in the 
lumbar portion of the cord. The direction In which impulses are conveyed along the nerve.s 
are indicated by the arrows. The nerves from the general surface have been represented as 
going to the cerebral centre, and acting through it on the spinal centre. It is probable, how- 
ever, that several of them pass directly to the spinal centre, as represented in the case of the 
nerves of the nates. 


or general sense, e.g. on the eye, ear, nose, on the mammse, and 
general surface of the body, the genital organs and parts adjoin- 
ing, as the bladder, prostate, and nates. Thus, sexual excitement 
may occur in consequence of the sight of persons or pictures, 
the reading or hearing of licentious stories, or of irritation of the 
surface of the body either by gentle friction or by jiruriginous 
irritation due to irritating articles of clothing, parasites, or skin 
diseases. Distension of the bladder has a somewhat similar 
effect, and the irritation consequent on an enlarged prostate is 
probably, in part at least, the cause of the great sexual excite- 
ment which sometimes occurs in elderly men. A very acid con- 
dition of the urine, such as is found in some gouty patients, may 
possibly have a similar action. Chlorate and nitrate of potassium 
administered internally are said by Jacobi ^ to render the urine 
BO irritating and to produce such sexual excitement as to lead to 
onanism. Ascarides in the rectum may cause excitement of the 
cerebral genital centre and give rise to nocturnal emissions as 
well as possibly to diurnal excitement, and in females they may 
cause even greater irritation by passing into the vagina. Irrita- 
tion of the rectum from the presence of piles or fissure may also 
give rise to such great sexual excitement as to induce onanism 
or nymphomania. Faeces in the rectum, and perhaps in the 


‘ Medical Times a‘>id Gazette, 1876, vol. i, p. 177. 
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colon, may also cause sexual excitement in some persons or 
increase it when present. 

Such sources of local irritation may sometimes be insufficient 
to affect the cerebral centre during waking hours, when the 
attention is otherwise engaged, but may do so powerfully during 
sleep, or when the cerebral fimctions are disturbed by cannabis 
indica, and they may then produce erotic dreams or seminal 
emissions. 

The lumbar centre is most readily excited by mechanical 
stimulation of the genital organs, but it may be also powerfully 
stimulated from the mucous membranes of the urinary passages, 
as is seen in the painful priapism which occurs in poisoning by 
cantharides. 


Optic nerves 

Auditory nerves . 
Olfactory norvea . . 


Nerves of nmnamse and general surface 

Stomach 

Intestine 

Nervi erigentes 

Sensory nerves of genital organs 

„ prostate and bladder , 
f, perineum and rectum 

Fig. 155.— Diagram to illustrate the effects on the genital centres of irritation of the stomach or 
intestine by flatolenoe, acrid matters, or feecal accumuiationa. 



Stimulation of the lumbar centre without stimulation of the 
cerebral centre may occur from the presence of faeces in the 
rectum and perhaps in the colon, so as to give rise to seminal 
emissions during sleep unaccompanied by any dreams of a sexual 
character. Distension of the stomach or intestines by flatus 
may have a similar effect (Fig. 155), 


Aphrodisiacs. 

These are medicines which increase the sexual appetite. 
Irritation of the nates, either mechanically alone, by flogging, 
or mechanically and chemically combined, by urtication or 
flogging with nettles, has been used as an aphrodisiac.^ 


' Troasseau et Pidoux, TraiU de Thirapeutique^ 

Q a 
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The sexual function requires, however, for its proper per- 
formance a healthy state of the body, and good, or at least fair, 
nutrition ; without these mere reflex excitement of the genital 
centres is likely to prove ineflScient for the propagation of the 
race. Tonics generally, such as iron, are therefore to be regarded 
as indirect aphrodisiacs. 

Strychnine has probably a double action, both increasing the 
general nutrition and rendering the genital nervous centres, both 
lumbar and cerebral, more susceptible to the action of stimuli. 
Its aphrodisiac action is sometimes an objection to its use as a 
tonic, for both it and nux vomica may cause seminal emissions 
vhich more than counterbalance its tonic action and weaken 
the patient. 

Cannabis indica has been regarded as an aphrodisiac, but 
the trials of it made in this country seem to show that it does 
not itself at least have any such action, and merely induces a 
condition of partial delirium in which Easterns may possibly 
have visions of a sexual nature, and indeed, they try to give a 
sexual direction to the mental disturbance which the cannabis 
produces, by mixing with it musk, ambergris, or cantharides. 

Catharides act as an aphrodisiac, but their action is probably 
due to an irritating effect on the mucous membrane of the 
urethra, and their use in such doses as to have any aphrodisiac 
action is attended with danger. Blatta orientalis when used as 
a diuretic may have an aphrodisiac action like cantharides.* 

. Alcohol appears to excite the cerebral centre and increase the 
sexual appetite, while it interferes with the proper performance 
of the generative act.* This interference may be due to partial 
paralysis of the lumbar centre or the nervi erigentes ; but para- 
lysis of the vaso-motor centre is probably a potent factor, or may 
indeed be the only cause of the impotency produced by alcohol ; 
for alcohol paralyses the vaso-motor centre to such an extent 
that it will not react to the stimulus of venous blood, and even 
suffocation will not raise the blood-pressure.® Consequently, the 
rise in blood-pressure which holding the breath wiU normally 
produce during coition (p. 447) will not occur when much alcohol 
has been taken, and the penis, although it may be turgid from 
dilatation of the vessels, will not acquire the rigidity necessary 
for the generative act. 


' Buttenwieser, Der practische Arzt, Feb. 1882. 

* Shakespeare, Macbeth, act ii. scene 8, 

• Dogiel, Pflilger's Archiv, vol. viii. 
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Anaphrodisiacs. 


These are medicines which diminish the sexual passion. 
The agents employed as anaphrodisiacs are : — 


Ice. 

Cold baths, local and 
general. 

Bromides of potassium 
and ammonium. 
Iodide of potassium. 


Conium. 

Camphor. 

Digitalis. 

Purgatives. 

Nauseants. 

Bleeding. 


Anaphrodisiacs may act locally on the genital organs, or may 
act upon the genital nerve-centres. 

The effect on the nervous system may be directly exerted on 
the nervous structures themselves, on the circulation, nutrition, 
and general surroundings. Amongst the most powerful local 
anaphrodisiacs is the continuous application of cold by means of 
ice. Bromide of potassium possibly has also a local as well as 
a general action. 

When the lumbar portion of the cord is abnormally stimu- 
lated reflexly, the stimulus ought to be removed : thus, in warm 
countries, where smegma may accumulate around and irritate 
the glans penis, very careful washing is requisite and circum- 
cision is an advantage. Both in warm and cold countries cir- 
cumcision, either general or partial, is useful if the prepuce be 
very long and its orifice much contracted. 

When the irritation appears to arise from the presence of 
very acid urine, or of crystals of uric acid, irritating the bladder 
or urethra, as in gouty persons, potash or lithia should be em- 
ployed to lessen the acidity of the urine, or to render it neutral. 
Where abnormal irritation of the genitals is present the urine 
should be examined for sugar as well as for uric acid, as the 
sugar may cause local irritation of the prepuce or vulva. 

Distension of the bladder ought also to be avoided, and in 
persons who suffer from seminal emissions, occurring in the 
morning, it is occasionally advisable that they should be 
awakened and empty the bladder an hour or more before their 
usual time of rising. 

If stone in the bladder is acting as an irritant, surgical treat- 
ment should be employed, but in cases where this is inadvisable, 
or where the irritation is dependent on enlarged prostate, general 
anaphrodisiacs must be used, such as bromide of potassium 
in large doses, care also being taken that the condition of the 
urine is not abnormally acid or alkaline. Ascarides in the 
rectum must be treated with anthelmintics. When irritation 
arises from piles the use of sulphur internally is often beneficial, 
though surgical interference may be necessary both for them and 
for fissure. 


o o 2 
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When irritation arises from fsecal accumulations in the 
rectum or colon, they should be removed and their return pre- 
vented by the careful use of aperients. 

Flatulent distension of the stomach or intestines may be re- 
moved by alkalis and cholagogues, bitters (p. 878), and especially 
by strychnine, which gives tone to the intestine. It thus happens 
that, notwithstanding the tendency of strychnine to cause sexual 
excitement and produce emissions by its action on the nerve- 
centres, it may sometimes effectually relieve these conditions by 
its action on the intestine. 

As anything which tends to increase the flow of blood to the 
genital organs or the lumbar portion of the spinal cord heightens 
their excitability, care should be taken not only to avoid this, but 
also to direct as much as possible the current of blood to other 
parts of the body. Thus, warm and heavy clothing or pads 
about the hips or loins should be avoided, and a hard mattress 
should be used in the place of a feather bed. Sometimes patients 
suffer from emissions in consequence of lying on their back. 
This is probably due to the effect of warmth on the spinal cord, 
and in order to avoid it, a towel or girdle should be put around 
the loins with a knot tied in it, or some hard substance fastened 
on it opposite the spine, so that the person would, even during 
sleep, be prevented from lying on his back. Walking exercise is 
not so useful as exercise of the arms, as in rowing, gymnastics, 
or mechanical occupations, such as those of a carpenter or black- 
smith, because, in walking, the current of blood passes towards 
the lower extremities and part of it may become directed to the 
pelvis. In the other occupations just mentioned, the current 
of bloqd is, on the contrary, directed to the upper extremities. 
Working a treadle, as in turning a lathe or sewing-machine, is 
objectionable, both because the blood is directed towards the 
lower extremities generally and because it may become specially 
directed to the genitals by occasional friction of the clothes. 

Hard mental work has also a similar effect to that of bodily 
exercise. In addition to these measures, a meagre diet, and 
especially a vegetable diet, with the avoidance of stimulants, is 
of considerable service. 


Emmenagogues and Ecbolics. 

Emmenagogues are remedies which restore and regulate 
the normal menstrual flow when it is absent or deficient or 
irregular. 

Ecbolics are remedies which cause the expulsion of the 
contents of the uterus. 

In menstruation both ovaries and uterus become congested. 
An ovum is discharged, and a flow of blood occurs from the 
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uterus. Diminution or absence of the menstrual flow may be 
occasioned either by general or local conditions : thus great 
debility or ansemia may cause it, and it is very frequent indeed 
in the anromia and debility which are consequent on the occur- 
rence of slight consolidation in the lungs. 

A local cause may be deficient determination of blood to the 
ovaries and uterus, although no general anaemia exists. 

The remedies employed for these two conditions are termed 
indirect emmenagogues. To correct anaemia, iron, manganese, 
and cod-liver oil may be employed. 

In order to determine more blood to the uterus, warm foot- 
baths, warm hip-baths, mustard hip-baths, mustard stupes or 
poultices to the thighs and lower part of the abdomen, and 
leeches to the inside of the thighs or to the genitals, and aJoetic 
purgatives, may be employed. 

It might at first seem from theoretical consid&ations that 
foot-baths could hardly have any action on the uterus, but warm 
foot-baths cause great dilatation of the arteries in the legs, and 
it is probable that this dilatation extends up the iliacs, so that 
more blood may be sent to the genitals as well. But in addition 
to this, it is not at all improbable that a close nervous connection 
exists between the vascular supply of the uterus and of the feet, 
for not only does the warm foot-bath tend greatly to restore, but 
cold and wet feet are amongst the most powerful agents in 
checking, menstruation. 

Other substances, which seem to have a direct stimulating 
action upon the womb itself, are called direct emmenagogues. 
It is not easy to see at present how they act ; we know, however, 
that when given in large doses they cause contraction of the 
womb, and thus act as ecbolics. The chief emmenagogues 
are : — 

Indirect Emmenagogues. Direct Emmenagogues. 


r Hot foot. 

Ergot. 

Baths . < Hot hip. 

Digitalis. 

( Mustard. 

Savin. 

Leeches 1 genitals, 

l^eecues | 

Quinine. 

Asafoetida. 

( Baths. 

Myrrh. 

Mustards Poultices. 

Guaiacum. 

( Stupes. 

Cantharides. 

Purgatives, as aloes. 

Borax. 

Iron. 

Rue. 

Manganese. 

Cod-liver oil. 

Strychnine. 

Hydrastis.* 


* FeUner, * Die physiolog. Wirkung einlger Praparate des Hydrastis Canadensis. 
Wien, med, Jahrbilcher, 1885. 
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Ecbolics. 

The involuntary muscular fibres of the uterus appear, like 
those of the ureter or of the frog’s heart, to possess the power of 
rhythmical contraction, and may contract when entirely separated 
from the general nervous system. They are, however, controlled 
by the higher nerve-centres. There appears to be one centre, 
situated in the lumbar portion of the spinal cord, which is of 
itself sufficient to Regulate all the movements, for they go on 
normally, even when the spinal cord has been completely divided 
above it. This centre may be reflexly stimulated and contrac- 
tions of the uterus induced by irritation of the ovarian, crural, 
or sciatic nerves. It may be also stimulated by the action upon 
it of drugs circulating in the blood, as ergotin, picrotoxine, or 
strychnine, or by great venosity of the blood, due to asphyxia. 

There appears, however, also to be a second centre for the 
uterus, as for the male genital organs, in the brain {vide p. 448), 
by which the lumbar centre may be excited, and in consequence 
of this, stimulation of the cerebellum, crura cerebri, corpora 
striata, and optic thalami, also gives rise to uterine contractions. 

Von Basch and Hofmann consider that the impulses pass to 
the uterus from the central nervous system, along two sets of 
nerves. One is composed of nerves passing from the inferior 
mesenteric ganglion to the hypogastric plexus. Stimulation of 
these causes circular contraction of the uterus, descent of the 
cervix and dilatation of the os. The other consists of branches 
passing from the sacral nerves across the pelvis to the hypogastric 
plexus, and representing the nervi erigentes. On stimulation of 
these the uterus contracts longitudinally ; the cervix ascends and 
the 08 closes. 

The mode of action of ecbolics has not been satisfactorily 
ascertained. Ammonia injected into the circulation appears to 
cause contraction of the muscular fibres, for it causes contraction 
of the uterus even when all nervous connections have been 
divided. Ergot possibly acts in the same way, but it is possible 
also that it acts on the spinal centre. 

The chief ecbolics are : — 

Ergot. 

Hydrastis. 

Quinine. 

Savin. 

Thuja. 

Uses. — ^Ecbolics are used to accelerate the expulsion of the 
child when the passages are free but expulsive power is deficient, 
and to cause firm contraction of the uterus and so prevent 
haemorrhage after delivery. 
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Ac^uncts. — Compression of the uterus by kneading, pressure 
over it by a pad, the hand dipped in cold water laid over the 
uterus, or a cold pad. Sternutatories have been used to supple- 
ment the expulsive power of the uterus, and when necessary^ 
operative interference must be had recourse to. 

The injection of hot water into the vagina, as hot as can be 
borne, is a great aid in causing firm contraction of the uterus, 
and thus stopping post partem haemorrhage. Some of the liquid 
probably enters the cervix through the flaccid os {vide p. 851). 


Action of Drugs upon the Mammary Glands. 

The milk-glands somewhat resemble the salivary glands in 
the way in which they are affected by the central nervous system, 
and by the action of drugs upon them. The action of the central 
nervous system on the milk- glands, however, has not been made 
out with anything like the same clearness as in the case of the 
salivary glands, experiments on animals not having given very 
definite results. It is chiefly inferred from the effect of mental 
emotions in checking or altering the secretion of the milk ; and 
from the effect of belladonna locally applied in checking the 
secretion. The amount of secretion appears to depend on the 
amount of blood-pressure in the gland, and gentle stimulation of 
the nipple increases both the flow of blood to the gland and the 
secretion of milk. It is uncertain whether there are definite 
secreting nerves affecting the gland-cells apart from the vaso- 
motor nerves. 

The character of the milk depends to a great extent upon the 
feeding and exercise of the mother, and diet is the most important 
agent in regulating both the quality and the quantity of the milk. 
As Dolan points out, it not unfrequently happens that a wet 
nurse, when first she arrives, yields such milk that the child she 
is nursing thrives well, but the quality soon falls off. In place 
of much outdoor exercise and plain, nutritious diet, she is fed 
luxuriously and gets little exercise. In order to restore the 
quality of the milk in such a case, the woman must be restored 
as far as possible to her previous conditions of diet and exercise. 

Many substances are excreted in the milk, such as ammonia 
and the aromatic oils to which vegetable substances belonging 
to UmbellifersB and Cruciferse owe their flavour, probably also 
all volatile oils are thus excreted. Amongst those which have 
actually been found to pass into the milk are the oils of anise, 
cumin, dill, wormwood, and garlic, as well as turpentine and 
copail)a. The purgative principles of rhubarb, senna, scammony, 
and castor-oil, pass into the milk. Opium, iodine, and indigo do 
BO also, and metals, such as antimony, arsenic, bismuth, iron, 
lead, mercury, and zinc. Volatile oils, having an agreeable taste, 
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do not appeax to affect the secretion of milk directly, but appear 
to render it pleasant to children, so that they take the breast 
eagerly. When lactation is defective they may increase the 
reflex stimulus to the nipple by making the child suck more 
vigorously and thus increase the quantity of milk. For this 
reason such volatile oils as anise and dill may be useful as galac* 
tago^es. Garlic, on the contrary, renders the milk disagreeable 
to children, so that they will not take it. Copaiba also renders 
the milk disagreeable. The nearest approach to a true galacta- 
gogue is jaborandi, but it affects the gland only temporarily. 
Beer and porter stimulate the secretion for a short time, but 
they produce no proportionate benefit in the child, and nursing 
mothers are, as a rule, much better without alcohol, and should 
rather take milk instead. When the milk of the mother is defi- 
cient in saline constituents they may be supplied by giving the 
appropriate salts to the mother. 

Various physiological actions may be produced in the child 
by administering drugs to the mother. The administration of acids 
to nursing mothers is generally to be avoided, as they are apt to 
cause griping in the child. Neutral salts as a rule pass into the 
milk and cause looseness of the bowels in the child. Senna, 
castor-oil, rhubarb, scammony, sulphur, and probably jalap, act 
as purgatives to the child. Salts of potassium administered to 
the mother will act as diuretics to the child. Turpentine ad- 
ministered to the mother also can be detected in the urine of the 
child ; and this is also the case with copaiba and iodide of potas- 
sium. Opium administered to the mother may act as a narcotic 
to the child, and mercury, arsenic, and iodide of potassium may 
all be given to nursing children by administration to the mother. 
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CHAPTER XVn. 

METHODS OF ADMINISTERING DRUGS. 

Deugs may be used either for their local or general action, and 
sometimes for a combination of the two. Thus a solution of 
opium may be applied to the eye for its local effect in relieving 
irritation of the conjunctiva. It may be given by the mouth or 
injected under the skin to relieve pain and induce sleep, though 
the seat of the pain may be far removed, both from the point of 
injection and from the alimentary canal ; or the opium may be 
applied in the form of a pessary in uterine disease to relieve pain, 
both by its local action on the part, and its general action on the 
system after absorption. 

In order to produce their general action drugs may be intro- 
duced into the system through the skin, subcutaneous cellular 
tissue, lungs, mucous membranes, especially that of the aliment- 
ary canal, serous membranes and veins. The same drug applied 
in the same quantity through different channels may have different 
effects ; for not only may slower absorption give rise to difference in 
the amount present at any time in the blood, as already explained 
(p. 88), but a reflex effect upon the organism may be produced 
by the local action of the drug at the place of introduction. 

Application of Drugs by the Skin. 

There are three different methods of applying drugs by the 
skin which are well recognised, these are : — 

1. Epidermic, to the skin covered by epidermis. 

2. En dermic, to the skin denuded of epidermis. 

3. Hypodermic, to the subcutaneous cellular tissue. 

Epidermic Application. — Remedies are applied to the un- 
broken skin chiefly for their local action on the part to which 
they are applied, or their reflex action through the nervous system 
on more distant parts. The epidermic applications are compara- 
tively rarely used as a means of introducing drugs into the system, 
for the epidermis opposes such an obstacle to absorption, that it 
takes place slowly and with great difficulty. 

In some of the lower animals, such as frogs, respiration takes 
place to such an extent through the skin, that the anima l will 
live for a long time after respiratory movements have ceased. 
Respiration also takes place through the skin in man, but to a 
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very slight extent, the absorption of oxygen and the excretion of 
carbonic acid being only about ^^th part of that in the lungs. 

The skin is able to absorb other gases as well as oxygen, such 
as sulphuretted hydrogen, carbonic acid, carbonic oxide, and the 
vapours of hj^drocyanic acid, ether, and chloroform. 

From the relief which persons who have been shipwrecked and 
have suffered from extreme thirst have received by bathing in 
sea-water, or putting on shirts wet with sea-water, it seems 2^rob- 
able that the skin is able to absorb water, but this fact also shows 
that solids dissolved in the water are not absorbed by the skin. 
A good deal of discussion has taken place regarding the absorp- 
tion by the skin of substances aj)plied to it in a state of solution. 
Experiments on this point have usually been made with iodide 
of potassium, on account of the ease with which this salt can be 
detected in the urine. The results have generally been negative, 
but sometimes they have been positive. The general result is 
that the salt is never absorbed by the skin from the solution, and 
that in the cases where absorption has taken place, it has been 
due to the skin not having been washed after the bath, so that 
the iodide has crystallised on the surface, and has afterwards by 
friction of the clothes been rubbed into the sebaceous glands. 
It would appear that the fat in the skin as well as the epidermis 
presents an obstacle to the absorption of substances in solution, 
but when they are applied in such a form that they can readily 
mix with the sebaceous matter of the skin, they are tolerably 
readily absorbed, as for example when they are used in the form 
of ointment and well rubbed into the skin, so as to penetrate into 
the sebaceous follicles and also the sweat-glands. They are also 
absorbed when dissolved in ether, and especially in chloroform, 
even when simply painted over the surface. Alcoholic solutions 
are not absorbed when painted on in this way, although they 
may be absorbed if rubbed well in. It has been supposed that 
the absorption of chloroform solution is due to the chloroform 
mixing with the sebaceous matter. But, if true at all, this is 
certabdy not the complete explanation of the fact, for as has just 
been mentioned, alcoholic solutions are not absorbed, although 
alcohol as well as chloroform will dissolve sebaceous matter. 
Waller has also shown that chloroform passes rapidly through 
the dead skin, carrying with it alkaloids dissolved in it. Its 
action is therefore to a great extent due to its peculiar endos- 
motic power. 

The vascularity of the skin greatly alters its absorptive power. 
In the frog, absorption usually occurs rapidly through the skin, 
BO that if the hind legs be immersed for a few minutes in a solu- 
tion of cyanide of potassium, the salt is rapidly absorbed and 
can be detected in the mouth of the animal in a few minutes. 
But if the circulation be depressed by the previous administration 
of ether, curare, or any cardiac depressant, this absorption into 
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the system does not take place; for although the cyanide of 
potassium passes through the skin, yet, the subcutaneous circu- 
lation being feeble, it is not conveyed away from the point of 
local application into the system generally. 

The absorption of drugs may therefore be diminished by de- 
pression of the circulation either locally at the point of application 
or in the system generally. It may be rendered more rapid by 
increased circulation at the point of application. A general in- 
crease in the circulation usually accelerates the circulation in the 
diflferent parts of the body, but does not necessarily do so, for the 
vessels of a part may remain contracted while the general circu- 
lation is more rapid than usual. 

A local increase in the circulation occurs from inflammation 
of a part, or from temporary irritation such as that produced by 
rubbing, or by the application of irritant substances. The use of 
friction, therefore, increases absorption not only by pressing the 
substances employed into the sweat-glands and hair- follicles but 
also by increasing the circulation, and this effect will take place 
to a still greater extent if the substances used have a tendency to 
cause dilatation of the vessels. 

The most common methods of applying drugs epidermically 
are baths, poultices, inunction, and friction. 


Baths. 


These may be either local or general. In general baths, 
the whole of the body excepting the head is exposed to the action 
of various agents. According to the nature of the agent, baths 
may be divided as follows : — 


I. Wateb. 


( 


A. Simple. 


fi 



Ordinary full bath. 
Affusions. 

Spray. 

Sitz-bath. 

Foot-bath. 

Cold pack. 

Compresses. 

Douches. 

Tepid bath. 

Warm bath. 

Hot bath. 

Hot foot-bath. 

Hot sitz-bath. 


B. Medicated. 


V 


71) Sea-bathing. 

(2) Common saline bath. Artificial sea- 
water made by dissolving bay-salt 
in water (1 lb. of salt in 80 gals, of 
water 

i fS) Carbonic acid and saline. 

(4) Acid bath. 

(5) Alkaline bath. 

(6) Sulphurated bath, 

^ (7) Mustard bath. 

'(8) Pine bath (Fiohtennadelbad). 
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II. ViPona. 


ni. Am. . 


A Aqaeous. (1) Simple. {f2S“;apour. 

(2) Medicated. Vinegar. 

B. Volatilised drugs, e.g. CalomeL 
Turkish bath. 


Cold Bath. — The effect of a bath depends very much upon 
its temperature. 

In a cold bath, the temperature of the water is at or below 
70" F. 

The first effect of immersion in a cold bath is contraction of 
the vessels of the skin, accompanied by a feeling of chilliness and 
perhaps even of shivering. When the water reaches the level of 
the chest, the respiratory centre becomes reflexly affected, and the 
respiration becomes gasping. 

After a few minutes the cutaneous vessels begin to relax, 
and the blood returning to the surface warms it. If the person 
now comes out of the bath, dries quickly and rubs vigorously, 
the brisk circulation in the skin gives rise to a pleasant feeling of 
warmth. 

The feeling of warmth, or at least of lessened coldness, will 
occur even if the bath be continued, but the increased circula- 
tion in the skin allows the blood to be much more rapidly cooled, 
and thus the temperature of the body is much more quickly 
reduced. When the blood which has been thus cooled in the skin 
returns to the nerve-centres, it appears to stimulate the vaso- 
motor centre and produce a second contraction of the cutaneous 
vessels, accompanied by a greater and more persistent chilliness 
than before. 

The object of cold baths is usually : — 1st, either to have a 
tonic and bracing influence on the body ; or 2ndly, to abstract 
heat from the body in cases of fever. 

As a tonic the cold bath is often very eflBcacious, and not only 
gives a feeling of strength and comfort, but tends to prevent those 
who take it from catchmg cold so readily as they might otherwise 
do. The vessels of the skin are, as has already been mentioned, 
the regulators of temperature, and contract when they are exposed 
to cold : thus protecting the internal organs from its chilling 
influence. But Eosenthal has found that when animals are kept 
for a long time in a warm chamber, their vessels lose to a great 
extent their contractile power, and thus the animal becomes much 
more readily chilled when exposed to cold. Cold baths, by train- 
ing, as it were, the cutaneous vessels to contract, tend to protect 
the organism from the injurious effects of accidental exposure. 
Besides this, however, the stimulation to the circulation which 
comes as an after-effect, tends to increase both the tissue- 
change in the body, and the excretion of waste-substances from it. 
In consequence of this, cold bathing is usually followed by an 
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increased appetite, so that the most favourable conditions for the 
nutrition of the body are supplied by cold baths, viz. increased 
supply of food, increased tissue-change, increased excretion of 
waste. 

Cold baths may therefore be looked upon as a most powerful 
tonic. 

But while cold baths are of great use to those with whom 
they agree, they may be productive of great harm when 
they are indiscreetly used. As a general rule it may be said 
that when they cause much discomfort during the bath, and 
especially if they cause chilliness afterwards, not removed by 
brisk friction, they do harm rather than good. This is more 
especially the case with children and with persons of feeble 
circulation. 

Rosenthal’s experiments, already quoted, show us that there 
is a scientific basis for the popular notion of * hardening ’ by 
exposure. But this process may be carried much too far, and 
instead of getting excitement of the circulation with all its atten- 
dant advantages, the effect of the bath may be to lower the 
temperature, depress the circulation, and greatly injure the 
nutrition. The risk of such injury may be much diminished 
by proper attention to the mode of giving the bath. In children 
or delicate persons it is better, as a rule, to avoid immersing 
the whole body, and especially to avoid putting the feet in cold 
water at the same time as the body. The best way is to let the 
person sit down in a sitz-bath with the feet out and quickly to 
dash the water over the face, chest, back, and arms. Then a 
large bath sheet is to be thrown around the body so as completely 
to envelope it, and to prevent its being chilled during the process 
of drying. For during the exposure of the body while the sur- 
face is still wet, the chilling process is going on by evaporation 
during summer, and by conduction by the cold air in winter. 
This may be seen markedly in persons of a feeble circulation 
who rise from the bath with a feeling of slight glow, but lose 
it completely and begin to feel chilly, if the process of drying 
is delayed. Instead of a bath sheet, a dressing-gown made of 
towelling may be used. For very delicate persons the water of 
the bath should be rendered tepid by the addition of a little hot 
water, and the face may not be sponged until after the rest of 
the body has been dried and the clothes put on. In winter the 
temperature of the room must not be too low ; it is best, there- 
fore, for delicate persons to take a slightly tepid bath before a 
fire. Tolerance to cold is moreover often established by gradu- 
ally reducing the temperature of the water in successive baths, 
care being taken that no feeling of chilliness supervenes. 

Sometimes the vigorous use of a flesh-brush over the chest 
tends to assist the reaction, and, if practicable, a short though 
brisk walk is advisable just after the bath* It must not, however, 
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be long, as otherwise exhaustion might set in, and the appetite 
instead of being increased would be diminished. 

Besides the tonic action which cold baths exert on the circu- 
lation and on the body generally, they appear to have a beneficial 
action in certain disturbances of the respiration. 

The respiratory centre (p. 241) may be strongly affected re- 
flexly by cold applied to the surface of the chest, as is shown by 
the gasping breathing, or inspiratory tetanus, observed when 
the cold water reaches the chest on walking slowly into it. In 
children suffering from broncho-pneumonia the severe attacks 
of dyspnoea which sometimes occur are relieved by a momentary 
immersion in water at a temperature of 60° P. 

Cold sponging, as recommended by Ringer in his excellent 
work on Therapeutics, is exceedingly useful in laryngismus 
stridulus. It should be used two or three times a day whatever 
be the weather. If the child be hoarse, it should not be allowed 
to go out, but if there is no hoarseness, the fresh air, even if 
cold, will be advantageous. To arrest a paroxysm cold water 
should be dashed over the child. 

Ringer also recommends it for a catch in the breath occur- 
ring in young children during the night, awaking them from 
sleep. 

By abstracting heat, cold baths are useful in fever in several 
ways. By reducing the temperature they tend to lessen the 
amount of tissue-change which is already excessive, and they 
thus tend to husband the patient’s strength, as well as to reduce 
the alterations of the tissues, such as fatty degeneration of the 
heart, which occur in consequence of a high temperature. By 
lessening the temperature also, they diminish the rapidity of 
the pulse, and by thus prolonging the cardiac diastole give more 
opportunity for the nutrition of the muscular walls of the heart. 

A high temperature, if it is remittent, is better supported 
than a lower temperature which is continuous, and therefore 
Liebermeister, to whom we in a great measure owe the recent 
introduction of cold baths as a therapeutic measure, uses them 
with the object of increasing and prolonging the remissions 
in temperature which usually occur spontaneously in febrile 
diseases — producing a condition of ‘ relative apyrexia.’ 

There are several ways of emplojdng cold baths to reduce 
temperature. One is that of cold affusion, in which the patient 
is put into a tub and four or five gallons of cold water thrown 
over him. Another is to place the patient in a bath at about 
90° ^ . and gradually reduce the temperature, by the addition 
of cold water, to 80°, 70°, or even 60° P. The patient is kept in 
this from ten to twenty minutes, according to his strength and 
the height of the temperature. As the temperature continues to 
fall for some time after the removal of the patient from the 
water, the bath should not be continued so long as to lower it to 
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the full extent required while he is in the bath, lest collapse 
occur afterwards. 

Instead of the bath being gradually cooled down, it may be 
used at once at a temperature between 60® and 90® according 
to the condition of the patient, and if the temperature be very 
high, the water must be cooled still more by means of ice, and 
its action aided by ice given by the mouth and rubbed or laid 
upon the surface of the body. This treatment may be adopted 
even although pneumonia be present, if the patient^s life is 
threatened by an excessive rise in temperature. When the tem- 
perature rises again the bath should be repeated. 

Cold Pack. — The pack is a less efficient means of abstract- 
ing heat from the body, but it is useful in causing a different 
distribution of blood in the body. It is therefore sometimes 
very useful in lessening delirium and producing quietness and 
sleep. In employing it, a wet sheet is wrung well out of cold 
water and wrapped tightly around the patient ; over this are 
wrapped one to three blankets. A little heat is abstracted at 
first by the cold of the sheet, but this is very little, and indeed 
it is asserted by some that cold packs, instead of abstracting heat, 
prevent its escape. The skin soon becomes warm, and frequently 
profuse perspiration is produced. A certain ar&ount of heat is 
lost, though perhaps not very much, by the evaporation through 
the blankets. It is probable, however, that the production of 
heat is to a certain extent lessened, at least in restless patients, 
by their movements being mechanically restrained by the sheet, 
and also by the blood being withdrawn from the internal organs 
and muscles to the skin. As the pack restrains the movements 
in a most complete way and with a force against which it is in 
vain to struggle, while at the same time it is comfortable and 
soothing, it frequently induces sleep when narcotics have been 
useless. 

Cold sponging is sometimes a very useful means of abstract- 
ing heat in cases of fever, where the patient is weak and the 
temperature, though perhaps not going above 104® or 105® F., 
tends rapidly to regain its former height after cooling, and where 
it seems inadvisable to subject the patient to the frequent move- 
ment in and out of bed required in cold baths. The loss of 
heat consequent on cold sponging is due partly to the applica- 
tion of the cold water, but it is due chiefly to the evaporation 
which takes place from the surface of the body. Consequently 
sponging with tepid or even with hot water will also reduce 
temperature. 

Cold Douches.* — In this form of bath a stream of water 
having considerable force is directed against a part of the body. 

* For a short and concise account of the various appliances used in hydro- 
therapeutics, vide Paper on * Rational Hydro-therapeutics,’ by G. L. Pardington, 
M.D., Piuctitioner^ Jan. 1884. • 
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The stream may either be unbroken, and to this the name douche 
is usually restricted, or it may be broken up by delivery through 
a rose into a number of minute streams, so as to form a shower 
or rain bath. If the douche is large (one or two inches in dia- 
meter) it causes a great amount of shock and sometimes does 
much harm. Usu^ly a stream of a quarter of an inch in 
diameter is quite sufficient for all purposes. Douches are chiefly 
applied to the spine, spleen, liver, joints, anus, and vagina. 
The spinal douche usually consists of a single stream, and may 
either be allowed to fall vertically upon the spine, the body being 
more or less inclined, or it may be delivered from a horizontal 
pipe with the body in an upright position. It is useful as a 
stimulant in melancholia, cerebral anaemia, and general debility. 
To avoid too great depression it is better to apply hot and cold 
water alternately, unless it is used immediately after a hot 
application such as a spinal pack. Douches to the head are 
useful in alcoholic coma. Douches to the liver and spleen have 
been found useful in chronic congestion and enlargement of these 
organs. The douche applied to stiffened joints appears sometimes 
to be of considerable service. 

The ascending douche is usually delivered through a rose, 
BO as to form a shower, and it is directed against the perinsBum 
while the patient is in a sitting position. It is useful in hsBmor- 
rhoids and pruritus ani, and when used at a regular hour daily, 
first tepid and then cold, it is useful in constipation. 

The vaginal douche is used by the patient lying on her back 
with her knees drawn up and with the pipe in the vagina. It is 
useful in vaginal leucorrhoea and cervical catarrh, and in chronic 
subinvolution and hyperplasia the hot douche at 105°, F. to 110° F. 
twice a day for several minutes is of much service. 

Local Application of Cold. 

Sitz-bath. — When a person sits down in a cold sitz-bath, or 
when he sits down in an empty bath and cold water is poured 
into it, until it covers the hips, the vessels of the parts exposed 
to the cold contract, and the blood is consequently driven into 
other parts of the body. It would appear, however, that not only 
do the vessels of the skin contract, but also that contraction of 
the intestinal vessels occurs refiexly through the splanchnic 
nerves : so that in consequence there is a feelmg of warmth and 
fulness in the head, an increase in the volume of the arm, as 
measured by the plethysmograph, and a rise of temperature in 
the axilla. 

A cold sitz-bath, when applied only from one to five 
minutes and followed by a brisk rubbing, tends to increase the 
amount of blood in the abdominal organs, to quicken the circu- 


' Pardingloa, 
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lation in the liver and spleen, and to augment the activity of the 
movements of the intestine and bladder. It may therefore be 
used with advantage in constipation and in disorders of the 
bladder depending on weakness, such as either difiSculty in expel- 
ling the urine or difficulty in retaining it. 

In pregnancy, cold sitz-baths are sometimes useful, giving a 
feeling of comfort and strength, and lessening the sensations of 
dragging in the abdomen. 

Where any tendency to premature expulsion of the foetus 
exists they should be avoided, as the increased circulation which 
they cause in the pelvic organs might lead to abortion. 

When cold sitz-baths are continued for a long time, as from 
ten to thirty minutes, at a temperature from 8° to 15° C., the 
contraction of the abdominal vessels appears to be more perma- 
nent, and thus they may be employed for the purpose of lessen- 
ing congestion in the intestine, and may be used with advantage 
in cases of obstinate diarrhoea and congestive enlargement of the 
liver and spleen. 

The effect of a prolonged sitz-bath in lessening congestion of 
the abdominal organs is greatly increased if it be preceded by a 
wash-down, with brisk friction, so that the blood maybe attracted 
to the other parts of the surface as well as driven out of the 
abdomen by contraction of the intestinal vessels. 

Cold Foot-bath. — Coldness of the feet not only causes dis- 
comfort to the person, but if it occurs at night, it may prevent 
sleep. Putting them in hot water maj" warm them temporarily, 
but will not do so permanently, and a much better way is to put 
them in cold water, rub them briskly while in it, and then dry 
them thoroughly with a soft towel, giving them a rub afterwards 
with a rough bath-towel. 

Cold foot-baths are to be avoided during the menstrual period, 
as they have a very great power indeed to check menstruation 
and frequently bring on amenorrhoea. Their power to check 
the menstrual flow is popularly known, and sometimes great 
harm is occasioned by young women using them to check men- 
struation, in order that they may be able to attend some party 
of pleasure. 

Cold Compresses. — By the application of cold over the 
course of an artery, it can be made to contract, and the amount 
of blood to the district which it supplies may consequently be 
diminished. This is shown by the accompanying curve taken by 
Winternitz from the radial artery (Fig. 156). 

The first half of the curve (.4) was taken before anything 
had been applied to the arm. The instrument being allowed to 
remain, ice' was next applied to the arm, and the second half 
of the curve (B) shows the contraction which it had produced 
in the artery. 

When the cold application is allowed to remain for a while, 
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it gradually acquires the temperature of the body, and if evapo- 
ration be prevented, it comes to have the same efect as warmth, 



PiuJ56.— Tracings from the radial artery at the wrist : A before and B after the application of a 
cloth dipped in cold water round the arm. (After Winternitz.) 


but if constantly renewed, the contraction of the artery may be 
kept up. A similar contraction to that just noticed in the ves- 
sels of the arm may be produced in the vessels of the head by 
cold applications around the neck. This is shown by the fall of 
temperature in the auditory meatus. Cold may be applied to 
the neck either by a bag containing ice, or by an india-rubber 
bag, or coils of tubing, through which cold water may be kept 
constantly flowing. 

As a very large proportion of the whole blood in the body 
flows through the carotids, the application of cold to the neck 
may act as a general antipyretic. The accurate application of 
ice-bags to the neck so as to cover the supra-clavicular regions 
also, and thus to cool the blood in the subclavians, has been 
recommended in fever, to reduce* the temperature generally. In 
tonsillitis cold to the neck is useful, for its local action.* 

Cold to the head is frequently applied in delirium, menin- 
gitis, and severe cephalalgia. It may be applied either by a bag 
containing cold water or ice, or stiU more conveniently by a cap 
consisting of india-rubber tubing through which water constantly 
flows. 

A continuous stream of water through an ordinary water-bed 
reduces the temperature slightly and thus relieves the symptoms 
in prolonged fever. 


Warm Baths. 

Tepid Baths. — These baths range from 85® F. to 65® F. or 
29*4® C. to 18*3® C. They are chiefly used for cleansing pur- 
poses, and at the lower margin of about 65® F. they may be used 
for a somewhat tonic action in persons of feeble circulation 
(p. 461). 

Warm Baths. — These range from 97® F. to 85® F., or 
36*1® C. to 29*4® C. When the water is above these tempera- 
tures it forms a hot bath. The warm water softens the epi- 
dermis, and is thus of much use in chronic skin-diseases. It 
dilates the vessels of the surface of the body, and thus tends to 
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lessen any internal congestion. At the same time it tends to 
induce perspiration. On this account the warm bath is useful 
in lessening pain depending on congestion of internal organs 
and in preventing congestion from going on to inflammation. 
It is therefore very serviceable when there is a threatening of 
bronchitis, or gastro-intestinal catarrh, colic, &c. It tends to 
reduce the temperature both by dilating the peripheral vessels 
and inducing perspiration, and is therefore useful in febrile 
conditions. By withdrawing blood from the brain it tends to 
induce sleep. 

Hot Baths. — These range from 97® F., or 86-1° C., upwards. 
A much higher temperature than can be endured at first can be 
borne if the temperature be gradually raised by the gradual 
addition of hot water to the bath while the body is immersed, 
and the bath may thus be raised as high as 110° F. Hot baths 
not only prevent loss of heat from the surface, but if above the 
temperature of the blood, actually impart heat to the body. 
The consequence of this is that the temperature of the body rises 
very rapidly, and therefore the respiration and pulse both become 
very quick. The peripheral vessels become still more dilated 
than in the warm bath, and the blood pours so rapidly through 
them that, in spite of the quick and powerful action of the heart, 
there may be a tendency to syncope when the head is raised. 
After remaining in such a bath from ten to twenty minutes, the 
patient must be carefully lifted out so as to avoid any risk of 
syncope, and should be wrapped in warm, dry blankets. The 
hot bath is a still more powerful agent than the warm bath in 
producing sweating, and is employed in cases of dropsy. 

Hot Foot-bath. — A hot foot-bath has a general effect that 
can hardly be explained by the simple dilatation of the vessels in 
the feet and consequent derivation of blood to them. It seems, 
indeed, to exert some reflex action on other parts of the body 
and causes a general feeling of warmth. It is very useful as an 
adjunct to vascular stimulants in relieving congestion and pre- 
venting inflammation, as in threatened catarrh, bronchitis, (fee. 
When the feet are put into a hot bath, we find that the femoral 
arteries become much dilated and pulsate much more vigor- 
ously than they did before. It is not improbable that this 
dilatation extends beyond the femoral to the iliac arteries, and 
that the supply of blood is increased in the pelvic organs as well 
as in the feet. In cases of amenorrhoea, especially where it has 
been brought on by exposure to cold, hot foot-baths tend to 
restore the menstrual flow. They should be begun four or five 
nights before the period is expected, and continued during the 
time it ought to last. Their efficacy may be increased by the 
addition of a little mustard. 

Hot Sitz-baths. —These have a still greater tendency than 
hot foot-baths to increase the circulation in the pelvic organs, 
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and they may be used either alone or with mustard in the 
manner just described in cases of amenorrhoea. 

Poultices. — Poultices are simply a means of applying heat 
and moisture to a limited portion of the surface of the body. 
Their mode of action has already been discussed (p. 342). ^ They 
consist essentially of some farinaceous substance made into a 
paste with hot water, and the most common substances used as 
bases are linseed meal, bread, bran, oatmeal or starch. In all 
cases, ^ not only should the water with which the poultice is made 
be perfectly boiling, but the bowl in which it is to be mixed, the 
spoon wuth which it is to be stirred, and the tow or flannel in 
which it is to be laid, should all be as hot as possible. By adding 
the linseed meal to the water and constantly stirring, there is 
less chance of the poultice being knotty than if the water were 
added to the meal. If the poultice is intended to be applied to- 
a wound, sore, boil, or carbuncle, it should be spread upon a 
piece of flannel or tow and applied directly to the skin, because 
the softening action of the water and oil it contains on the 
dermal tissues is required as well as the warmth. But where 



Fig. 167.— The npper figure represents the bag empty; the lower one the beg filled and sewn up. 

the poultice is used to relieve pain, congestion, or inflammation 
of the internal organs, as in pleurisy, pneumonia, or colic — intes- 
tinal, biliary, or renal, it ought not to be applied directly to the 
skin, but should be separated from it by something which con- 
ducts heat badly, such as flannel. The reason for this is that 
it is impossible to apply a very hot poultice directly to the skin 
on account of the pain it causes, whereas if a substance which 
conducts heat badly be interposed, the poultice can be applied 
boiling hot, the heat gradually passes through without becoming 
inconveniently great, and is retained for a much longer time. 
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In order to accomplish this, a flannel bag should be prepared, 
a convenient size being twelve inches by eight ; this should be 
closed at three edges and open at the fourth; one side of it 
should be about one inch or one inch and a half longer than the 
other, as represented in the diagram (Fig. 157), and it is con- 
venient also to have four tapes attached at the points which form 
the corners when the bag is closed, in order to keep the poultice 
in position. Besides this, another strip of flannel should be 
prepared of the same breadth as the length of the bag, and long 
enough to wrap round it once or oftener. Crushed linseed, 
bowl, and spoon should then be got together, and the spoon and 
bowl thoroughly heated by means of boiling water ; the poultice 
should then be made with perfectly boiling water, and rather 
soft. As soon as it is ready it should be poured into the bag, 
previously warmed by holding it before the fire ; the flap which 
is formed by the longest side of the bag should now be turned 
down and fastened in its place by a few long stitches with a 
needle and thread ; it should then be quickly wrapped in the 
strip of flannel (also previously warmed), and fastened in situ, if 
necessary, by means of the tapes. It may be covered outside 
with a sheet of cotton wool. 

Medicated Baths. 

The addition of stimulating substances, such as salt, to the 
water, increases the stimulation to the skin, and the amount of 
after-reaction. 

In sea-bathing the stimulating effect of the salt is further 
increased by the mechanical shock of the waves, and sometimes 
also by the friction of the fine sand of the beach. Sea-bathing 
also differs from baths in the fact that muscular exertion is 
combined with it, either in simidy moving about and retaining 
one’s footing, or still more in swimming. 

Carbonic Acid Bath. — This is a saline bath, containing two 
to three per cent, of chloride of sodium, and not more than one 
per cent, of chloride of calcium, with varying proportions of 
free carbonic acid up to 3 grammes in the litre. It has been 
recommended for chronic heart-disease, both functional and 
organic, and is said to act as a cardiac tonic. ^ 

Acid Bath. — This bath is made by mixing eight ounces of 
nitro-hydrochloric acid with a gallon of water at blood heat 
(98® F.) This is sometimes used as a foot-bath, but it is better 
applied as a compress. A flannel roller about a foot wide, and 
long enough to go twice round the body, should be soaked in the 
acidulated water, wrung thoroughly out, and rolled round the 
region of the liver ; a piece of oil-silk, large enough to cover it 


* Aug. Schott, Berh klin* Wockemch*, No. 33, 1886. 
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completely and leave a little margin over, should then be put 
over it. It may be worn for several days, being renewed every 
night, and it is chiefly useful in chronic disease of the liver. ‘ 

Alkaline Bath. — This is made by adding crystallised car- 
bonate of sodium to water in the proportion of about one drachm 
to each gallon. It is chiefly used in chronic skin-diseases. 

Sulphurated Bath. — This may be made by dissolving sul- 
ifliurated potash in water, about half a drachm to the gallon, or, 
in imitation of Barege waters, may be made by mixing sodium 
sulphide, sodium carbonate, and sodium chloride in the propor- 
tion of twenty grains of each to the gallon. These are chiefly 
useful in chronic scaly skin-diseases, and in rheumatism. Much 
more benefit is usually obtained by a visit to sulphur sjDrings, 
such as those of Aix-les-Bains, Aix-la-Chapelle, Barege, Har- 
rogate, or Strathpeffer, than from the use of sulphur baths at 
home. 

Mustard Bath. — This is made by adding mustard to water 
in the proportion of about half a drachm to a drachm and a 
quarter per gallon. It is a powerful stimulant, but must not be 
applied too long. It must be remembered that, while slight 
stimuli to the skin increase the frequency and energy of the 
cardiac contractions and the rapidity of the circulation, and 
raise the temperature, severe irritation of the skin lessens the 
frequency of the pulse and the rapidity of the circulation, dilates 
the vessels and lowers the temperature.^ The patient should 
never be allowed to remain more than ten minutes in the bath, 
and should be at once removed as soon as he feels either 
burning of the skin or icy coldness. Mustard baths are generally 
used in order to quicken the appearance of the eruption in the 
exanthemata. 

Pine Bath. — This is made by adding a decoction of the shoots 
of pines to water, but it is more convenient to use the oleum 
pini sylvestris in the proportion of one minim to the gallon. 
These baths are used in rheumatism, gout, paralysis, scrofula^ 
and skin-diseases. 


Vapour Baths. 

In these the body is exposed to steam instead of being im- 
mersed in hot water. The effect is much the same as that of 
the hot bath. The so-called Eussian bath consists of a room 
filled with steam and provided with benches at various levels. 
The higher the level the greater is the heat, and usually, except- 
ing on the lower benches, it is only possible to breathe with any 


‘ Squire’s Companion to the British Pharmacoposia^ 13th ed. 

* Naumann, Prager med. Jahrschr,, 1803, i. p. 1, and 1867, i. p. 133; Heiden- 
hain, PflUgcr's Archiv, Bd. iii. p. 604, and Bd. v. p. 77; Eiegel, Pfltlger's Archiv^ 
Bd. iv. p, 350. 
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comfort by holding a sponge dipped in cold water before the nose. 
From this room the bather goes to another where he is drenched 
with cold water by a douche, and is then quickly dried, and 
allowed to rest for some time before dressing. These baths are 
.chiefly used in chronic rheumatism. They are liable to the same 
objections as the hot bath, and to a still greater extent, for the 
inhalation of the hot steam produces greater diflBculty of breath- 
ing, greater acceleration of the pulse, and greater tendency to 
syncope. Vapour baths, in which the body only is exposed to 
the action of the steam, and the head is left out are much better. 
They are usually applied either by means of a kind of box in 
which the body of the bather is enclosed while the head remains 
outside, or else by introducing steam under the bedclothes, which 
are supported by a kind of cradle, while the bedclothes are tucked 
tightly round the patient’s neck to prevent the escape of the 
vapour. The latter plan is very useful in cases of dropsy and 
urfemia, as it induces a copious perspiration and does not ex- 
haust the patient nearly so much as a hot bath. In cases of 
acute rheumatism a vapour bath of vinegar has been recom- 
mended. 

Calomel Fumigation. — This is used as a means of inducing 
the general action of mercury. The patient is seated naked on 
a wickerwork chair, underneath which is put a stand holding a 
shallow cup containing 20 to 30 grains of calomel. The calomel 
is volatilised by means of a spirit lamp, and a blanket or w^ater- 
proof sheet being thrown round the patient so as completely to 
envelope himself, his chair, and the fumigating apj)aratuR, the 
calomel fumes become condensed upon his skin in a fine state of 
division. It is absorbed with considerable rapidity, probably from 
becoming mixed with the sebaceous secretion from the skin, and 
the general action of mercury is quickly induced. 


Air Baths. 

Turkish Bath. — The Turkish bath usually consists of three 
rooms, although frequently there are more. The temperature of 
the first, or dressing-room, is moderate, that of the second is 
higher, and that of the third is higher still. In the first room, 
the bather, after undressing, winds one towel round his loins, 
and a second round his head in the form of a turban. If he has 
any tendency to cerebral congestion, the second one may be wet. 
He then passes into the second room, where he usually waits a 
short time before passing into the third room. Some people, 
however, go directly into the third room. In both the second 
and third rooms the bathers partake freely of cold water. A few 
minutes’ stay in the warmest room is usually sufficient to make 
the bather perspire freely, and he then returns to the second or 
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cooler room, where he may remain half an hour or more, accord- 
ing to circumstances. He may then be shampooed, the surface 
of the body being rubbed, the muscles kneaded, and the smaller 
joints extended. He is next washed with a lather of soap, and 
sluiced with basins of tepid or warm water. For some people it 
is most agreeable after this to be simply wrapped in warm towels 
and allowed to repose in the dressing-room. Others prefer to 
finish up with a cold douche before proceeding to the dressing- 
room. Here they remain resting for a considerable time before they 
again dress. Turkish baths are exceedingly useful in chronic 
rheumatism and gout, and in persons suffering from the effects 
of malaria. The chief objection to the Turkish bath is the 
length of time that it takes. In some persons it has a weakening 
effect, but in many others it has none. The chief precautions 
are not to stay too long in the hot room, and to leave it at once 
if giddiness or a feeling of tightness in the head comes on. If 
the skin perspires with difficulty, the necessity for caution in 
entering the hot room becomes still greater, and it is advisable 
rather to spend a longer time in the second room, and drink 
freely of water before entering the hotter room, if, indeed, this 
be entered at all on the first few times of taking the bath. Per- 
sons who suffer from a feeling of exhaustion after a Turkish bath 
should not take a cold douche nor a plunge into water after per- 
spiring, but should simply allow themselves to cool very gi*adually, 
and should take some stimulant, such as coffee or beef-tea, while 
doing so. Persons who suffer from malaria also should spend a 
good while in the second room before attempting to enter the 
third, as the sudden application of heat to the skin and lungs 
seems to irritate the vaso-motor centres and cause chilliness, or 
even shivering. 


Friction and Inunction. 

Friction of the skin causes first a temporary contraction of 
the vessels, followed by a more or less permanent dilatation, so 
that the skin continues red for a length of time after the irrita- 
tion has ceased. This redness is accompanied ))y a w^arm glow 
from the increased circulation in the skin, and friction is there- 
fore useful as an adjunct to cold baths. Besides this, friction 
along the extremities in an upw^ard direction tends to aid the 
flow of lymph, and thus to remove the products of waste from 
the muscles. 

The fascia covering a muscle forms a pumping apparatus for 
removing waste-products from the muscles (Fig. 158). It consists 
of two layers, a b and e /, and between these are lymph spaces, some 
of which, X, are seen in transverse, and others, which appear black 
from the injection with which they are filled, are seen in lon- 
gitudinal section. Each time the muscle contracts, it becomes 
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thicker, presses the two layers of fascia together, and drives the 
lymph from the spaces onwards into the lymphatics. Each time 
the muscle relaxes, the layers of fascia tend to separate, and 
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Pig. 168.— Injected Ijrmph-spaces from the fascia lata of a dof^. The injected lymph-spaces are 
black m the figure. (After Ludwig aud Schweigger-Seldel.) 

lymph from the muscle, carrying with it the waste-products, 
tills the spaces between the layers. The action of the muscle 
itself thus tends to remove the waste-products which give rise to 
fatigue {vide Massage, p. 131), but after over-exertion their 
removal may be greatly aided by gentle but firm upward friction, 
which will have a similar action on the fascia to the alternate 
compression and sepai-ation of its two layers, caused by the action 
-of the muscle itself. 

Gentle firm friction thus lessens or may even remove en- 
tirely the feeling of fatigue and weight in the extremities after 
exertion. When applied to the nape of the neck, or along the 
spine, it is sometimes useful in headache, in nervous irritability, 
and in sleeplessness. 

When applied between the shoulders in j^ersons suffering 
from flatulence, it appears to aid the expulsion of gas from the 
stomach. 

The effect of friction as a counter-irritant is greatly in- 
creased by the use of stimulating liniments. These are applied 
by pouring a little into the hollow of the hand and then rubbing 
it over the surface of the body, or else by soaking a piece of 
flannel in the liniment and rubbing the skin with it. Linimen- 
tum ammonite applied thus to the chest is useful in the bron- 
chitis of children ; and linimentum camphorpe compositum, B.P., 
or linimentum terebinthinas may be used in a similar way for 
adults. 

In chronic inflammation of joints, liniments may be applied 
in a similar way. Sometimes it may be advisable also in such 
cases to swathe the joint in a piece of flannel or lint, soaked in 
the liniment so as to procure more continuous application. 

Inunction. — Metallic salts are very slightly, if at all, ab- 
sorbed from the skin when applied to it in watery solution, and 
'^viped off without being allowed to dry. But when aiiplied in 
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the form of ointments a considerable absorption takes place, 
especially if lanolin be used as a basis. Advantage is taken of 
this, in order to obtain the general action of mercury without its 
local effect on the intestinal canal. For this purpose mercurial 
ointment is rubbed on the skin, and especially on those parts 
where the epidermis is thin, as under the axillsB and on the 
inside of the thighs. 

Absorption also takes place, however, through the skin of the 
hands, and if the ointment is not rubbed on by the patient him- 
self, but by another person, in whom the action of mercury is 
undesirable, it has been recommended that the latter should 
cover his hands with a piece of bladder thoroughly well oiled in 
order to prevent absorption. 

In children, instead of applying the mercuiial ointment by 
inunction, it is customary to smear the ointment on a piece of 
flannel, and to keep it applied to the abdomen of the child by 
means of a bandage. 

Endermic Application of Drugs. 

This method consists in appl3dng the drug to the skin pre- 
viously denuded of its epidermis or epithelial layer by blistering. 
The drug may be applied in the form of powder, solution, oint- 
ment, liniment, or plaster, but most frequently in the form of 
2)owder. The drug is more readily absorbed when applied in 
this manner than when applied over the epidermis. Cantharides 
may be used for the purpose of raising a blister, but a more 
convenient method is to All a thimble with cotton-wool or lint 
soaked in the strongest liquor ammoniae, apply it to the spot 
and keep it on for five minutes. If the cuticle has not then 
risen in a blister ai^ply a poultice until it rises. Cut off the 
cuticle, place the powder on the denuded surface, and cover it 
with a piece of oil-silk fixed in position by two pieces of strapping 
crossed over it. This method was chiefly employed for the local 
application of morphine. It has now been almost entirely super- 
seded by the hypodermic method, but may still be occasionally 
employed in cases where it is advisable to combine the counter- 
irritant action of the blister with the local sedative effect of the 
morphine. 


Hypodermic Administration of Drugs. 

This method, the introduction of which we owe to Dr. Alex- 
ander Wood of Edinburgh, possesses great advantages. 

It consists in the injection of a solution of a remedy under 
the skin. Absorption takes place from the subcutaneous cellular 
tissue rapidly, and it is much less likely to be modified by altered 
conditions of the organism than absorption from the stomach 
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and intestine. For in the intestinal canal there is not only the 
condition of the circulation to be taken into consideration, but 
the fulness or emptiness of the stomach and intestine, the con- 
dition of their epithelial covering and of their nervous supply,, 
and the state of the liver. These conditions may not only delay 
but entirely prevent absorption. 

The advantages of the hypodermic method, therefore, are 1st, 
certainty of effect, and 2nd, rapidity of action. 

As absorption of a drug takes place so much more rapidly 
from the subcutaneous cellular tissue than from the stomach, a 
less quantity is excreted during the process of absorption, and con- 
sequently a smaller quantity of the drug is required (p. 38 et seq.). 

But absorption does not take place with equal rapidity from 
all parts of the intercellular tissue. The vascularity of this 
tissue, and the rate of absorption from it, are greater on the 
temples and breast than on the back, and greater on the inner 
than on the outer surface of the arms and legs. 

As the liquids used for hypodermic injection are usually 
concentrated solutions of powerful i^oisons, it is important that 
neither more nor less than the quantity previously determined 
upon should be administered. The syringe consists of two parts 
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Fia. 169.— Syringe for hypodermic injection. 

(Fig, 1C9), a glass barrel in which a piston plays airtight, and a 
hollow needle which fits tightly on to the end of the syringe either 
with or without a screw. The bore of the needle being very fine 
it is apt to get choked by rust, or by crystals of the substance last 
employed for injection forming within it, and rendering it im- . 
permeable and useless. In order to avoid this it should be care- 
fully washed with water each time it is used, and a small piece 
of thin wire kept constantly in it during the intervals of use, or, 
better still, a little oil drawn into the bore of the needle. TV^eu 
the syringe has not been used- for some time, the packing of tho 
piston is apt to shrink, so that it will no longer either suck in 
fluid or drive it out of the barrel efficiently. This may often be 
remedied to a great extent by soaking the syringe for a short 
time in warm water and driving the piston up and down in it. 
If this is insufficient the piston may be taken out, and sufficient 
thread wound round it to make it work. Care must be taken 
also that the needle fits tightly on the syringe, and that na 
leakage takes place at the junction. The liquid to be injected 
should contain no solid particles which may obstruct the needle, 
and if any such should be present, the fluid may be filtered 
through clean blotting-paper. 
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The exact quantity required, and no more, should then be 
drawn up into the syringe and injected. Some syringes have a 
small screw upon the piston, so as to stop its movement at any 
required point. With such a syringe the barrel may be filled 
squite full of the solution, and the required quantity injected by 
forcing the piston down until it is stopped by the screw. The 
advantage of this arrangement is that if any leakage should 
occur, the screw may be moved further up, and an additional 
quantity of solution injected without the necessity of withdraw- 
ing and reintroducing the needle under the skin. If all proper 
precautions be taken, however, the necessity for such a proce- 
dure will rarely arise. 

Convenient places for injection are the outside of the arm 
near the deltoid, the fore-arms, or the thighs. In order to avoid 
the risk of introducing the needle into a vein, the injection 
should not be made over a vein visible through the skin. The 
skin should be pinched up between the finger and thumb, the 
needle pushed directly through it, and then passed onwards a 
little way obliquely in the subcutaneous cellular tissue. 

Objections to Hypodermic Injections. — The chief objec- 
tions are, (1) the pain caused at the time by the introduction of 
the needle, or by the drug itself after its injection, (2) the in- 
riammation which either the needle or the drug may give rise to 
subsequently, (3) the scars which may be left by the frequent 
repetition of the injection, (4) the danger of communicating a 
specific or contagious disease, (5) the danger of injecting the 
drug directly into a vein, and thus producing a dangerous or 
fatal effect from the too rapid entrance of the drug into the 
circulation. With a little care these imtoward results may be 
almost entirely avoided. If the needle is well sharpened the 
pain of introducing it is very slight, and may be still further 
lessened by making the patient take several deep breaths in 
rapid succession before the injection is made. If the patient is 
excessively sensitive, partial or complete anassthesia of the pai*t 
may be produced by cold or by carbolic acid (p. 204) . 

The solutions should always be perfectly free from solid par- 
ticles and should be as neutral and bland as possible. Metallic 
salts have their irritating properties diminished or removed when 
combined with albumen or with an alkaline citrate or tartrate so 
as to form double salts. 

By washing the syringe and needle thoroughly out with 
carbolic acid, the danger of conveying any specific or contagious 
disease is rendered very slight, and it may be completely avoided 
by heating all parts of the syringe in a spirit-lamp before using 
them. The syringe employed by Koch in his experiments on 
the effects of micro-organisms in producing disease (Fig. 159) is 
admfrably adapted for this purpose, as all parts of it can be 
readily heated, and the padding upon the piston, which is more 
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likely to retain infective matter than any other part of the 
syringe, can be renewed each time that the instrument is em- 
ployed. In order to prevent pain or inflammation being caused 
by the solution injected, care should be taken that its reaction is 
as nearly as possible neutral, and that the quantity should not 
be great. The smart which follows the injection is lessened by 
rubbing the finger gently over the part so as to distribute the 
fluid in the subcutaneous tissue. If it is necessary to employ 
such large quantities as half a drachm or a drachm, as may be 
the case with ergot, it is better not to inject the solution under 
the skin but into the substance of a muscle, such as the gluteus 
maximus. 

Cicatrices are not apt to follow injection if the precautions 
already mentioned have been taken, and if the injections are not 
made too frequently at the same point. 

Application of Drugs to the Eye 

For inflammation of the lids, ointment is smeared between 
the edges. 

Col(r water is applied to the conjunctiva for its tonic action, 
by keeping the eyes open and then dipping the face into a basin 
of water. 

Strong solutions like that of atropine are applied to the con- 
junctiva by dropping them into the outer canthus of the eye and 
allowing them to flow over the surface. If such a solution is to 
be applied frequently, it may be dropped into the inner canthus, 
and the head held so as to allow it to drop out of the outer 
canthus ; for when the reverse procedure is employed the atro- 
pine may pass down the lacrimal duct, and being absorbed may 
produce its general effect upon the system and cause symptoms 
of poisoning. 


Application of Drugs to the Ear. 

Astringent solutions are usually applied to the auditory 
meatus, by injecting them in a gentle stream by means of a 
small syringe (Fig. 160). 



Fig. 1C0,-~T ulcuuite sjnugo for iujectmg solutions into the car. 


For the mode of injecting into the middle ear, special 
treatises on aural surgery must be consulted. 
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Application of Drugs to the Nose. 


Drugs are applied to the nose in the form of powder, which 
may be taken in the same way as snuff by putting a little on the 
top of the thumb, holding it in front of the nose and strongly 
inspiring ; or the powder may be put on a small piece of card- 
board in which a pinhole has been made just under the powder, 
or with a small perforated spoon like that used in Scotland for 
snuff. Sternutatories may be used in this way, and so may 
Terrier’s powder for soothing the mucous membrane in cases of 
commencing catarrh. 

Fluids may be applied by insufflation, the nose being simply 
immersed in them and strong inspiration being made. 

They may also be applied by the nasal douche. This con- 
sists simply of a long india-rubber tube to act as a syphon (Fig. 
161 ). The upper end of it is placed in a vessel filled with the 



Tia. 161 .— Nasal doache. 


solution to be applied, and it is prevented from falling out by a 
hollow lead weight attached to its upper end. At the lower end 
is a conical nozzle, which completely plugs the nostril. The 
tube being filled with the fluid by suction so that it commences 
to act as a syphon, the nozzle is placed in one nostril, and the 
head is held with the mouth open over a basin. In this position 
the posterior nares are cut off by the soft palate from the pha- 
rynx, and the solution passes up one nostril and not through 
the other, so that the nasal cavity is washed out and its mucous 
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membrane acted upon by the solution which is employed. By 
altering the position of the head, both in insufflation and in 
washing with the douche, the part of the nose reached by the 
fluid wOl be changed. Thus when the head is held much for- 
ward, the anterior and upper part of the nose will be chiefly 
cleansed, when the head is held upright, the posterior and lower, 
and when the position is intermediate, the middle part of the 
nose will be most affected. 

The nose may also be washed out by using a large syringe 
|ear) with a piece of india-rubber tubing fitted on to the nozzle. 
If at the moment of injection the patient be directed to say 
^ anemone ’ (or some such word) and expectorate, the injection 
will come out of the mouth. 

Pure water is irritating to sensitive mucous membranes like 
that of the nose, and so instead of employing pure water it is 
much better to use a *5 to 1 per cent, solution of common salt, 
which is a bland, non-irritating fluid. Such a solution may be 
made by adding a drachm of common salt to a pint of water. 

Fluids may also be applied to the nose in the form of spray, 
either directed simply into the nostrils, or by means of a catheter 
perforated with a number of minute holes, and introduced along 
the floor of the nasal fossae. The former may be used for apply- 
ing astringent and deodorising solutions, and the latter for the 
purpose of washing out the nose and removing hardened secre- 
tions. 


Application of Drugs to the Larynx. 

Solid powders may be applied to the larynx by insufflation. 
The insufflator (Fig. 162) used for this purpose consists of a tube 
curved at one end, and having at the other a piece of india-rubber 
tubing or an india-rubber ball, by which a powder may be blown 
through the tube near this end of the tube. There is a small 
opening in its side through which the powder may be introduced, 
and this is afterwards covered by a sliding ring or a piece of 
india-rubber tubing so as to prevent the powder from escaping. 
The bent part of the tube is carefully introduced into the mouth 
so as not to cause retching by touching the tongue oi; soft palate, 
and, when the end of it points down over the larynx, the patient 
is told to take a deep breath. At the moment of inspiration the 
operator forces the powder out of the tube into the larynx, either 
by blowing through the india-rubber mouthpiece, or by com- 
j)res8ing the india-rubber ball. Morphine applied by this method 
gives more relief than almost anything else in laryngeal phthisis. 
About one-sixth of a grain is sufficient, and in order to give it 
sufficient bulk it may be mixed with either starch or bismuth. 

Solutions may be simply applied by means of a sponge firmly 
tied to a piece of whalebone having the proper curve ; as the 
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patient inspires this is pushed down the larynx. Doubts have 
been expressed as to whether the sponge does get through the 
larynx, but I have seen the crico-thyroid membrane projected 
forwards by the sponge applied in this manner. 



Fig. 162. — Insufflator for applying powders to the larrnr. a, piece of india-rubber covering tlic 
opening In the insufflator, by >^hich the powder is placed lu it. B, iudia-rubber tube by which 
the powder is blown out of the insufflator into the larynx, c, curved end of insufflator for 
Introduction into the pharynx. 

Nitrate of silver applied in this way gives relief in cases of 
phthisis, but it is a very rough method, and the application of 
the solution by means of a brush, with the aid of the laryngoscope, 
is much to be preferred. When the sponge has not been firmly 
fixed it has been known to come off and fall into the trachea. 

Fluids may be applied by a brush to the larj’nx, the operator 
using the brush with one hand and holding the laryngoscopic 
mirror with the other, while the patient holds his tongue out 
himself. If the patient is made to take several deep breaths 
in succession, a slight anaesthetic condition is produced, which 
renders the operation much more easy. 

Caustics are best applied to the larynx by means of a caustic- 
holder in which the caustic is concealed until it reaches the point 
of application, when it can be projected by a touch of the finger, 
and again withdrawn at the wish of the operator. 

SoUd nitrate of silver may also be applied by heating the end 
of a partially curved metal rod, then touching the stick of caustic. 
In this way a uniformly-diffused and minute quantity of Ithe 
caustic is melted on to the end of the instrument, which is tj.en 
applied by aid of the mirror. 

Liquid may be applied to the larynx in the form of sj 
produced either by means of Richardson’s apparatus or 
current of steam. The nozzle of the spray-producer i 
simply directed towards the pharynx, or the tongue and the 
cheeks may be protected from the spray by a cylindrical glass 
speculum. 
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Application of Drugs to the Lungs. 

Inhalations. — ^Vapours employed as inhalations act not 
only on the bronchial tubes but upon the larynx, pharjrnx, and 
nostrils. One of the commonest is that of simple hot water. A 
jug is filled about half- full of boiling water and the head held 
over it, the steam being kept in by means of a napkin or towel 
thrown over the head and around the mouth of the jug. This 
application often gives great, though temporary, relief in nasal, 
laryngeal, and bronchial catarrh. 

Vapour may be medicated by the addition of various sub- 
stances to it, such as carbolic acid, tincture of benzoin, creasote, 
or pine oil. But in order to gain the full advantage of the 
admixture of these substances it is better that the inspired air 
should not merely play over the surface of the hot water, but be 
drawn through it, and for this purpose inhalers are employed. 
In these the air is inspired by means of a mouthpiece fitted 
with a valve. This valve prevents the air from passing into 
the mouthpiece, so that during inhalation it is sucked through 
a tube which dips under the water and passes into the mouth 
laden with the vapour. During expiration it passes readily 
through the valve just mentioned. 

In cases of bronchitis the patient breathes much more easily 
when the air of the room is kept warm and moist, and this is 
effected by means of a bronchitis kettle. This is simply a tin 
kettle with a spout about three feet long which projects into the 
room, so that when the kettle is kept boiling briskly a constant 
current of steam is driven well out into the room. When this 
cannot be obtained a substitute may be extemporised by rolling a 
piece of brown paper into a tube, tying a piece of string around 
it at intervals so as to keep it in shape, and putting it over the 
spout of an ordinary kettle. In cases of tracheotomy it is usual 
to keep the air still warmer and moister by hanging sheets 
around the bed so as to convert it into a kind of tent, and then 
conveying the steam from a bronchitis kettle into it by means 
of an india-rubber tube, or keeping up a constant spray by one of 
Lister’s steam spray producers. 

The vapour of the drug itself, without admixture with steam, 
may in some cases be inhaled (see Vapores, p. 638). Oil of 
eucalyptus or a solution of thymol in alcohol is thus useful as an 
antiseptic inhalation in gangrene of the lung and bronchiectasis. 
Terebene is also used in this way in cases of emphysema and 
chronic bronchitis. The vapour of pyridine in a room is used in 
asthma. 

Smoke. — The attacks of diflBculty of breathing which come on 
in cases of pure spasmodic asthma, in advanced kidney disease, 
or in emphysema, are frequently much relieved by inhaling the 
smoke which issues from burning touch-paper or from powdered 
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atramonium {vide also p. 260 ), The touch-paper or stramonium 
may be simply laid on a plate, or may be placed at the bottom of 
a cup or jug, and the fumes inhaled. Datura is often used in the 
form of cigarettes made either from the leaves of the datura 
stramonium or datura tatula. 

Application of Drugs to the Digestive Tract. 

Mouth and Pharynx. — Weak solutions are applied to the 
mouth in the form of washes with which the mouth is rinsed 
out. Stronger ones may be painted with a camel’s-hair brush 
inside the cheek, lips, gums, tongue or pharynx. Solutions may 
be applied to the pharynx by painting with a brush ; solid sub- 
stances, as caustics, by rubbing. In using caustic, care must be 
taken that it is firmly attached to the caustic-holder, and, in 
the case of nitrate of silver, that only a short point is used, as 
otherwise the caustic may fall off, or the stick of nitrate of silver 
may break and be swallowed. This is especially necessary in 
touching the throat in children. In cases of post-nasal or 
pharyngeal catarrh, solutions such as glycerin of tannin, &c., 
may be applied to the back of the soft palate and the posterior 
j)art of the nares by means of a camers-hair brush fixed on a 
wire which may be bent to any desired angle. 

Masticatories, — We sometimes give the patients solid pieces 
of a drug to chew. These are called masticatories. We use 
them for their* action upon the mouth itself, e.g. pellitory, where 
we wish to increase the secretion of saliva ; or where we not only 
wish to produce the effect upon the mouth, but the effect of the 
drug mixed with the saliva upon the stomach and intestines, as 
in the case of rhubarb. 

Gargles.— In gargling, a full breath is taken, the mouth is 
filled with the liquid which is to be applied to the pharynx, and 
the head being then thrown back the fluid runs against the 
pharynx and is partly thrown up against the soft palate by the 
air which gradually escapes from the lungs. In cases where it is 
advisable for the fluid to reach the posterior nares, the patient 
should lie down flat, take a mouthful of the liquid, draw out the 
tongue as far as possible with a handkerchief, and gargle while 
in that position. By throwing the head suddenly forward the 
liquid may be brought through the nose. This is useful both as 
a method of applying the liquid more thoroughly to the pharynx 
and as a training preparatory to rhinoscopic examination. ‘ 

Stomach. — Drugs are applied to the stomach in the form of 
solutions or draughts, pills, powders, or boluses, &c., which are 
swallowed. 

Powders may be very conveniently given in wafers. A thin 
wafer is moistened with water, and the powder being introduced. 


* Bumbold, Chicago Med, Joum,^ August 1877, p. 118, 
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is folded up in it and swallowed. Another most convenient 
vehicle is oatmeal porridge, a little of which is put upon a spoon, 
and, a depression being made in it with the finger, the powder is 
put into it and covered over with porridge. The porridge should 
fill the front half of the spoon, and the back part should be filled 
with milk, which helps the child to swallow more easily. 
Powders are sometimes given to children in jelly, but this is too 
soft, and so also is the paste made of bread and milk, although 
this may be used when porridge cannot be readily obtained. 
Pills may be simply swallowed with water, or taken in jelly, but 
some people are unable to take them without choking, and 
children especially have much difficulty in swallowing them. 
This difficulty is readily got over by dividing the pill into four 
or more parts, and taking each part in a little oatmeal porridge. 
Custard puddings, or puddings made of corn-flour or arrowroot, 
may be used instead of porridge, but are hardly so good. 

Stomach-pump. — In cases where the patient is unable to 
swallow from paralysis of the pharynx, constriction of the 
oesophagus, or narcotic poisoning, the stomach-pump may be 
used. This consists of a large, double-acting syringe with a 
flexible tube attached. In using it care must be taken ' (1) to 
have the tube well softened in hot water ; (2) to keep its end 
directed towards the pharynx, and not bent too much forward, 
lest it enter the larynx ; (3) not to use violence in introducing 
the tube, lest it should be driven into the mediastinum, or even 
through the walls of the stomach itself, into the peritoneal 
cavity ; (4) not to use violence in working the syringe, lest the 
mucous membrane of the stomach should be drawn into the lower 
orifice of the tube and injured. 

In place of the stomach-pump the gastric syphon may 
sometimes be advantageously employed, especially for feeding. 
It consists of a piece of thick-walled, soft, and flexible india- 
rubber tubing. It is so soft and flexible that it can hardly by 
any possibility injure the oesophagus or stomach, and yet it is 
sufficiently firm to pass down without much difficulty. After it 
is in, an ordinary funnel is attached to the projecting end, and 
water, beef-tea, or whatever substance one wishes to introduce 
into the stomach, is simply poured in, the funnel being kept at, 
or above, the level of the patient’s mouth. When it is desired to 
empty the stomach water is poured in, in the manner just 
described, the tube being pinched, and then the outer end of the 
funnel is held down as low as possible — the syphon action is thus 
reversed, and the fluid which has just been poured into the 
stomach again flows out of it. 


‘ In cases of poisoning it may be absolutely necessary to use the stomach-pump, 
hut in ordinary cases a tube should never be passed down the oesophagus until the 
absence of aortic aneurism has been ascertained by a careful examination of the 
patient’s chest. 
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Intestine. — Drugs are applied to the intestine by means of 
enemata or suppositories. Enemata are liquid injections into 
the rectum for the purpose of emptying the lower parts of the 
bowels when we do not wish to excite the whole bowel, or when 
we wish to cause as little movement as possible to the patient. 
They are also used for the purpose of administering nutriment 
when the patient is unable to swallow or to retain food given by 
the mouth. In using enemata for the purpose of inducing action 
of the bowels the quantity should be considerable — sixteen fluid 
ounces, or even more, "^en they are intended to be retained, 
the quantity is usually small — not more than two to four fluid 
ounces at most. In using the enema syringe care should be 
taken that it is first emptied of air and that it is not pushed 
forcibly into the bowel. The nozzle should not be directed too 
much backward, as, if this be done, and especially if force be 
employed, ulceration of the posterior wall of the rectum may be 
induced. Where enemata are given for the purpose of nutrition, 
a much larger quantity than four ounces may be retained by 
using the proper method. A flexible, soft rubber tube should be 
passed for eight or ten inches up the intestine and the nutrient 
enema may then be slowly and gently introduced either by using 
a syringe or by simply pouring it into the tube by a funnel. By 
this method the fluid is introduced into the sigmoid flexure or 
descending colon, and if the patient can be propped somewhat so 
as to lie on his left side, none of it may descend into the rectum. 
In this case there will be little or no tendency to evacuate it and 
the whole may be readily absorbed. 

The retention of a nutritive enema may be aided by folding a 
soft napkin so as to form a pad, and pressing it firmly against 
the anus for a few minutes after the enema has been given, and 
until the desire to evacuate the bowel has passed away. 

Suppositories are drugs made up into a conical shape by 
means of cacao-butter. When introduced into the rectum the 
cacao-butter melts, the drugs become spread over the surface of 
the mucous membrane of the rectum and gradually absorbed. 
They are employed when we wish to get the local action of a 
drug upon the rectum, or the parts surrounding it, or when we 
wish to get the general action of a drug after its absorption 
without producing any local effect upon the stomach. 

Application of Drugs to the Urethra. — They are usually 
employed as lotions. The syringe used to inject them should 



Pio. 163.— Vulcanite iyiinge for Injecting iolutlons Into the urethra. 

not have a small thin nozzle, hut should have a conical point, 
such as that shown in Fig. 163, which fills up the opening of the 
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urethra and allows the injection to be forced up to the neck of 
the bladder without any escaping. 

Application of Drugs to the Vagina and Uterus. — Lotions 
are usually either injected into the vagina with a syringe, or 
allowed to flow into it from a reservoir at some height above the 
patient. In either case, if it is desirable that the lotion should 
remain in contact with the vaginal walls or cervix uteri, the 
patient should lie on her back with the hips raised by a pillow. 
The syringe employed for the vagina is usually furnished with a 
shield to prevent it from being introduced too far, and it ought 
to have no central opening, but only openings at the side, as 
occasionally, when astringent and irritating fluids have been used 
with syringes having a central aperture, they have been forced 
into the cavity of the uterus, and have there produced uterine 
contraction and consequent pain. Sedative and astringent sub- 
stances are often introduced in the form of pessaries or vaginal 
suppositories, in which the active substance is mixed with either 
cacao-butter or with gelatine and glycerin. Solids such as 
caustics are applied either to the vaginal walls or cervix directly 
through a speculum, and powders are applied on pledgets of 
•cotton- wool. Tents, consisting of thin sticks of a porous sub- 
stance, are introduced into the cervix itself for the purpose of 
dilating it, and solutions may be injected into the uterine cavity 
itself by means of a syringe provided with a long nozzle. 
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CHAPTEE XVIH 

ANTIDOTES. 

Antidotes are remedies which counteract the effect of poisons. 

Action. — Antidotes may act in two ways ; they may either 
prevent the action of the poison on the body, or they may 
counteract its effects. Many of them, especially those which 
are employed in the case of mineral poisons, form chemical 
compounds with the poisons which are almost insoluble and 
therefore inert. 

Some of these compounds though nearly insoluble will never- 
theless be gradually dissolved and absorbed if left too long in 
the stomach, and therefore it is advisable to remove them by 
means of emetics or by the stomach-pump or stomach-syphon 
as soon as possible. Indeed, it is advisable in all cases of 
poisoning, when the substance has been taken into the stomach, 
to empty the stomach at once before proceeding to administer 
the antidote. The only possible exception is when a highly 
corrosive substance has been taken which may have partially 
dissolved the wall of the stomach and rendered it extremely 
liable to rupture during emesis, or on the introduction of a 
stomach-tube. If the poison has been absorbed, we must try to 
counteract its poisonous action on the respiration, circulation, or 
temperature, by giving substances which will tend to produce an 
opposite effect. 

The more common poisons with their antidotes are given im 
the following table : — 


Poisonous Gases. 

Sulphuretted hydrogen. Chlorine cautiously inhaled. 
Chlorine .... 

Bromide \ Steam inhalations. 

Iodine vapour . . 

Vapour of ammonia . Vapour of vinegar. 

Carbon monoxide . . | artificial respiration. 
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Poisonous Gases — continued. 


Nitrous oxide 


/Artificial respiration, with the tongue 
drawn forward, and with intermittent 
pressure over the cardiac region if the 
‘ heart is failing. 


Coal gas 

Charcoal fumes . . . 

Carbonic acid (choke 

damp) 

Marsh gas .... 
Fire damp .... 


Artificial respiration. 

Alternate warm and cold douche to the 
head and chest. 

Friction. 

Mustard plasters over surface. 


Acids. 

^Alkalies — 

Bicarbonate of sodium or potassium. 
Acids — Magnesia. 

Sulphuric . . Chalk or whiting. 

Hydrochloric . Plaster from the wall. 

Nitric Soap. 

Phosphoric Milk. 

Eggs beaten up. 

Olive or almond oil. 


Oxalic acid . . . . \ 

Bin-oxalate of potas- 
sium (salts of lemon Chalk or whiting, or plaster from the 
or salts of sorrel) . f wall, with water. 

Tartaric acid . . . 

Acetic acid . . . . / 


( Alternate cold and warm affusions. 
Artificial respiration. 

Injection of atropine (2 to 4 minims of 
liquor atropinse) repeated every half- 

Hydrocyanic acid . . -(pe^^and proto- salts of iron, with mag- 

nesia, are recommended to render the 
acid insoluble, but it acts so quickly 
that there is usually no time for their 
^ application. 


Alkalies. 

Caustic potash or soda Vinegar. 

Caustic lime .... Lemon juice. 

Caustic ammonia . . Other dilute acidk. * * 

Carbonate of sodium or Milk, 
potassium • . . . ^OiL 
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Aconite 

Alcohol 

Anaesthetics . . . . 

Chloroform, ether, &c. 

Antimony . . . . 


Alkaloids^ &c. 

/Spirits. 

I Ammonia. 

'j Warmth. 

Digitalis. 

^Atropine. 

I Coffee. 

(Cold douche to head. 

I Artificial respiration, inversion, &c. 

If vomiting does not occur wash out the 
stomach with water first ; then with 
tannic or gallic acid ; then give milk 
and white of egg as demulcent to 

^ stomach. 


/Wash out the stomach with large 
draughts of warm water, either by the 
stomach-pump, or if the arsenic itself 
does not cause vomiting, by using 
sulphate of zinc. 

Arsenic ^ Give magnesia, or still better, freshly 

precipitated oxide of iron made by 
precipitating a solution of perchloride 
of iron with carbonate of sodium or 
with ammonia. Dialysed iron is also 
very useful. 

/Give stimulants and coffee; inject caf- 
. j feme subcutaneously; arouse from 

Atropme ..... -j stupor, as in opium-poisoning, and, 

if necessary, artificial respiration. 

^ Give cautiously physostigma. 

Barium salts . . . i Epsom or Glauber's salts or dilute 

I sulphuric acid. 

Belladonna. Vide Atropine. 


Burnett’s Disinfecting Fluid. Vide Metallic Salts. 


Calabar bean 
Cannabis Indica. 


Cantharides . . 


/ Stimulants. 

. . J Atropine. 

(Artificial respiration if necessary. 
Vide Morphine. 

/Large quantity of demulcent drinks. 
Barley water. 

• * Gruel. 

Linseed tea. 

'Avoid oils fl,nd fe^ts. 
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Alkaloids, &c. 

Carbolic acid . . . ( Saccharated lime. 

I Stimulants. 

Cherry laurel water. Vide Hydrocyanic Acid. 

/Keep patient warm. 

Ai'ouse him. 

Chloral ^ ^ coffee per rectum. 

) Liquor strychninse, 4 minims, subcu- 
taneously, repeated every 10 to 20 
minutes, if netessary. 

Bichromate of potassium. Same as Acids. 

j Tannic or 

Colchicum . . . . ' Gallic acid. ' ‘ 

I Stimulants. 

(Tannic acid. 

Conium Stimulants. 

( Cofifee. 

/Tannic or 

^ . . |(iallic acid. 

Qumme Strong tea or coffee. 

Stimulants warmed. 

^Artificial respiration. 

Copper. Vide Metallic Salts. 

Corrosive sublimate. Vide Metallic Salts. 

Creasote. Vide Carbolic Acid. 


Croton oil 


( Demulcents. 
I Stimulants. 


Curare 


Cyanide of potassium. 


Digitalis 


Artificial respiration. 

If there is a wound, ligature above it if 
possible, and incise and suck strongly. 
The ligature should be loosened from 
time to time, and again tightened, so 
as not to let too much poison into the 
blood at once. 

Vide Hydrocyanic Acid. 

/Strong tea. 

Tannin. 

Stimulants. 

Aconite, 5 minims of the tincture sub- 
cutaneously. 

Keep perfectly quiet, lying in bed. 

(Tannin. 

I Stimulants. 
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Gelsemitun . 

Hyoscyamus, 
Insect powder. 

Laburnum . 


Alkaloids, &c 

Atropine. 

. . . . Stimulants. 

Artificial respiration. 

Vid^ Atropine. 

Vide Arsenic. 

Stimulants. 

. • . - Coffee. 

Alternate hot and cold douches to chest. 


Lead. Vide Metallic Salts. 


Lobelia • • • 


Metallic salts . 


Morphine. 


Mushrooms . . 


Nitro-benzol . . 
Nitrite of Amyl . 


/Tannin. 

J Stimulants. 

’ Strychnine hypodermically (5 minims 

[ of liq. strychninse). 

(White of egg freely to form insoluble 
compound : then wash out stomach 
. to remove it : afterwards demulcents. 

Poultices to surface, and morphine if 

^ necessary. 

Warm coffee after the stomach is 
emptied. 

Ammonia. 

Arouse by flicking with a towel, or by 
galvanic battery, and keep awake by 
walking about and renewal of stimula- 
tion if necessary. 

2 to 4 minims of liq. atropinse subcuta- 
neously. 

^Artificial respiration, if necessary. 

( 2 to 4 minims liq. atropinse, subcuta- 
neously : repeat if necessary. 

Castor oil. 

Stimulants. 

/ Stimulants. 

\ Alternate hot and cold douche. 

’ [Artificial respiration. 


[ Cold to head. 

Nitro-glycerin . . . jErgotin. 

(Atropine, subcutaneously. 
Oil of Bitter Almonds. Vide Hydrocyanic acid. 
Opium. Vide Morphine. 


Phosphorus . . • 


Sulphate of copper. 

Oil of tmT)entine, old and oxidised. 
Avoid oils and fats. 
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PhysoBtigma 


Picrotoxine . 
Pilocarpine . 


Alkaloids, &c. 

/Stimulants. 

Atropine. 

. 1 Chloral. 

Strychnine. 

V Artificial respiration. 

j Chloral. 

(Bromide of potassium. 
. Atropine. 


Eat-paste. Vide Phosphorus. 


Savin . . . 

Snake-bite . 

Stramonium. 

Strychnine 

Tobacco . . 


(Epsom salts. 

* ' (Demulcents. 

/Ligature limb, cut out part with pen- 
knife and sear with hot iron. 

• * • -I Alcoholic stimulants. 

Ammonia. 

^Artificial respiration. 

Vide Atropine. 

(Chloroform. 

Tannin. 

1 Bromide of potassium. 

(chloral. 

I Tannin. 

• • • - Stimulants, warm. 

i Strychnine. 


Turpentine (oil of) . . ,sninh«t« of magnesium. 


Veratrine . . 

Vermin-killer. 


Stimulants. 

. . • Coffee, warm. 

Becumbent posture. 

Vide Strychnine. 
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CHAPTER XIX. 

ANTAGONISTIC ACTION OF DRUGS. 

The idea that one drug might be made to counteract the deadly 
effects of another is a very old one, and in the middle ages 
alexipharmics and mithridates were used as antidotes. Of late 
years, however, the subject has been investigated experimentally, 
and a more accurate knowledge of it obtained. Amongst the first 
of these experimental researches were those of Preyer, on the 
antagonism of atropine and hydrocyanic acid ; of Schmiedeberg 
and Koppe on the antagonism of muscarine and atropine ; and 
of Fraser on the antagonism between physostigma and atropine. 

Although the fact is undisputed that we are occasionally able 
by the administration of one drug, to prevent the appearance of 
certain symptoms which would otherwise have certainly been 
produced by another previously administered, it is by no means 
certain that the one simply counteracts the effect of the other. 

Some regard the effect of one drug in counteracting another 
as, a case of chemical combination or substitution, the second 
drug either becoming added on to a compound of the first with 
some of the tissues, or else displacing it from such a compound 
with the tissues. Others, again, think that no chemical action 
of this sort takes place, but that each drug acts upon the tissue 
or tissues by itself— one, for example, exciting, and the other 
paralysing. 

In favour of the first view may be mentioned the analogy 
between the action of poisons and the formation of acid-albumin 
and alkali-albumin, either of which can be changed into the 
other by excess of alkali or of acid respectively. 

The objection is a very natural one that the doses of alkaloids 
required to produce marked physiological action are so extremely 
small that one can hardly fancy any chemical action being the 
cause of their physiological action. I have, however, on one 
occasion, by the addition of a single drop of liquor potasses, con- 
verted a milky-looking fluid, consisting of the nuclei of fowl’s 
blood-corpuscles suspended in water and measuring 90 cc., into 
a solid jelly-like mass — a result more striking than if a similar 
quantity injected into a frog had induced rigor in every muscle. 
Even such a result is infinitely less delicate than the colour re- 
actions by which alkaloids are detected. 
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Some of the best-marked examples of antagonism in regard 
to involuntary muscular fibre are those observed by Einger in 
the frog’s heart, and they strongly support the view which he 
advocates of chemical substitution. As already mentioned, cal- 
cium salts and veratrine greatly prolong the cardiac systole ; but 
this prolongation is at once removed, and the systole rendered 
normal by a small quantity of a potassium salt. The salts of 
potassium alone render the systole short and weaker, and then 
normal, but this action again is neutralised by calcium. 

A similar condition has been observed by Cash and myself in 
the voluntary muscles of the frog. The contraction of the gas- 
trocnemius is prolonged to a slight extent by calcium, and to a 
great extent by veratrine, and also by barium salts. This con- 
traction is quickly reduced to the normal by the addition of a 
small quantity of potash. 

There is no very well-marked case of antagonism, in which 
one drug is able to restore power to motor nerves which have 
been paralysed by another drug ; such antagonism, however, has 
been observed in regard to the vagus. By small doses of atro- 
pine this may be paralysed ; by a dose of physostigma adminis- 
tered afterwards the inhibitory powder may again be restored ; 
and by a further dose of atropine it may be again paralysed. 
This action has been denied by Bossbach, but in experiments on 
the subject by myself, I have obtained this effect in such a 
marked de^ee that I have no doubt regarding it. It is possible 
that the different results obtained may be due partly to the 
animal employed, partly to the dose, partly to the preparations 
of the drug, and partly to the temperature at which the experi- 
ments are made.* In my experiments the vagus was irritated, 
and I ascertained that the stimulation was strong enough to stop 
the heart. A very small quantity of atropine was then injected, 
and the same stimulus was repeated. After enough atropine 
had been gradually injected to abolish the inhibitory action of 
the' vagus completely, some physostigma was injected into the 
jugular vein, and the irritation again repeated with the effect of 
stopping the heart as at first. 

The antagonism of certain drugs upon the frog’s heart has 
received much attention. In considering this subject care must 
be taken to distinguish between experiments made with the 
ventricle alone, containing involuntary muscular fibres but no 
ganglia, and the whole heart, in which both muscle and ganglia 
are contained. The experiments on veratrine, calcium, and 
potassium, already alluded to, were made with the ventricle 
alone ; those which are now to be considered have reference to 


* My experimpntfl were made on rabbits during the summer. The preparation 
of physostigma employed was a glycerin extract of the bean, and the preparation 
of atropine used was the Liquor Atropince, B.P. (1876). 
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the whole heart. Atropine appears to have the power not only 
of destroying the inhibitory action of the va^s upon the heart, 
but of antagonising those drugs which inhibit the heart and 
render its beats slower, or stop them altogether, such as mus- 
carine, physostigma, pilocarpine, and phytolacca. Digitalin and 
saponin have a mutually antagonistic power, so that when the 
frog’s heart has been stopped hj either of them, the other will 
restore its pulsations. A limited antagonism also exists between 
muscarine, aconitine, and digitalin ; when the heart has been 
stopped by digitalis, muscarine and aconite will restore its move- 
ments. Digitalin will also restore the pulsations in a heart 
which has been arrested by aconite. Physostigmine, camphor, 
and other drugs which stimulate the muscular fibre of the heart 
will remove the still-stand caused by muscarine. 

Another very important antagonism is that between drugs 
acting on the respiratory centre and spinal cord. The mode of 
action of these drugs is difficult to explain on account of our 
imperfect knowledge of the physiology of the structures on which 
they act. Chloral lessens the excitability of these structures, 
strychnine increases it. These drugs have to a certain extent 
an antagonistic action, so that a fatal dose of strychnine may be 
so antagonised by chloral as to prevent death ; and a small 
quantity of strychnine may prevent death from chloral. Atro- 
pine has an exciting action on the respiratory centre, somewhat 
like strychnine though very much less marked ; and atropine 
also will antagonise chloral. It has also an antagonistic action 
to aconite, which has a peculiar depressing influence on the 
respiratory centre. 

The sedative action of chloral enables it to antagonise picro- 
toxine which has a stimulant action on the brain causing con- 
vulsions. Opium and belladonna have to a certain extent an 
antagonistic action to one another. The first point which 
appeared to indicate an antagonistic action was their different 
efect on the pupil ; but probably the point on which they chiefly 
antagonise one another is their action on respiration, atropine 
acting as a stimulant and morphine as a depressant to the 
respiratory centre. 

The alkaloids of tea, coffee, and allied substances, viz. theine 
or caffeine, cocaine and guaranine, are antagonistic to morphine. 
These alkaloids in small and moderate doses increase the irrita- 
bility of the brain, spinal cord, heart, and vaso-motor system, 
and in large doses paralyse them. Morphine and these alkaloids 
to a certain extent counteract one another, so that a lethal dose 
of one may be prevented from causing death by administering 
the other. 

The antagonism of drugs is also marked in regard to their 
action on the glandular system ; thus the excessive salivation 
produced by physostigma, pilocarpine, and bromal may be 
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arrested by atropine, which also arrests the excessive secretion 
from the skin caused by pilocarpine, and the secretion from the 
mucous membrane of the lungs produced by bromal. 

The following table shows the most important examples of 
antagonism. The lethal and antagonistic doses have only been 
ascertained for a few. When the remark * not antagonistic ’ 
occurs in the table, it means that the second drug mentioned 
will not prevent death from a lethal dose of the first, although 
the first will prevent death from a lethal dose of the second. 

TABLE SHOWING THE ANTAGONISM OF DBUGS. 






Lethal 

Lethal 

Antidotal 





dose.— I. 

dose.— II. 

doses 

Aconitine . 

Atropine . 



1 th 

7 

1 th 

1 th 

1.00 


Digitalin. 




1 

Alcohol . 

Strychnine 

Strychnine 




5S5“* 

Tis*" 

Ammonium \ 
chloride j 

Chloral • 



— 

not 

antagonistic 

Atropine . 

Aconitine . 



7 

MS**’ i 

»i • • 

Bromal-hydrate 



7 

n 1 

not 

antagonistic 


Chloral-hydrate 



7 

7 


n 

Hydrocyanic acid 



7 




Jaborandi 



V 




Muscarine 



7 


not 

antagonistic 


Morphine • 



7 

» 1 

If • • 

Physostigmine 



7 

1 th 

5J 

f» • • 

Phytolacca 



7 


n • • 

Pilocarpine 



7 



»» • 

Quinine . 



7 



Barium 

Sodium sulphate 
Potassium salts 






Bromal -hydrate 

Atropine . 



u 

7 


Brucine . 

Chloral . 





Calabarine 







Carbolic acid . 

M • • 






Chloral 

Ammonium chloride 



I 


>1 • • 

»» • • 

Atropine . 

Brucine . 



i 

1 


»f • • 

Calabarine 






ff m • 

Jf • • 

ff * • 

>» * * 

Carbolic acid . 
Codeine . 
Physostigma . 
Picrotoxine 
Strychnine 





j 

II * * 

Chloroform 

Thebaine 

Amyl nitrite . 






Cocaine . 

Moi-phine 






Codeine . 

Chloral . 



1 



Digitalin . 

Aconitine 






»» • • 

Muscarine 
Saponin . 






Gelsemium 

Opium . 







Atropine . 


• 
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TABLE SHOWING THE ANTAGONISM OF DREGS— 


1 


Lethal 
dose. — L 

Lethal 
dose.— IL 

Antidotal 

doses 

Morphine • 


Atropine . 








Caffeine . 








Chloroform 








Cocaine . 







• 

Datuiine 







• 

Hyoscyamine . 






»» • 

• 

Nicotine 






„ • 

• 

Physostigma . 






Muscarine 

• 

Atropine . 






Opium 


♦» • 






t» • 


Gelsemium 






,, , 


Veratrum viride 






Physostigma 


Atropine . 






»i • 


Chloral . 








Morphine 






Saponin . 


Digitalin . 





i 

' Strychnine 

, 

Alcohol . 






1 ft • 


Chloral . 






1 


Hydrocyanic acid 






I 


Nicotine . 






1 ** * 


Nitrite of amyl 






j Thebaine . 

1 


Chloral . 




1 

1 
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CHAPTER XX. 

DOSAGE. 

Thbj circumstances which affect dosage have already been dis- 
cussed (p. 37). In practice we reckon the dose according to age, 
making allowances, however, for the size and sex of the patient. 
Various tables have been drawn up for this purpose. One in 
common use is Dr. Yoimg’s. It is to convert the age into a 
fraction by adding twelve to it and using the number thus 
obtained as the denominator, the ageitself being the enumerator. 
Thus, if a child’s age be three years, the denominator will be 
3 4 “ 12 = 15, and the enumerator will be 3. The dose for the 
child will therefore be 3 :^ = iV = i for an adult. For a 

child five years old it will be == which is between one- 
third and one-fourth of that for an adult. If the child is large 
for its years, we would give one-third ; if small, we would rather 
give one-fourth. 

Another rule, proposed by Dr. Cowling, is to divide the 
number of the patient’s next birthday by twenty-four. Thus, 
for a child three years old, the fraction representing the dose 
would be ^^-= 1 ; for a child five years old, 

The rule which I should propose as being more convenient 
for the metric system is a modification of Dr. Cowling’s. If we 
assume that the body has attained its full growth at twenty-five 
years of age instead of twenty-four, we get the proportion by 
dividing the number of the next birthday by twenty-five. Thus, 
for a child three years of age, the proportion would be - 2 ^= 
nearly | ; for a child five years of age, between ^ and 
This number does not lend itself readily to fractions such as the 
preceding, but it is very easy to divide by twenty-five by simply 
multiplying by four and dividing by 100. When the metrical 
system is used, all that is necessary is to multiply the full dose 
by the number of the child’s next birthday, then by four, and 
remove the decimal point two places to the left. Thus, if the full 
dose for an adult be 1 gramme, the dose for a child of three will 
be ^ =*160 gramme or 16 centigrammes. If the full dose 

for an adult be -8 gramme, the dose for a child of three will be 
: ‘048| or 48 milligrammeB. If the full dose be 1 gramme, 

X K 
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the dose for a child of five will be - r4 ~ =*240 gramme or 24 
centigrammes. If the full dose be ’8 gramme, the dose for a 
child of five will be =*072 gramme or 72 milligrammes. 

To put this rule shortly, the number of grammes in the full 
dose multiplied by the child’s next birthday and by four, gives 
the result in centigrammes. The number of decigrammes mul- 
tiplied in the same way gives the result in milligrammes. 
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GENERAL PHARMACY. 
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CHAPTEE XXI 

PHAEMACEUTICAL PKEPAEATIONS. 

Pharmacy includes both the general preparation of drugs from 
crude natural products and their combinations with other sub- 
stances, so as to render them either more effectual or more easily 
administered. 

The great rule for the administration of medicines is (1) curare 
(2) cito, (3) tute, et (4) jucunde— that they shall not only (1) cure, 
but that they shall do so (2) quickly, (3) safely, and (4) pleasantly. 
According to this rule many prescriptions contain four ingredients, 
viz. : (1) the substance which is to cure, or the basis ; (2) the 
adjuvant to help it ; (3) the corrective to prevent any bad effects ; 
and (4) the vehicle to make it pleasant to take. This rule, how- 
ever, is carried out not only in written prescriptions, but in those 
also which have been adopted by the profession at large, as a 
means of saving labour and time in the routine of practice, and 
embodied in the Pharmacopoeia as useful preparations. 

Formerly we were dependent for our medicines chiefly on the 
crude products of the animal, vegetable, and mineral kingdoms. 
As chemistry advanced various inorganic compounds were dis- 
covered and added to the Materia Medica, and as our knowledge 
of this science becomes greater and our power of preparing various 
organic bodies increases, we find that such bodies are becoming 
more and more introduced into medicine. As examples of these, 
we may take carbolic acid, chloral, chloroform, ether, hydrocyanic 
acid, iodoform, nitrite of amyl, salicylic acid, and kairin. 

We seem now on the verge of discovering the mode of pre- 
paration of many organic alkdoids, and when this has been done, 
the vegetable Materia Medica will be less important than it is 
now, inasmuch as it is probable that, by using artificial alkaloids, 
prepared always under similar conditions, we may obtain purer 
products and greater constancy of action than we can at present 
from the natural active principles. 

Becent discoveries have shown that plants generally contain 
active principles so closely associated, that the mixture was re- 
garded as a pure alkaloid, and yet these drugs have very different 
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and sometimes opposite physiological actions. Thus ordinary 
coniine usually contains pure coniine and methyl-coniine, the 
former of which paralyses the motor nerves, while the latter 
paralyses the spin^ cord. Extract of physostigma, and supposed 
pure physostigmine, or eserine, have been found to contain two 
active principles, viz. physostigmine having a paralysing action, 
and calabarine having a tetanising action on the spinal cord. 

The power which chemistry now gives us also of modifying 
the chemical constitution of organic bodies and therewith their 
physiological action, will almost certainly enable us to treat disease 
much more perfectly than we can at present. For such modified 
drugs, however, we must be indebted to the chemist. He will 
prefer to operate on substances which have been already prepared 
by himself rather than on crude drugs obtained from plants. But 
at present we are still dependent on the vegetable kingdom for 
a large number of our most useful remedies. In plants they are 
associated, as a rule, with quantities of woody tissue which is quite 
inert and indigestible, and which would interfere very much both 
with their easy administration and with their action. 

Sometimes the crude drug is given in the form of a simple 
powder, without any admixture, as in the case of guaiac given 
in tonsillitis, where it is advisable to have the local action of the 
drug on the throat, as well as its general action on the system. 
Sometimes the powder may be readily given by enveloping it in 
a wafer, and swallowing it with a little water, and at other times 
it is made up with saccharine, and more or less adhesive sub- 
stances, into the form of a confection or bolus ; or suspended in 
water by means of mucilage in the form of a mixture. Usually 
however the active parts of the drug are extracted by means of 
solvents, and either given in solution, or in the solid form, after 
the solvents have been evaporated. There are a number of pre- 
parations according to the solvents used, and the mode in which 
they are applied. Probably the most convenient arrangement 
is not to take the groups of preparations according to the sol- 
vents or mode of preparation, but alphabetically for the sake of 
reference. 


Groups of Officinal Preparations. 

The letters B.P. stand for the British Pharmacopoeia of 1886, 
and U.S.P. for the United States Pharmacopoeia of 1888. When 
the letters B.P. or U.S.P. precede the name of a class or of a 
substance, they indicate that it is contained in the corresponding 
pbarmacopcBia only, and not in the other. They succeed the 
name or are omitted when the class or substance occurs in both 
pharmacopoeias. When there are differences between things 
bearing the same name in the British and United States Phar- 
macopoeias, the letters B.P. are placed after the descriptions of 
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that contained in the British, and U.S.P. after that of the United 
States Pharmacopoeia. 

U.S.P. Abstracta. Abstracts. — These are very dry, powdered 
extracts. They are twice the strength of the crude drug, and 
about twice the strength of the corresponding fluid extracts. They 
are prepared by extracting the active principles from 200 parts of 
the crude drug by percolation with the strong or diluted alcohol, 
mixing the percolate with some sugar of milk, letting it dry, and 
then adding sufficient sugar of milk to make up the product to 
100 parts. They are eleven in number. 


AbBtraotum Aooniti 

DOSE. 

.. 1-1 gr. 

Abstraotum Ignati® 

DOSE. 

tlSS; 

„ Belladonn® ... 

.. Mgr. 

„ Jalap® 

Conii 

.. 1-3 gr. 

Nucis Vomicffi . 

^2 gr. 

Digitalis 

.. J-lgr. 

Podophylli . . , 

5-10 gr. 

Hyoscyami 

.. 2-3 gr. 

Senegffi 

1-3 gr. 



Valerian® 

10-20 gr. 


Aceta. Vinegars. — These are solutions of medicines in vine- 
gar or acetic acid. In the B.P. there are three, in the U.S.P. there 
are four. 


B.P. DOSE. U.S.P. DOSE. 

Acetom. Acetum Lobeliae 80-60 min. 

„ Cantharidis „ Opii 10-15 min. 

„ Scill® 15-60 min. Sanguinari® 3-4 fluid dr. 

„ SciU® 15-60 min. 

Alkaloidea. Alkaloids. — These are organic bases which 
may be regarded as compound ammonias. 

Like ammonia they all contain nitrogen, and form salts with 
acids. Most of them contain oxygen in addition to nitrogen, 
carbon, and hydrogen, and occur as crystalline solids. Some, e.g. 
coniine, nicotine, sparteine, piperidin, contain no oxygen, and occur 
as oily liquids. They generaUy have a powerful physiological action. 
They occur in many exogenous plants, but only veratrine and 
substances nearly allied to it have been obtaiued from the class 
of endogens and muscarine from thallogens. They occur in the 
plants in combination with acids. The alkaloids themselves are 
generally soluble in alcohol, but sparingly soluble in water. Their 
salts are more soluble in water. The general plan of obtaining 
them is to prepare an aqueous solution either of the salt origin- 
ally present in the plant, or of one formed by treatment with an 
acid, and to precipitate them by an alkali, generally ammonia, 
from it. As the alkaloids are soluble in alcohol they would be 
very imperfectly precipitated, or not at all, if the ammonia were 
added to an alcoholic solution of their salts. 

In the B.P. of 1867 the names of alkaloids all terminated in 
* ia/ like ammonia, e.g. quinia, strychnia. Chemists have now 
generally returned to the older nomenclature, and assign the 
termination ^ine* to alkaloids, e.g. strychnine, quinine. To 
neutral principles they give the termination * in,’ e.g. santonia 
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Balicin. This terminology has been followed in the B.P. of 1885 
and the XJ.S.P. of 1883. 

General Properties and Reactions of Alkaloids.— Alka- 
loids are basic in nature, like ammonia, forming salts with 
acid radicals, easily decomposed by the action of alkalies and 
alkaline carbonates. 

Alkaloids are, for the most part, insoluble in water, with the 
exception of brucine and codeine, which are readily soluble ; 
they are all soluble in alcohol, benzene, and chloroform. Their 
salts are soluble in water, and have the property of turning the 
plane of polarised light to the left: cinchonine, conchinine, 
coniine, laudanosine, however, turn the plane to the right. Some 
alkaloids have no effect on polarised light, e.g. berberine, crypto- 
pine, emetine, hydrocotamine, narce'me, veratrine, caffeine, and 
piperine. 

In solution, alkaloids are precipitated by a solution of iodine 
in iodide of potassium, by potassio-mercuric iodide, and a similar 
double iodide of cadmium and bismuth, also by picric acid and 
by phospho-molybdic and phospho-tungstic acids. 


B.P. 

Aoonitina (Aconitine). 

ApomorphinaB Hydrochloras (Hydro- 
chlorate of Apomorphine). 

Atropina (Atropine). 

AtropinaB Sulphas. 

Beberinffi Sulphas (Sulphate of Bebe- 
rine), 

Caffeina (Caffeine). 

Caffe n‘e Citras (Citrate of Caffeine). 
Ginchonidinae Sulphas (Sulphate of 
Cinchonidine). 

Cinchoninie Sulphas (Sulphate of Cin- 
chonine). 

CocainaB Hydrochloras (Hydrochlorate 
of Cocaine). 

Codeina (Codeine). 

Morphinie Acetas (Acetate of Morphine). 
„ Bimeoonatis Liquor (Solution 

of Bimeoonate of Mor- 
phine). 

„ HydrocUoras (Hydrochlorate 

of Morphine). 

„ Sulphas (Sulphate of Mor- 

phine). 

Physostigmina (Physostigmine). 
Piloc^inie Kitras (Nitrate of Pilocar- 
pine). 

Quinine Hydrochloras (Hydroohlorate 
of Quinine). 

Quinine Sulpnas (Sulphate of Quinine). 
Strychnina (Strycnnine). 

Strychnine Hydrochloras (Hydro- 
chlorate of Strychnine). 

Veratrina (Veratrine). 


U.B.P. 

Apomorphina (Apomorphine). 

Atropina (Atropine). 

Atropine Sulphas (Sulphate of Atro- 
pine). 

Caffeina (Caffeine). 

Cinchonidine Sulphas (Sulphate of Cin- 
chonidine). 

Cinchonina (Cinchonine). 

Cinchonine Sulphas (Sulphate of Cin- 
chonine). 

Codeina (Codeine). 

Hyoscyamine Sulphas (Sulphas of Hy- 
oscy amine). 

Morphina (Morphine). 

Morphine Acetas (Acetate of Mor- 
phine). 

Morphine Hydrochloras (Hydrochlorate 
of Morphine). 

„ Sulphas (Sulphate of Mor- 
phine). 

Physostigmine Salicylas (Salicylate of 
Physostigmine). 

Pilocarpine Hydrochloras (Hydro- 
chlorate of Pilocarpine). 

Piperina (Piperine). 

Quinidine Sulphas (Sulphate of Quini- 
dine). 

Quinina (Quinine). 

Quinine Bisulphas (Bisulphate of 
Quinine). 

Quinine Hydrobromaa (Hydrobromate 
of Quinine). 

„ Hydrochloras (Hydroohlorate 

of Quinine). 

„ Sulphas (Sulphate of Qui- 

nine). 
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QnininflB Valerianas (Valerianate of 
Quinine). 

Strychnina (Strychnine). 

Strychninas Sulphas (Sulphate of 
Strychnine). 

Veratrina (Veratrine). 

Chinoidinum (Chinoidin or Quinoidin), U.S.P., is a mixture of bases. 

Along with the alkaloids may be mentioned several neutral 
principles which resemble alkaloids in having a powerful physio- 
logical action. 

BJ». 

Aloin. 

Chrysarohinum (Chrysarohin), 

Elaterinum (Elaterin). 

Ergotinum (Ergohn). 

Sahoinum (Salicin). 

Santoninum (Santonin). 

The substances whose names are printed in italics in the 
above list are not pure principles. The chrysarobinum of the 
pharmacopoeias is a mixture of substances containing chrysarobin 
and chrysophanic acid, and ergotin is only a purified extract of 
ergot. Lupulinum (B.P.) is only a glandular powder derived 
from hops, although from the sound of its name it might be 
supposed to be an active principle. 

Aquae. Waters. (16 in B.P. ; 15 TJ.S.P.) — One is simply 
water, another distilled water. The others in the B.P. are water 
containing small quantities of volatile oils in solution, with the 
exception of two, aqua chloroformi and aqua laurocerasi, which 
contain chloroform and hydrocyanic acid respectively instead of 
a volatile oil. Two waters are prepared by simply dissolving the 
substances in them in the cold ; these are aqua camphorae and 
aqua chloroformi. All the rest are prex>ared by distillation. Two 
are prepared by distilling the volatile oils with water ; these are 
peppermint and spearmint waters. All the rest are prepared by 
distilling the plant in a retort with water and continuing the 
process until a certain quantity is distilled over. 

In the U.S.P. aqua ammonisB, aqua ammoniffi fortior, and 
aqua chlori consist of solutions of ammoniacal and chlorine 
gases in water. One, the aqua creasoti, consists of a solution of 
one part of creasote in 100 of water. 

The others consist of volatile oils in water. Only two, aqua 
aurantii florum and aqua ros8B, are prepared by distilling the 
flowers with water. The others are prepared by thoroughly 
distributing the requisite quantity of volatile oil through a quan- 
tity of cotton, and dissolving it in water, by allowing the latter 
to percolate through. Camphor is dissolved in alcohol before 
ad<ung it to the cotton. 

Waters are chiefly used as vehicles. 


U.S.P. 

Chrysarohinum {Chrysarobin), 
Picrotoxinum (Picrotoxin). 
Salicinum (Salicin). 
Santoninum (Santonin). 
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The dose of all those in the B.P. with one exception is from 
half an ounce to two ounces. This exception is aqua laurocerasi, 
which is not used as a vehicle, but is, on the contrary, a powerful 
drug containing hydrocyanic acid, and the dose of it is very 
small, 6-30 minims. 

Aqua anethi is a favourite remedy for flatulence in children, 
and in them it is given in a dose of a teaspoonful or more. 


B,P. (IG). DOSE. U.8.P. (15). DOSE. 

Aqaa Aqua 

Destillata. „ Destillata. 

Anethi ^-2 oz. Ammoniap 10-30 minims 

Anisi . Ammonite Fortior.. 

Aurantii Floris Amygdala? Amara? . 2 drachms. 

Camphorte Anisi ^-2 oz. 

Carui Aurantii Floruiii „ 

Chloroformi Caniphoia?. . „ 

Cinnamomi Chlon „ 

Foeniculi Cinnamonii J-2 fluid oz. 

Laurocerasi . ..5-30 Creasoti 1-4 drachms. 

MenthflB Pii>erita> . Foeniculi . . . 1-2 fluid oz. 

MenthsB Viridis .... MenthaePipcntie .. „ 

Pimentfe Menthas Viridis ... „ 

Bosae Rosee „ 

Sambuci 


B.P. Cataplasmata. Cataplasms or Poultices. (6.) — 
These are used as a means of applying externally moisture and 
warmth, and in certain cases medicaments, to parts of the body. 
They consist of linseed meal or of bread crumb, made into a paste 
with hot water. In one, cataplasma conii, hemlock leaf is added 
to relieve pain ; in another, cataplasma sinapis, mustard is used 
to stimulate the skin; and in the cataplasma carbonis, cataplasma 
fermenti, and cataplasma sodse cblorinatsB, wood charcoal, yeast, 
and chlorinated soda respectively, are added for the purpose of 
removing foetor or acting as disinfectants. 

BJP. (6). 

Cataplasma Carbonis. Cataplasma Lini. 

,, Conii. ,, Sinapis. 

„ Fermenti. „ Sods Chlorinate. 

U.S.P. Cerata. Cerates. — These are ointments containing 
wax. The admixture of wax with oil or lard in cerates renders 
them harder than ointments, though they are softer than 
plasters. They can be spread on linen or leather, at ordinary 
temperatures, without requiring heat like plasters, and they 
can be applied to the skin without melting and running like 
ointments. 

U.8.P. ( 8 ). 

Ceratum. Ceratom Extract! Cantharidis. 

M Camphorse. „ Plumbi Subaoetatia. 

„ CantharidiB. „ Besinss. 

M CetaceL ,, SabiniB. 

Charts. Papers. — Charta epispastica or cantharidis, and 

charta sinapis, consist of irritating substances spread upon paper, 
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and used for the purpose of producing rubefaction or vesication. 
Charta potassii nitratis consists of bibulous paper soaked in a 
solution of nitrate of potassium and dried, and is used for burning 
to give relief in asthma by inhalation of the fumes. 

B.p. (2). u.s.p. (3). 

Charta Epispastica. Charta Cantharidis. 

„ Sinapis. „ Potassii Nitratis. 

„ Sinapis. 


Collodia. Collodions. — In these collodion is used as a solvent 
and means of application. 


B.P. (3). 
CoUodium. 


Flexile. 

Vesicans. 


u.s.p. (3). 

Collodium. 

cum Canthaiide. 
„ Flexile. 

„ StjT^ticum. 


Confectiones. Confections, EiiECTUAHiEs or Conserves. — 
These are soft pastes which contain the drug mixed with sugar 
or honey, and are convenient forms of administering drugs, 
which would be unpleasant to take alone, and would be too 
bulky for pills. In two of them, the confection of dog roses, and 
of red roses, the drug is of itself inert, and the confection is 
used only as a vehicle ; in the others, the drug is active, and the 
confection is used as a mode of administering it. The dose of 
all is 1 to 2 drachms, with the exception of the confection of 
opium (B.P.) and of scammony (B.P.). 

B.p. (8). ' DOSE. U.B.P. (2). POSE. 

Confectio Opii 5-20 grs. Confectio Ro8» 

„ Piperis „ Sennao 1-2 dr. 

„ Bosffi Canintp 

„ Bosas Gallicfp 

„ Scammonn 10-30 grs. 

„ Sennce 

„ Sulphuris 

„ Terebinthiiup 


Decocta. Decoctions. — These are made by boiling the drug 
with water, and then straining while hot. Usually the boiling 
is continued from ten to twenty minutes, in order to dissolve out 
the active part of the drug ; prolonged boiling frequently alters 
it, and may render it inert. 



B.P. (13). 

DOSE. 

U.8.P. (2). 

DOSE. 

Deoootum Aloes Compositum ^-1 fl. oz. 

Deoootam Oetrarise 



Cetrariie 

. ad Ub. 

„ BarsapariUie 

Com- 

»» 

CinohonfB [Rubras] 1-2 fl. oz. 

positom... 



Granati Badicis . 




«» 

Hieinatoxyli 

•• >» 




Hordei 

.. adlib. 





/ for ex- 



H 

Papaveris 

1 temal 





^ use. 




Pareirie 

1-8 fl. Of 




Quercas 

•• »» 
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M, POSB. 

Beoootam Sarsae 2-10 fl. oz« 

„ Sarsae Compositom ,, 

„ Sooparii 2-4 fl. oz« 

„ Taraxaci „ 

U.S.P. Elixiria. Eloibs. — These are dilated tinctures 
rendered agreeable by aromatics and sugar. The only one in 
the tJ.S.P. is used as a vehicle. 


O.S.P. (1). 

Elixir Aurantii (Simple Elixir). 

Emplastra. Plasters. — These consist of adhesive substances 
spread upon leather or clotb^ so as to stick to the part of the 
body to which they are applied. 

Lead plaster is one of the most important, as it forms a basis 
for other plasters. It is also used for covering slight wounds 
and excoriations. Eesin plaster is more adhesive, and is used to 
hold the edges of wounds together and to apply pressure. Two 
others, emplastrum belladonnse and emplastrum opii, contain 
narcotic substances with the intention of lessening pain locally. 
The others are used for the purpose of affording mechanical 
support or gentle stimulation, and emplastrum cantharidis (B.P.) 
is used as a vesicant. 


B.P. (14). 

Emplastrum Ammoniaci cum Hydrar- 
gyro. 

„ BeUadonnaB. 

„ Calefaciens (warming). 

„ Cantharidis. 

„ Ferri. 

„ GalbanL 

„ Hydrargyri. 

M Opii. 

„ Picis. 

„ Plombi. 

„ „ lodidL 

Resinas. 

„ Saponia. 

,, „ Fuscum. 


U.B.P. (17). 

Emplastrum Ammoniaci (Ammoniac). 

„ c. Hydrargyro 

(ammoniac with mercury). 
„ Amicffi (Arnica). 

„ Asafa‘ti(la> (Asafeetida). 

„ Belladonna (Belladonna). 

„ Capsici (Capsicum). 

„ Ferri (Iron). 

„ Galbani (Galbanum). 

„ Hydrarg\n (Mercurial). 

„ Icthyocollffi (Court). 

„ Opii (Opium). 

„ Picis Burgundicae (Bur- 

gundy pitch). 

„ Picis Canadensis (Hem- 

lock pitch). 

„ Picis cum Cantharide 

(warming). 

„ Plumbi (Diachylon). 

„ Resin® (adhesive). 

„ Saponis (Soap). 


B.P. Enemata. Injections, Enemas, oe Clysters. — These 
are preparations for injection into the rectum. When the quan- 
tity injected is large, and especially if cold, it is usually returned 
almost immediately ; therefore, when we wish to get it retained, 
a small quantity only, and warm, must be employed. The 
vehicle in most injections is starch mucilage. In the enema of 
aloes 10 ounces, and in those of Epsom salts and of turpentine, 
15 ounces of the vehicle are used, and these enemata are em- 
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ployed for the purpose of evacuating the bowel. In the case of 
the enema opii which we wish to be retained the quantity is only 
2 ounces. This is used both as a local and general sedative, in 
order to relieve pain in or about the pelvis, or to produce the 
general action of opium after its absorption, in cases where 
medicines cannot be retained by the stomach, or when it is un- 
advisable to administer them by the mouth. The enema asafoe- 
tidsB is perhaps the most powerful remedy we possess in cases 
of tympanitic distension of the bowels. As it is used for the 
purpose of exciting the contraction of the bowels and the expul- 
sion of flatulence, but not of simply evacuating the rectum, an 
intermediate quantity is used, viz. 4 ounces. Asafoetida con- 
tains a gum as well as a resin, and therefore no mucilage is re- 
quired to suspend it, and water only is required in preparing it. 

The enema of tobacco is now so rarely used, on accoimt of 
the danger from collapse, that it has been omitted from the B.P. 
of 1885 ; but formerly, before the introduction of chloroform, it 
was frequently employed in order to cause muscular relaxation 
of voluntary and involuntary muscles in hernia, tetanus, ob- 
struction of the bowels, &c. 

B.P. (5). NOUTE IN U.8r. 

Enema Aloes (aloes 40 grains, potassiom carbonate 15 grains). 

„ Asa^cetidfe (asafoetida 30 gr., water 4 £1. oz.). 

„ Magnesii Sulphatis (sulphate of magnesium 1 oz., olive oil 1 fl. oz.). 

„ Opii (tinoture of opium ^ fl. dr.). 

„ Terebinthinse (oil of turpentine 1 fl. oz.). 

B.P. Essentia. Essences. — These are strong solutions 
of 1 part volatile oil in 4 of rectified spirit. They are used as 
carminatives, and are usually given in the form of a few drops 
on a piece of lump sugar, or with a little hot sugar and water, 
in order to remove flatulence. 


B.P. (2). DOSS. 

Essentia Anisi 10-20 m. 

„ MenthsB Piperitas 10-20 m. 


Extracta. Extbacts. — Extracts consist of the soluble parts 
of plants reduced to the consistence of a thick paste by extrac- 
tion and evaporation. The plan of treatment adopted in order 
to extract the soluble parts, and leave behind the woody fibre 
and other inert constituents varies, according as the plant is 
fresh or dry. 

From fresh plants, green extracts (B.P.) are obtained by 
evaporation of the fresh juice after removal of the coagulable 
albumin. From dried plants the active principles are removed 
by treatment with cold or boiling water, with spirit, ether, or 
acetic acid, and the solutions thus obtained are evaporated to a 
consistence suitable for making pills, or else to dryness. 

Where the active principles are of a resinous or alkaloidal 
nature, and are more soluble in pure than in dilute spirit. 
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alcohol or rectified spirit is used ; in other cases dilute alcohol 
or proof spirit is employed. Where the drug contains more 
tVifl n one active substance and one is more soluble in spirit, and 
the other in water, both spirit and water are used. In order to 
prevent extracts which, when freshly prepared, are of a proper 
consistence for making pills, from becoming too dry and hard by 
keeping, the U.S.P. in several instances directs them to be mixed 
with 5 per cent, of glycerine. 


B.P. (34). 

DOSE. 

U.S.P. (31). 

DOSE. 

Extractum Aconiti 

1-2 gr. 

Extractum Aconiti 

4-i gr 

„ Aloes Barbadensia 

2-6 gr. 

„ Aloes Aquosum . . . 

2-10 gr. 

„ ,, Socotrinffi... 


„ Arnici© Badicis 

3-5 gr. 

„ Anthemidis 

2-10 gr. 

„ Belladonnee Alco- 


„ Belladonnse 

i-l gr. 

holicum 

igr. 


„ Alooholicmn 

Calumbee 

Cannabis Indicfe... 
Cascarfe Sagrada.. 

Colchici 

„ Aceticum. 
Colcynthidis 1 
Compositum / 

Conii 

Gelssmii Alcoholi- 

cum 

Gentianfe 

GlycyiThiziv 

Haematoxyll 

Hyoscyanii 

Jaborandi 

Jalapa? 

Krameria? 

Lactucffi 

Lupuli 

Mezerei^^^thereum 

Kucis VoraiciB 

Opii 

Papavens 

Pareira? 

Physostigmatis ... 

QuassifB 

Bhamni Frangulffi 

Bhei 

Stramonii 

Taraxaci 


gr. 
2 10 gr. 
^-1 gr. 
2-8 gr. 
i-2 gr. 

1- 2 gr. 
8-10 gr. 

2- 6 gr. 

i-2gr. 
2-10 gr. 
10-30 gr. 

5- 10 gr. 
2-10 gr. 

6- 15 gr. 
6-20 gr. 
5-15 gr. 


gr. 

1- 2gT. 

2- 5 gr. 
10-30 gr. 

iV-f gr. 

3- 5 gr. 
16-20 gr. 

5- 15 gr. 

i-i gr- 

6- 30 gr. 


Cannabis Indicte... 

Cinchona* 

Colchici Radicis .. 

Colocynthidis 

„ Com- 
positum . ... 
Conii Alcohohcuin 

Digitalis 

Ergotxp 

Euonynii 

GentiantB 

Glycyrrhiza* 

„ Purum 

Hamatoxyli 

Hyoscyami Alco- 

holicum 

Iridis 

Juglandm 

Kraraerw 

Leptandni* 

Malti 

Mezerei 

Nucis Vomica* 

Opii 

Podophylli 

Physostigmatis ... 

Quassis^ 

Khei 

Stramonii 

Taraxaci 


10-30 gr. 
1-2 gr. 

4-1 p- 

5-30 gr. 
J-1 gr. 
i gr. 
5-15 gr. 

1-3 gr. 
10-30 gr. 
ad lib. 
ad lib. 
10-30 gr. 

1-2 gr. 
1-2 gr. 

5- 10 gr. 
10-20 gr. 
20-30 gr. 

1-4 dr. 

M gr. 
1-3 gr. 

gr. 
1-2 (jr. 

6- 10 gr. 

i-4 gr. 
20-6dgr. 


Fluid U.S.P. or Liquid B.P. Extracts. — These are made 
like watery extracts, excepting that instead of evaporating the 
infusion, decoction, or alcoholic solution (U.S.P.) to a solid 
paste, it is only reduced to a small bulk, and in the B.P. some 
spirit is added to it in order to prevent decomposition. 


BJ*. (18). D08E. 

Extractnm Beln liiqoidtuxi 1-2 fluid drachms. 

„ Cascane Sagrad® Liquidom ^-2 fluid drachms. 

M CimicifugiB Liquidum 3-30 minims. 

ft Cinchonas 10-30 minims. 

„ Coc» „ ^2 fluid drachms. 

ft Ergot® „ 10-80 minims. 
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B.P. DOSE. 

Extractum Filicis Liquidum 16-60 minims. 

» Glycyrrhizae „ GO-120 minims. 

„ Opii ,♦ 10-40 minims. 

„ Pareiras „ i-2 fluid drachms. 

„ Rhamni Frangules Liquidum 1-4 fluid drachms. 

„ Sarsas Liquidum 2-4 fluid drachms. 

„ Taraxaoi Liquidum \-2 fluid drachms. 


u.s.p. (79). 

Extractum Aconiti Fluidum 

„ ArnicBB Radicis Fluidum 

„ Aromaticum „ 

„ Aurantii Amari „ 

„ Belladonn© „ 

„ Brayer© „ 

„ Buchu „ 

„ Calami „ 

„ Calumb© „ 

„ Cannabis Indie© „ 

„ Capsici 

„ Castane© „ 

„ Chimaphilffl „ 

„ Chiratffi „ 

„ Cimicifug© „ 

„ Cinchome „ 

„ ColchiciRadicis „ 

„ „ Seminis „ 

„ Conii „ 

„ Corrius „ 

„ Cubeb© „ 

„ Cypnpedii 

„ Digitalis 

„ Dulcamar© „ 

„ Ergot© „ 

„ Erythroxyli „ 

„ Eucalypti „ 

„ Eupatorii „ 

„ Frangul© „ 

„ Gelsemii „ 

„ Gentian© „ 

„ Geranii 

„ Glycyrrhizffi 

„ Gossypii Radiois 

„ Grindeliffi 

„ Guaran© 

„ Hamamelidis 

„ Hydrastis 

„ Hyoscyami 

„ Ipecacuanhffi 

„ Iridis 

,, Krameri© 

„ Lactucarii „ 

,, Leptandr© „ 

„ Lobeli© „ 

,, Lupulini „ 

„ Maticn h 

„ Mezerei „ 

„ NucU Vomioo „ 

„ Pareir© „ 

„ Pilocarpi „ 

„ Podophylli „ 

„ Pram Virginian® „ 


DOSE. 

.J-1 m. (0-03-0-06 C.C.). 
5-10 m. (0-3-0-6 c.c.). 
.10-20 m. (0-6-1-25 c.c.). 
15-30 m. (0'9-l-9 c.c.). 
.1-2 m. (0-06-0-12 c.c.). 
.^-1 fl. oz. (15-30 c.c.). 
30-60 m. (1-9-3-8 c.c.). 
.6-15 m. (0-3-0*9 c.c.). 
.15-30 m. (0'9-l-9 c.c.). 
.4-1 m. (0'03-0*06 c.c.). 
^-1 m. (0-03-0-06 c.c.). 

1- 2 fl. dr. (3-75-7-5 c.c.) 

.1 fl. dr. (3-75 c.c.). 

.4 fl. dr. (1-9 C.C.). 

J-1 fl. dr. (1-9-3-75 c.c.). 
,.}-2 fl. oz. (7*5-60 C.C.). 

2- H m. {0*12-0-5 C.C.). 

. 2-8 m. (0-12-0*5 c.c.). 

..5 m. (0*3 C.C.). 

,.30 m. (1*9 C.C.). 

..10-40 m. (0*6-2*5 c.c.). 
..15 m. (0-9 O.C.). 

..1-2 m. (0*06-0*12 c.c.). 
..30-60 m. (1-9-3-75 c.c.). 
..1-4 fl. dr. (1*9-15 C.C.). 
..20-60 m. (1*25-3*75 c.c.). 
..5-10 m. (0-3-0*6 c.c.). 

. 20-60 m. (1-25-3*75 c.c.). 
..10-20 m. (0*6-1*25 c.c.). 
..2-3 m. (0*12-0*18 c.c.). 
..10-30 in. (0*6-l*9 c.c.). 
.30-60 m. (1*9-3*75 c.c.). 
.30-120 m. (1*9-7 5 c.c.). 
.80-60 m. (1*9-3*75 c.c.). 
30-60 m, (1-9-3-75 c.c.). 
.1-2 fl. dr. (3*75-7*5 c.c.). 
.30 m. (1*9 c.c.). 

..1-2 fl. dr. (3*75-7*6 c.c.). 
..5 m. (0*3 c.c.). 

.15-30 m. (0 9-1*9 c.c.). 
.5-10 m. (0 8-0*6 c.c.). 
..10-60 m. (0*6-3*75 c.c.). 
..5-30 m. (0-3-1-9 C.C.). 
..20-60 m. (1*25-3*75 c.c.). 
..10-20 m. (0*6-1*25 c.c.). 
..10-16 m. (0 6-0*9 c.c.). 
..80-60 m. (1*9-3*76 c.c.). 
..for extemm use. 

..3-6 m, (0*18-0*3 C.C.), 
..1-2 fl. dr. (3*75-7*6 c.o.). 
..IS-SO m. (0*9-l*9 0 , 0 .). 
..5-15 m. (0*3-0*9 c.o.) 
..80-60 m. (1-9-8-76 o.o.). 
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Eztraotnm Quassiad Fluidum 
„ Bhei 

„ Bhois GlabrsB „ 


tt 


ft 

ft 

ft 

ft 

tt 


ft 

ft 

ft 

tf 




II 

II 

II 

II 


Bubi „ 

Bnmicis ,, 

Sabinae ,, 

SanguinariaB „ 

Sarsaparillffi „ 

SarsaparillaB 
Compositom „ 

SoillaB „ 

SontellariaB „ 

Senegas „ 

Sennas „ 

Se^ntariaB ,, 

Spigelias „ 

Stillingias „ 

Strakmonii „ 

Taraxaci 
Tritici „ 

Uvas Ursi „ 

Valerianas „ 

Veratri Viridia „ 

Vibumi ,, 

Xanthoxyli „ 

Zingiberis „ 


nosB. 

.5-10 m. (0-8-0-6 o.c.). 

.5-80 m. (0'8-l-9 c.o.). 

.for external nse. 

.1-2 fl. dr. (8*75-7*5 o.c.). 
.1-1 fl. dr. (1-9-8-76 o.c.). 

.1 fl. dr. (8*75 C.C.). 

.3-8 m. (0*18-0*5 o.o.). 

.8-5 m, (0-18-0-3 c.c.). 

.2-4 fl. dr. (7*6-15 c.o.). 

.80-60 m. (1-9-3-76 c.o.). 
.1-3 m. (0*12-0*18 C.C.). 
.80-60 m. (1*9-3*76 c.c.). 
.1-6 m. (0*06-0*3 c.c.). 

.1-4 fl. dr. (3*76-16 c.c.). 
.20-30 m. (1*25-1*9 c.c.). 
.1-2 fl. dr. (3*76-7*6 c.c.). 
.16-46 m. (0*9-2*8 c.c.), 

.1-2 m. (0*06-0*12 c.c.) 

.1-3 fl. dr. (8*76-11*25 o.w). 
.3-6 fl. dr. (11*25-22*5 c.c.). 
.30-60 m. (1*9-3*76 c.c.). 

.1 fl. dr. (3*76 C.C.). 

.1-2 m. (0*06-0*12 c.o.). 
.30-60 m. (1*9-3*75 c.c.). 
.30-60 m. (1*9-3*76 c.c.). 
.10-20 m. (0*6-1*25 c.c.). 


B.P. Fresh or Green Extracts. — These extracts have 
already been enumerated among the others. In preparing them, 
the juice obtained from the fresh leaves, flowering tops or fruits, 
of the plant, by pressure, is heated to 180° F. to coagulate the 
green colouring matter. This is then filtered off and laid aside. 
The filtrate is next heated to 200° F. so as to coagulate the albu- 
min ; this is filtered off and thrown away. The filtrate is then 
evaporated at a temperature not exceeding 140° to a thin syrup. 
The colouring matter is then added to it, and the whole 
evaporated to a proper consistence. In the case of extracts of 
colchicum and toaxacum there is no chlorophyll to separate, as 
the juices are obtained by expression from the colchicum conn 
and the taraxacum root, and not from flowering tops. Conse- 
quently the juice is at once heated to the boiling point to coagu- 
late the albumin, and after this has been filtered out the filtrate 
is evaporated at a temperature of 160° F. In the case of green 
extracts, the preservation of the green colour is usually regarded 
as a sign that they are good. It certainly indicates that the 
first and the last p^s of the process have been conducted with 
care, as too high a temperature destroys the green colour. It is 
therefore probable that the whole process may have been care- 
fully done ; but this is not certain, for the juice may have been 
exposed to a high temperature, and thus injured during its 
evaporation after the chlorophyll has been removed and before 
it has again been added. 
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The green extracts of the B.P. are (8) : — 

Extractum Aooniti. Extractum Colohici Acetlcum. Extractum Laotucss. 

BelladonneB. „ Conii. ,, Taraxaci. 

„ Colchici. M Hyoscyami. 

Glycerina, B.P, ; Glycerita, U.S.P. Glycerines. — These 
are solutions of soothing, astringent, or antiseptic substances in 
glycerine. Glycerine being thick and adhesive, they form most 
useful local applications, either to the skin or mucous mem- 
branes. 

Those in the B.P. containing carbolic, tannic, and gallic acids 
have one part of the drug by weight to four of glycerine by 
measure ; starch, being very light and bulky, is used in only 
half this proportion, i.e. one ounce of starch to eight ounces of 
glycerine. In the U.S.P. the starch is in the proportion of 1 to 
9, i.e. 10 per cent. The glyceritum vitelli contains 45 parts fresh 
yolk of egg to 55 of glycerine. 

B.P. (9). 

Glycerinum. 

„ Acidi Carbolici (1 to 4). 

„ Gallici (1 to 4). 

„ Tannici (1 to 4). 

Aluminis (I to 5). 

Amyli (1 to 8). 

Boracis (1 to 0). 

Plumbi Subacetatis. 

Tragacanthffi (3 to 14). 

Infusa. Infusions. — These are prepared by simply pouring 
boiling water on the drug, allowing it to stand for some time, 
and then straining. 

There are fom* exceptions to this rule of using boiling water, 
viz. calumba, quassia, chiretta, and cusparia. Infusions of 
calumba and quassia are prepared with cold water. The reason 
for using cold water in the case of calumba is that the root 
contains a quantity of starch, which is extracted if hot water be 
used, and renders the infusion liable to decompose, especially in 
hot weather. 

I have been unable to find any definite reason assigned for 
using cold water in the preparation of infusion of quassia, ex- 
cepting that cold water is sufficient to dissolve the active 
principle. 

In the only instance in which I have seen an infusion made 
with hot water used, it caused vomiting, so that perhaps an 
infusion made with hot water has a more irritating action than 
that made with cold. 

Infusions of chiretta and cusparia are made with water at 
120® F. instead of boiling water, as they are more agreeable when 
prepared in this way. 

The infusions of substances not specified in the U.S.P. are 
directed by it to be prepared by taking ten parts of the substance 


U.B.P. (3). 

Glycerinum. 

Glyceritum Amyli (1 in 10). 

„ ViteUi (4^ in 10). 
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in coarse powder and 100 of boiling water. These are to be put 
into a vessel with a tight cover, and allowed to stand for two 
honrs. The infusion is then strained, and enough water passed 
through the strainer to make the product weigh 100 parts. 

All the infusions both of the B.P. and U.S.P. are strained, 
with the exception of the infusion of cusso or brayera. 


Infusmn 

f) 

>1 

»» 


B.P. (28). DOSE. U.8.P. (6). DOS*. 

(Of all not specified 1~2 fi. oz.) 

Anthemidis 1-4 fl. oz. Infuaum Brayeree (Cusso) 10 oz. 

Aurantii „ Cinchonae 2 oz. 


n Compositum „ Digitalis ^ ^ oz. 

Buchu 1-4 fl. oz. „ Pruni VirginianeB 2-8 oz. 

Calumbffi „ Sennas Compositum ...4 fl. oz. 

Cfiuryophylli 

Gascarills 

Catechu 

Chiratas 

Cinchonae Acidum... 

Cusparias 

Cusso (Brayera an- 

thelmintica) 4-8 fl. oz. 

Digitalis 1-4 £L dr. 

Ergotae 

Gentian® Composi- 

tum 

Jaborandi 

Krameriffi 

Lini 


„ Lupuli 

„ Maticffi 

tt Quassi® 

„ Bbei... 

Bosw Acidum 

„ Seneg® 

„ Senn® 

„ Serpentariffi . 

„ Uvffi Ursi 

„ Valerian® 


B.P. Injectiones Hypodermicae. Hypodermic Injections. — 
These are strong solutions for subcutaneous injection (p. 476). 
As the solutions may become decomposed by keeping, they should 
be freshly prepared ; and even the injection of morphine should 
not be kept long. Any solid particles should be removed by 
filtration (p. 476). The injections of apomorphine and of ergotin 
are simply made by dissolving these substances in camphor 
water and filtering if necessary. The injection of morphine is 
2 )repared by dissolving freshly-precipitated morphine in acetic 
acid and water. It is ten times as strong as the liquor and is 
rather stronger than the corresponding preparation in the B.P. 
of 1867, containing 1 grain in 10 minims, instead of 1 grain in 
12 minims. 


^ This infusion is about twice the strength of the B.P. The dose is usually 
stated at ^ oz. twice a day, but in many cases this dose would probably prore too 
large, and it n? safer to begin with a smaller dose, and gradually push it as the 
patient will stand it. 
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B.P. D08E. 

Injectio Apomorphinae Hypodermica (2 in 100) 2-8 min. 

„ Ergotini „ (1 to 2) 3-10 min. 

„ MorphinsB „ (1 in 10) 1-5 min. 


B.P. Lamellae. Gelatine Discs. — These are thin discs of 
gelatine with some glycerine, each weighing about ^th. grain 
and containing a small quantity of an alkaloid. They are chiefly 
used for local application to the eye. They may sometimes be 
-convenient for preparing solutions for hypodermic injection by 
dissolving them in a few drops of water. 

Lamellae Atropinae (g^th grain in each). 

„ Cocainae (^Lth grain in each). 

„ PhyBostigminaB (j~th grain in each). 

Linimenta. Liniments or Embrocations. —These are pre- 
parations for rubbing or painting on a part of the body in order 
to produce local stimulation or relieve pain. The basis of most 
of those in the British Pharmacopoeia is oHve oil, and of those in 
the United States Pharmacopoeia cotton-seed oil.' Camphor is 
added to most of the liniments in the B.P. for its local stimulant 
action, and also that its strong smell may lessen the risk of the 
liniment being used internally. There are four exceptions in the 
B.P. — the liniments of ammonia, lime, croton oil, and iodide of 
potassium with soap. With the exception of the liniment of 
lime all these contain very strong smelling substances, namely, 
ammonia in the corresponding liniment, cajuputoil in the croton 
oil liniment, and oil of lemon in the iodide of potassium and 
soap liniment. 

Camphor is not contained in the liniments of the U.S.P., 
with the exception of the liniments of belladonna, camphor, 
chloroform and soap. 

Soap is used to give a lubricating quality to four liniments in 
the B.P., viz. opium, iodide of potassium with soap, soap and 
turpentine ; and to two in the U.S.P., viz. chloroform and soap. 
In the compound mustard liniment, whose composition is nearly 
the same in the B.P, and the U.S.P., castor oil is used as a 
lubricant along with alcohol. In one, the turpentine liniment 
of the U.8.P., the lubricating substances are lard and yellow wax. 

Three lininnmts in the B.P., aconite, belladonna, and iodine, 
and one in the U.S.P,, belladonna, are really exceedingly strong 
solutions of active principles in spirit with camphor added for 
the purposes already mentioned. 

The liniments last mentioned contain no fatty substances as 
lubricants, nor does the croton oil liniment of the B.P., com- 
pound camphor liniment (B.P.), nor the linimentum cantharidis 
(U.S.P.). Croton oil liniment (B.P.) is a solution of croton oil 

' I have been told that a great deal of what is sold as olive oil in Great Britain 
is really ootton-seed oil. 
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with cajuput oil in spirit. The compound camphor liniment is 
a mixture of strong solution of ammonia with rectified spirit, 
camphor, and oil of lavender. 

The' linimentum cantharidis (U.S.P.) is a solution of the 
active principles of cantharides in turpentine. The difference in 
composition between the ordinary camphor liniment (B.P.), which 
is simply a mixture of camphor and olive oil, and the compound 
camphor liniment should be carefully borne in mind. The lini- 
mentum terebinthinsB aceticum (B.P.) consists of oil of turpen- 
tine and acetic acid mixed with ordinary camphor liniment. But 
if anyone, thinking to increase its efficacy, should add to it com- 
pound camphor Imiment, the acetic acid and ammonia would 
neutralise one another more or less completely, and the activity 
of both liniments would be to a great extent destroyed. 

B.P. (16). 

The proportion of ingredients is put after each constituent. 

Xdnimentnxn 

Basil 

Solvent 

Adjuvant 

VeHiole 

Aconiti . 

Aconite root 

Rectified spirit 

Camphor (1) 


AmnnnniflB 

Belladonnas . 

(20) 

Liquor Am- 
moni® (1) 
Belladonna 

(30) 

Bectified spirit 

Camphor (1) 

Olive oil (3) 

Calcis • 

CamphorsB 

CamphorsB 

root (20) 
Liquor Calcis 
(1) 

Camphor (1) . 
Camphor (1) . 

(30) 

Rectified spirit 

Liquor am- 

Olive oil (1) 

Olive oil (4) 

Compositum 

Chloroformi . 

Crotonis . 

Chloroform (1) 

Croton oil (2) . 

(6) 

Bectified spirit 

(7) 

monite fortior 
(2) 

Cajuput oil (7) 

Liniment of 
Camphor (1) 

Hydrargyri . 

Mercury oint- 

Liquor am- 

Liniment of 

lodi « 

ment (1) 
Iodine (6) 

Iodide of Po- 

monhe (1) 

Camphor (1) 
Glycerine (1) 

Opii « 

1 Potassii lodidi 

Tincture of 
Opinm (1) 
Iodide of Po- 

tassium (2) 

Glycerine (8) . 

Curd Soap (16) 

Rectified spirit 
(40) 

Liniment of 
Soap (1) 

Water (80) 

1 cum Sapone 

1 

Saponis . 

taairiam (12) 

Hard Soap (16) 

Water (32) 

Oil of L^on 
(1) 

Camphor (8) 

Sinapis Com> 

Oil of Hiutard 

Rectified spirit 
(128) 

Castor oil (7) . 

Oil of Rose- 
mary (3) 
Ethereal ex- 


positum 

TerebinthinaB . 

(1-4) 

on of turpen- 

tract of Me- 
zereon (1) 
Camphor (3) . 
Camphor (1) 
Soft Soap 

Rectified spirit 

T^atsr (S) 

Terebinth insB 

tine (16) 

Oil of torpen- 


Glacial Acetic 

Liniment of 

Aceticum 

tine (4) 


Acid (1) 

Camphor (4) 
! 
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U.S.P. (10). 


Linimentum 

Basis 

Solvent 

Adjuvant 

Vehicle 

AmmoniaB 

Liquor Am- 



Cotton-seed oil 


moniffi (3) 



(7) 

Belladonna? . 

Fluid Extract 


Camphor (5) 


of Bella- 

donna (95) 




Calcis 

Lime water (1) 



Cotton-seed oil 

Cotton-seed oil 
(*) 

Camphora? 

Camphor (1) . 



Cantharidis . 

Cantharidefi 

Oil of Turpen- 



(15) 

tine (85) 



Chlorofonni . 

Chloroform (4) 


Soap liniment 
(6) 

Cotton -seed oil 

riumbi Sub- 

Solution of 



aoetatis 

1 

Subacetate of 
Lead (4) 



(6) 

! Saponis 

i Soap (10) 

Water (20) 

Camphor (5) . 
Oil of Rose- 

Alcohol (70) 

Sinapis Com- 

Volatile Oil of 

Castor oil (15) 

mary 

Extract of Me- 

Alcohol (74) 

positum 

Mustard (3) 

j zereon (2) 

1 Camphor (6) 



TerebinthinfE . 

Oil of Turpen- 


1 Resin Cerate 



1 tine (35) 

1 

I 

1 (65) 



Liquores. Solutions. — These are solutions of active sub- 
Btauces in water, either alone or with the aid of other solvents. 


B.P. (48). POSE. 

Liquor Acidi Chromici 

U.8.P. (27) 

Liquor Acidi Arsen iosi 

POSE. 

2-8 m. 

f V 

Ammonias 10-30 m. 

,, 

Arnmonii Acetatis 

J-li oz. 

Jf 

„ Fortior H-10 m. 


Arsenici et Hydrargyri 


Aminonii Acetatis .. 2-Ofl. dr. 


lodidi 

5-10 m. 


„ „ Fortior 25-75 m. 


Calcis 

2-4 fl. oz. 


„ Citratis 2 Gfl.dr. 


F em Acetatis 

2-10 m. 


„ „ Fortior A-lifl. dr. 


„ Chloridi 

10 m. 


Antiinonii Chloridi ... 


„ Citratis 


Arsenicalis 2-8 m.* 

11 

„ et Quininse Ci- 



Arsenici Hydrochlo- 


tratis 

10-20 m. 


rici 2-8 m.* 

ti 

„ Nitratis 

5-20 m. 

,, 

Ar.se nii et Hydrargyri 

II 

„ Subsulphatis .... 

3-6 m. 


lodidi 

Atropime Sulphatis... 1-4 m.^ 

II 

„ Tersulphatis 

Gutta-percha? 


,, 

Bismuthi et Ammoiiii 

II 

Hydrargyri N itratis. . . . 



Citratis .J-lfl, dr. 

II 

lodi Compositus 

5 m. 

»» 

Calcii Chloridi 

II 

Magnesii Citratis 

6-12 fl. oz. 


Calcis l-4fl.oz. 

11 

Pepsini 

i-2 fl.02. 


Calcis ChlormatsB 


Plumbi Subacetatia , . . 


„ Sacchavatus .. . . 15-60 m. 

II 

SubacetatisDi- 


tt 

Chlori 10-20 m. 

Epispastious 

11 

lutus 

Potassii 

10-60 m. 


Ferri Acetatis 

II 

„ Arseni tis 

5 m. 


„ ,, Fortior 


„ Citratis 

^2 fl. oz. 

II 

„ Dialysatus 

fi 

SodsB 

10-60 m. 

It 

„ Perchloridi 10-30 m. 


„ Ohloratie 

80-60 m. 


„ „ Fortior 

t» 

So^i Arseniatis 

. B— 6 in. 




618 


GENEEAL PHABMAOY. 


[bbot. n. 


B.F. BOSE. 

Liquor Ferri Pernitratis 10-30 m. 


„ „ Persulphatis ... 

,, Gutta Percha 

„ Hydrargyri Nitratia 

Acidus 

„ Hydrargyri Per- 


chloridi dr. 

„ lodi 

„ Lithiae Effervescens. . .6-10 fl. oz. 
„ Magnesii Carbonatis . 1-2 fl. oz. 
t, ti Gitratis 5-lOfl. oz. 


„ Morphinsa Acetatia ...10-60 m.* 
tt „ Bimeconatis 

„ „ Hydrochlo- 

ratis „ 

„ Plumbi Subaoetatis... 

Dilutas 

„ Potassaa „ 

„ „ Effervescens..5-10 fl. oz. 

„ Potassii Permanga- 

natia 1-4 fl. dr.* 

„ Soda3 10-60 m. 

„ „ Effervescens 5-10 fl. oz. 

„ „ ChlorataB 10-20 m. 

„ Sodii Arseniatis 5-10 m.* 

„ „ Ethylatia 

„ Strychninae Hydro- 

chloratia 5-10 m.* 

„ Zinci Chloridi 


U.S.P. 

Liquor Sodii Silioatis 
„ Zinci Chloridi 


DOSE. 


The strength of the liquors marked with an * in the preceding list has been 
changed from 4 grains to 1 fluid oz., or 1 in 109 (B.P. 1867) to 4J grains in 1 fluid 
oz., or 1 in 100 in the B.P. 1885. The strength of the one marked ** has been 
increased from 5 in 109 to 5 in 100. 


B.P. Lotiones. Lotions. — Mixtures of active substances 
in water for external application. 

Lotio Hydrargyri Flava (1 part Perchloride of Mercury to 243 of Lime-water). 

„ „ Nigra ( „ Subchloride „ 146 „ ). 

U.S.P. Massae. Masses. — These simply consist of sub- 
stances mixed together to a consistence suitable for making 
pills. 

Massa Copaibae. 

„ Ferri Carbonatis. 

„ Hydrargyri. 

Mellita. Honets. — In these preparations honey is used as 
a vehicle. Oxymel and oxymel scillai of the B.P., which contain 
acetic acid, may be regarded as belonging to this class. 


(4). 

Mel Boracis. 

„ Bepuratum. 
OxymeL 

„ Scillie. 


U.8.P. (2). 

Mel Despumatum. 
„ Bosffi. 


Misturx. Mixtvbes. — These usually consist of insoluble 
substances simply mixed with water or suspended in it by the 
aid of gum or other viscid substances. In almond (B.P. and 
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U.S.P.), chalk (B.P. and U.S.P.), guaiac (B.P.), and compound 
glycyrrhiza (U.S.P.) mixtures, gum is added. In the ammonia- 
cum (B.P. and U.S.P.), asafoetida (U.S.P.) and^ compound iron 
(B.P. and U.S.P.) mixtures, gum is contained in the ammonia- 
cum, asafoetida, and myrrh used in their preparation respec- 
tively. 

In scammony mixture (B.P.) the scammony resin is simply 
suspended in milk. In egg flip or brandy mixture (mistura 
spiritus vini gallici) (B.P.) and chloroform mixture (U.S.P.) yolk 
of egg forms the basis of the mixture. 

The magnesia and asafoetida, ‘ and rhubarb and soda ma- 
tures of the U.S.P. contain insoluble substances mixed with 
water without the addition of any viscid substance; in the 
creasote mixture (B.P.) the syrup may be looked upon as viscid 
and tending to keep the ingredients mixed, but the aromatic 
iron and compound senna mixtures of the B.P. and the acetate 
of iron and ammonium (U.S.P.) mixture are simply solutions and 
not mixtures in the usual sense. 


B.P. (10). DOSE. 

Mistura Ammoniaci J-1 fl. oz. 

Amygdahe 1-2 fl. oz. 

Creasoti 

Gretas 


Ferri Aromatica .... 

„ Composita 

Guaiaci 

Scammonii 

Senna) Composita ... 
„ Spiritus Vmi Gallici 


r.8J». (11). I>08E. 

Mistura Ammoniaci J-l fl. oz. 

Amygdala? 1~2 fl. oz. 

Asafoetida) J-l fl. oz. 

Chloroformi », 

Greta? 1~2 fl. oz. 

Ferri Composita „ 

et Ammonii 

Acetatia J-1 fl. oz. 

„ Glycyrrhiza? Com- 
posita i oz. 

„ Magnesifis et Asafce- 

tid® 20 m. 

„ Potassii Citratis J fl. oz. 

„ Rhei et Soda? dr. 


Mucilagines. Mucilages. — These are thick solutions, 
partial or complete, of gum or starch, which are convenient for 
suspending heavy powders in mixtures. 


B.P. (3). 

Mucilago Acaciffi. 

„ Amyli. 

„ Tragacanth®. 


U.8.P. (5). 

Mucilago Acaci®. 

„ Cydonii. 

„ Sassafras MeduUtB. 
„ Tragacanth®. 

„ Ulmi. 


Olea. Oils. — These are divided into fixed and volatile. The 
fixed are obtained by simple expression ; the volatile by distilla- 
tion excepting in the case of oil of lemon, which being con- 
tained in distinct vittae in the rind, may be expressed instead of 
being distilled. 


' In this mixture there is no gum, for although it is contained in crude 
asafcetida, it is not contained in the tincture of asafoetida used in this preparation. 
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Fixed Oils. 


B.P. (9). DOSE. 

Oleum AmygdaleB 1-4 fl. dr. 

„ Crotonis (croton oil)... ^-1 min. 

„ Lini 

„ Morrhuae 1-8 fl. dr. 

„ Myristicae Expressum.. 

„ OHvae „ 

„ Phosphoratum 5-10 min. 

„ Ricini 1-8 fl. dr. 

„ Theobromatis 


TJ.8.P. (11). DOSE. 

Oleum Adipis 

„ Amygdalae Expressum 1-8 fl. dr. 
„ Gossypii Seminis 


, Lini 

, Morrhuas i-4 fl. oz. 

, Olivw 

, Phosphoratum 1-5 min. 

, Ricini 1-8 fl. dr. 

, Sesami 

, Theobroma» 

, Tiglii (croton oil) i-1 mim 


Volatile Oils. 


B.P. (25). 


Oleum Anethi 

„ Anisi 

„ Anthemidis 

„ Cajuputi 

„ Carui 

„ Caryophylli 

„ Cinnamomi 

„ CopaibfE 

„ Coriandri 

„ Cubebte 

„ Eucal}T)ti 

„ Juniperi 

„ Lavandulae 

„ Limonis 

„ Menthas Pipentap. 
„ „ Viridis. . 

„ Myristicae 

„ Pimentae 

„ Pini Sylvestris ... 

„ Rosmarini 

„ Ruta? 

„ Sabinte 

,, Santali 

„ Sinapis 

„ Terebinthinas 


DOSE or EACH. 

1-4 m. unless otherwise mentioned. 


..5-20 min. 
..5-20 min. 
..1-10 min. 


for use as vapour. 


.10-30 min. 

.For external use only. 

10-20 m. as diuretic, 2-0 fl. dr. as anthel* 
mintic. 


U.8.P. (40). 


DOSE. 


Oleum 


fl 

ti 

M 


.£thereum 

Amygdalae Amara^ J-1 min (0*016-0 06 c.c.). 

Anisi 6-15 min. (0*3-0*9 c.c.). 

Aurantii Corticis 

„ Florum 

Bergamii 

Cajuputi..... 6-20 rain. (0*3-1*25 c.c.). 

Can 1-10 min. (0*06-0*6 c.c.). 

Caryophylli 2-6 min. (0*12-0*.36c.c.). 

Cbenopo^i 4-8 min. for a child (0*25-0*6 c.c.). 

Cinnamomi 1-3 min. (0*06-0*18 c.c.). 

Copaibas 10-16 min. (0*6-0*9 c.c.). 

Coriandri 

Cubebse 10-12 min. at first (0*6 or 0*72 c.c.), 

gradually increased. 
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Volatile Oils — continued. 


TJ.S.P. 

Oleum Erigerontis 

„ Eucalypti 

„ Eoeniculi 

,, Gaultheriai 

„ HedeomtB (pennyroyal) 

„ Juniperi 

„ LavandulfiB 

„ „ Florum 

„ Limonis 

„ Menthae Pipent® 

,, „ Viridis 

„ MyrciflB 

„ Myristicffi 

„ Picis Liquidjo 

„ Pimenta* 

„ Rosa* 

„ Rosmarini 

„ Rutrt* 

„ Sabinaa 

,, San tali 

„ Sassafras 

„ Sinapis Volatile 

,, Succini 

„ Tercbinthinae 

„ Thymi 

„ Valeriana* 


DOSE. 

,10 min. to J fluid drachm (0*6^1*9 c.c.). 
,10-16 min. (0'6-0*9 c.c.). 

5-15 min. (0-3-0-9 c.c.). 


,2-10 min. (0'12-0*6 c.c.). 
.5-15 min. (O'B-0-9 c.c.). 
.1-5 min. (0 00-0-3 c.c.). 


,2-6 min. (0*12-0-36 c.c.). 
.2-6 min. (0 06-0-36 c.c.). 


.2-3 min. (0*12-0*18 c.c.). 


3-6 min. (0*18-0*36 c.c.). 


3-6 min. (0*18-0*36 c.c.). 
.2-5 min. (0*12-0*3 c.c.). 
2-5 min. (0*12-0*3 c.c.). 
20-30 mm. (1*25-1*9 c.c.). 
.3-5 mm. (0*18-0*3 c.c.). 


,5-15 min. (0*3-0*9 c.c.), 
,5-30 min. (0*3-l*9 c.c.). 


.4-5 min. (0*24-0’3 c.c.). 


Oleata. Oleates. — Solutions of bases in oleic acid. They 
are more readily absorbed by the skin than ointments. 


B.P. 


U.S.P. 


Oleatum Hydrargyri. 
„ Zinci. 


Oleatum Hydrargyri, 
„ Veratrinae. 


Oleoresinae. Oleoresins. — These are, as the name impKes, 
mixtures of volatile oil and resin. They are extracted by 
treating the crude substance with stronger ether, and removing 
the ether partly by distillation and partly by evaporation. Their 
advantage is that they remain in a liquid or semi-liquid state, 
and are stable, not requiring alcohol to prevent decomposition. 


B.P. DOSE. 

Oleoresina Cubebao 5-30 min. 


TJ.S.P. DOSE. 

Oleoresina Aspidii ^-1 fl. dr. (1*9-3*75 c.c.). 

„ Capsici |-1 min. (0*015-0*06 c.c.), 

„ CubebiB 6-30 min. (0*3-19 c.c.). 

„ Lupulini 2-5 gr. (0*13-0*33 gm.). 

„ Piperis J-l min. (0*015-0 06 c.c.). 

„ Zingiberis ^1 min. (0*006-0*06 c.c.). 


Oxymel . — Vide Mbluta. 

Pilulae. Pills. — Pills are small round masses which can 
be conveniently swallowed. They are rarely made of a greater 



B.P. (21). 

DOSE : 5-10 grains, with the exception of those mentioned. 
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GENERAL PHARMACY. 


[sect. II. 


weight than five grains, as they then become too bulky to be 
swallowed easily. Those of the U.S.P. are four grains each. In 
their composition the old rule of curare cito, tute, et jucunde, 
has been pretty strictly followed, and most of them in addition to 
the basis contain an adjuvant, corrective, and vehicle (see Table, 
pp. 522, 523). To prevent them sticking together they are 
generally shaken with some dry powder, such as lycopodium, 
carbonate of magnesium, flour, starch, or liquorice powder. 
Sometimes they are gilt or silvered by shaking them while 
freshly prepared, and without the addition of any dusting 
powder, along with gold or silver leaf in a hollow spherical wooden 
box. Sometimes pUls are coated with sugar. Recently a coating 
of firm gelatine has been used, and perhaps the best coating of 
all in certain cases is keratin (q. r.). 

Pulveres. Powders. — The fineness of powders is ascertained 
by the size of the meshes of the sieve through which they pass, 
and is represented by numbers ranging from No. 20 to No. 60, 
these numbers indicating the numbers of parallel wires of ordinary 
thickness within a linear inch forming the meshes of the sieves 
used. The officinal powders contain two or more substances 
triturated and mixed together. 


B.P. (15). DOSE. 

Pulvis Amygdalae Compositus grs. 

„ Antimoniahs .1-10 grs. 

„ Catechu Compositus ‘JO- 40 grs. 

„ Cinnamomi Compositus H-10 grs, 

,, Cretae Aromaticus lO-GOgrs. 

„ „ „ cum Opio 10-40 grs. 

„ Elaterini Compositus • 

„ (UycyrrhizaB Compositus ;>0-{)0 grs. 

„ Ipecacuanha Compositus -VIS grs. 

„ Jalapae Compositus ‘JO-GO grs. 

„ Kino Compositus .'>-20 grs. 

„ Opii Compositus ‘J-5 grs. 

„ Khei Compositus ‘JO-60 grs. 

„ Scammonii Compositus 10-20 grs. 

„ Tragacanthae Compositus ‘JO-60 grs. 


(9). 

Pulvis Antimonialis 

„ Aromaticus 

„ Cretae Compositus 

„ Effervescens Compositus, 
„ Glycyrrhizae Compositus . 

„ Ipecacuanhas et Opii 

„ Jalapas Compositus 

„ Morphime Compositus ... 
„ Rhei Compositus 


DOSE. 

3-8 grs. (0*2-0’52 gm.). 
10-30 grs. (0 G6-1*95 gm.). 
10-30 grs. (0*65-l'96 gm.). 
.One powder. 

30-60 grs. (l*95-3'9 gm.). 
.5-16 grs. (0-33-1 gm.). 
30-60 grs. (l-95-3'9 gm.). 
10 grs. (0*66 gm.). 

30-60 grs. (1-95-3-9 gm.). 


Resiox. Besins. — These are brittle, amorphous solids, con- 
sistmg of an acid or mixtures of acids formed by the oxidation 
of terpenes which are volatile hydrocarbons having the formula 
Besins are insoluble in water, but soluble in spirit. 
They melt when heated, and solidify again on cooling. They 
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dissolve in alkalies, forming a kind of soap. They frequently 
occur in plants along with unoxidised volatile oils as oleo-resins. 
Resins may be obtained from oleo-resins, e.g. turpentine, by 
simple distillation, when the volatile oil distils over and the resin 
remains. They may be got by heating the part of the plant in 
which they are contained, e.g. guaiac resin. They may be pre- 
pared by dissolving them out of the plants by means of alcohol 
and removing the alcohol by distillation, or precipitating them 
by throwing the strong tincture into water. Resins are of an 
acid nature, and the addition of a little mineral acid to water 
causes them to be precipitated more readily. 


B.P. (5). 
Eesina. 

„ Guaiaci. 

„ Jalapae. 

,, Podophylli. 

,, ScammonifG. 


U.B.P. (5). 
Besina Copaibas. 

„ JalapsB. 

„ Podophylli. 
„ Scammonii. 
Guaiaci Eesina. 


Spiritus. Spirits. — With the exception of rectified and proof 
spirit, these are alcoholic solutions of volatile oils or ethers. The 
dose is I to 1 fluid drachm, except where otherwise mentioned, 
and except in the case of brandy, rum, and whisky, the doses of 
which vary very much, according to the purpose for which they 
are used. 


B.P. (18). 

Spirit ub .Ethens 

„ >, Compositus .. 

,, „ Nitrosi 

„ Ammonia} Aromaticus., 

„ „ Fa'tidus 

„ ArmoracifiB Compositus 

„ Cajiiputi 

„ Camphora} 

„ Chloroform i 

,, Cmnamomi 

„ Junipen 

„ LavandulfB 

„ Menthaa Pii>erita' 

„ MyristiosB 

„ Eectificatus 

„ Eosmarini 

„ Tenuior 

„ Vini Gallici 


U.8.P. (2*2). 

Spiritus Athens 

„ „ Compositus . 

„ „ Nitrosi 

„ Ammonia) 

„ „ Aromaticus 

„ Anisi 

„ Aurantii 

„ CamphoriB 

„ Chlorofonni 

„ Cmnamomi 

„ Frumenti (Whisky) 


DOSE. 

.30-90 min. 

.^2 fluid drachms. 


1-2 fluid drachms. 

10-30 min. 

10-60 min. 

fluid drachms. 


10-60 min. 


1 > 08 B. 

.1-8 fluid drachms (3*75-ll‘26 c.o.)* 
.^2 fluid drachms (1-0-7-5 c.c.). 
.30-60 min. (1*9-8*75 c.c.). 

,,10-80 min. (0*6-l*9 c.c.). 

..80-60 min. {1*9-8*76 c.c.). 

.1-2 fluid drachms (8*75-7*5 o.c.). 
..1-2 fluid drachms (8*76-7*6 c.o.). 
..5-60 min. (0*8-8*76 c.c.). 

.10-60 min. (0*6-8*76 c.c.). 

.10-20 min. (0*6-1*25 o.o.). 
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DOSS. 

SpintoB Oftultherite 10-20 min. (0*G-1'25 o.c.). 

„ Juniperi 30-60 min. (1*9-3*76 c.c.). 

„ „ Compositua 2-4 fluid drachms (7*5-15 o.c.). 

„ Lavandulae 30-60 min. (1*9-3*76 o.c.). 

„ Limonis 

„ Menthae Piperitae 10-20 min. (0*6-1*25 c.c.). 

„ „ Viridis 30-40 min . (l*9-2*5 c.c.). 

,, Mjrciae (Bay Bum) 

„ MyristiciB ....1 fluid drachm (3*75 c.c.). 

„ Odoratus (Cologne Water) 

„ Vini Gallioi 

Suppositoria. Suppositories. — These are small conical 
masses for introducing drugs into the rectum (p. 484). They are 
used either to produce a local action on the rectum itself, or on 
the adjoining pelvic organs, such as the uterus or the bladder ; 
or to introduce certain drugs into the body when we wish to 
avoid any local action on the stomach. 

Thus the morphine suppositories may be used for their general 
action in inducing sleep, or for their local action in soothing pain 
or irritation in the rectum or pelvic organs, or to check diarrhoea. 
The compound lead suppository may be used in diarrhcea for its 
local action on the rectum, and likewise for its general action in 
checking bleeding from the lungs, etc. The same may be said 
of the mercurial suppository. The others are more intended for 
local action. 

The basis of the suppositories is cacao-butter (oil of theo- 
broma), excepting in those where, as their name indicates, curd 
soap is used along with glycerine of starch. 

B.P. ( 8 ). 

Sappositoria Acidi Carbolic! cum Sapone. 

„ „ Tannici. 

„ n .. com Sapone. 

„ Hydrargyri. 

„ lodoformL 

„ llorphins. 

„ „ com Sapone. 

„ Plombi Composita. 

In the U.S.P. no special suppositories are named, but a 
formula is given for their preparation. The quantity of the 
medicine required, brought to a proper consistency if necessary, 
is to be mixed with a small quantity of oil of theobroma by 
rubbing together, and then suflBcient oil of theobroma previously 
melted and cooled to the temperature of 35° C. (95° P.) is to be 
mixed thoroughly with it, and immediately poured into suitable 
moulds cooled by ice. In the absence of moulds the mass is to 
be divided into parts of a definite weight, which are to be made 
into a convenient form for a suppository. Unless otherwise 
specified, they should weigh fifteen grains or one gramme. 

Succi. Juices. — These consist of the fresh juices of the 
plant, which are mixed with a sufficient quantity of spirit to 
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prevent them from decomposing, except in the case of lemon, 
mulberry, and buckthorn juice, to which no alcohol is added. 


Succus Belladonnas. 
,, Conii. 

„ Hyoscyami. 
„ Scoparii. 


B.P. (7). 


Succus Tarazaci. 
,, Limonis. 
„ Mori. 


U.B.P. 

Succus Limonis. 


Syrupi. Sybups. — These are strong solutions of sugar ; many 
of them contain flavouring or colouring matters, and are used to 
make medicines more agreeable to the eye or palate. 

In the case of the syrups containing ferrous salts the sugar 
prevents oxidation, and thus preserves the preparation from de- 
composition. 


n.p. (17). 


DOSE. 


Syrupus. 

„ Aurantii 

„ „ Floris.. 

„ CJhloral 

„ Ferri lodidi 

„ „ Phosphatis 

„ Hemidesmi 

„ Limonis 

„ Mori 

„ Papaveris 

„ Khei 

„ Bhceados 

„ Bosaa Gallice ... 

„ Scill® 

„ Renn® 

Tolatanus 

„ Zingiberis 

tj.s.p. (33). 

Syrupus Acaci® 

„ Acidi Citric! 

„ „ Hydriodici 

„ Allii 

„ Althe® 

„ Amygdal® 

,, Aurantii 


All 1 fluid drachm except those specially marked. 


4-2 fluid drachms, 
fluid drachm. 


1-4 fluid drachms. 


.1-1 fluid drachm. 
1-4 fluid drachms. 

.J-1 fluid drachm. 

DOSE. 


.1-4 fl. dr. (3*76-15 c.c.). 
1 fl. dr. (8*75 C.C.). 

.1-4 fl. dr. (3*75-15 C.C.). 


„ Florum 1 fl. dr. (3*75 c.c.). 

Calcii Lactophosphatis 2-4 fl. dr. (7*5-15 c.c.). 

Calcis 1 fl. dr. (375 c.c). 

Ferri Bromidi 4-1 fl. dr. (1*9-3*15 c.c.). 

„ lodidi 15-30 m. (0*9-l*9 c.c.). 

■ ““jiSphV.;!’!''.")."": }“!■*■ 

Ilypophosphatum 1-2 fl. dr. (3*75-7*5 c.c.). 

„ cum Ferro 1-2 fl. dr. (3*75-7*5 c.c.). 

T 1 , f (Emetic) 4-1 oz. (15-30 c.c.). 

Ipocacuanhffi ^ (Expectorant) 30-60 m. (1*9-3*75 c.c.) 

Krameriffi 4 fl. oz. (15 c.c.). 

Lactucarii 2-3 fl. dr. (7*5-11*25 c.c.). 

Limonis 

Picis Liquid® 1-2 fl. dr. (3*75-7*5 c.c.). 

Pruni Viruinian® 4 fl. oz. (15 c.c.). 
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TJ.S.P. 

Syrupus Bhei 

„ „ Aromaticua 

„ RosaB 

,, Bubi 

„ » Wa?i 

„ SarsaparillaB Compositus 

„ ScillsB 

„ „ Compositus 

„ Senegas . . . 

„ Sennas 

„ Tolutanus, 

„ Zingiberis, 


DOSE. 

1 fl. ar. (8-76 C.C.). 

1 fl. dr. (3-76 C.O.). 

1 fl. dr. (3*76 C.C.). 

1-2 fl. dr. (8*75-7-5 c.c.). 

fl. oz. (15 C.O.). 
fl. dr. (8*75 O.C.). 

(Expectorant) 20-30m. (1‘25-1*9 c.c.). 
1-2 fl. dr. (3-75-7-6 c.c.). 

1-4 fl. dr. (3*75-15 c.c.). 

1 fl. dr. (3*75 O.O.). 


B.P. Tabellae. Tablets of chocolate each -weighing 2^ grains, 
containing an active substance. The only officinal ones are tablets 
of nitroglycerine, containing xi^th grain of pure nitroglycerine 
in each. 


B.P. 

Tabellas Nitroglycerini 


DOSE. 

1 or two tablets. 


Tincturae. Tinctures. — These are solutions of active prin- 
ciples in spirit. Rectified spirit, or alcohol, is used whenever 
the active principle is more soluble in strong than in dilute 
alcohol, as in the case of alkaloids, such as of veratrum viride ; 
resins, such as asafcetida, benzoin, and Indian hemp ; oils, such 
as those of cubebs, lavender, tolu, orange peel, larch bark, and 
ginger ; and other substances, such as chloroform, acetate of iron, 
perchloride of iron, iodine, kino. 

Aromatic spirit of ammonia is used in the ammoniated tinc- 
ture of guaiac, of valerian, and of opium (B.P. and U.S.P.). In 
the case of guaiac and valerian the active principles have an acid 
character, and so ammonia tends to dissolve them more com- 
pletely. In both of them, however, as well as in ammoniated 
tincture of opium, the ammonia has got a stimulating action of 
its own, which tends to aid the effect of the other substances. 

Tinctures of fresh herbs (TinctursB Herbarum recentium), 
when not otherwise directed, are, according to the U.S.P., to be 
prepared by macerating fifty parts of the fresh herb bruised or 
crushed in a himdred parts of alcohol for fourteen days, then 
expressing the liquid, and filtering. 


B.P. (72). DOSE. 

The usual dose is }-2 fl. dr. unless otherwise mentioned. 

Tinctura Aconiti 1-10 min . 

„ Aloes 

„ Arnica? 

„ Asafoetidae J-l fluid drachm. 

„ Aurantii 

„ „ Eecentis 

„ Belladonna? 5-20 min. 

„ Benzoini Composita ^-1 fluid drachm. 

„ Buchu 

„ Calumbse 

M CamphorsB Composita 15 min.-l fluid drachm. 

H Cannabis Indicas 5-20 min . 
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B.P. 

DOSS. 

Tinctura Cantharidis 


«» 

Gapsioi 



Gardamomi Gomposita .... 



GascarillsB 



Gatechu 



Ghiratae 



Ghlorof ormi Gomposita. . . 


ft 

„ et MorphinsB.. 


ft 

Cimicifugffi 



Ginohonse 


»> 

„ Gomposita 



Ginnamomi 



Gocci 


If 

Golchici Seminam 


ft 

Gonii 



Groci 



Gubebaa 


11 

Digitalis 


ft 

Ergotte 



Ferri Acetatis 


ft 

„ Perchlondi 



Oalla3 



Gelsemii 



(Tentiunii* Gomposita 



(Tuaiaci Ammoniata 



Hvoscyaini 



lodi 



Jaborandi 


f* 

Jalapte 



Kino 



Kraraerite 



Laricis 


»» 

Lavandula) Gomposita.... 


»» 

Limonis 


ft 

Lobeliic 


II 

„ iEtherea 



LupuU 


II 

Myrrhw 

30-60 min. 

ti 

Nucis VomicjT 


• ** 

Opii 


II 

„ Ammoniata 


II 

Podophylli 

15-60 min. 

II 

Pyrethri 



Quassia^ 


n 

Quininn) 


II 

„ Ammoniata 


It 

Khei 


II 

„ 

(Purgative) 4-8 fluid diachms. 

11 

Sabin® 


II 

Scill® 

10-30 min. 

„ 

Seneg® 



Senn® 

1 fluid drachm to 4 fluid oz. 

II 

Serpentnri® 




Stramonii 

10-30 min. 


Sumbul 

.. . .10-30 min. 


Tolutana 

10-30 min. or more. 


Valerian® 



„ Ammoniata 

.. . .|-1 drachm. 


Vcratri Vindis 

5-20 min. 

II 

Zingiberis 



„ Fortior 

. 5-20 min. 


Tincture of Litmus, in 

Appendix, used as a test. 
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V.B.T. (73) 

Tinctuia Aconiti 

„ Aloes 

»> 

„ et Myrrhaa 

„ Arnicae Florum 

„ „ Radicis 

„ Asafoetidae 

„ Aurantii Amari 

„ „ Dulcis 

„ Belladoimae 

„ Benzoini 

„ „ Compo^ita ... 

„ BryoniaB 

„ Calendula 

„ CalumbaB 

„ Cannabis Indica* 

„ Cantharidis 

„ Capsici 

„ Cardamomi 

„ „ Compo«(ita . 

„ Catechu Composita .... 

„ Chiratffi 

„ Cimicifugffi 

„ Cinchonae 

„ „ Composita . 

„ Cinnamomi 

„ Colchici 

„ Conii 

„ Croci 

,, Cubebffi 

,, Digitalis 

„ Ferri Acetatis 

„ „ Chloricii 

Gall® 

„ Gelsemii 

„ Gentian® Comiiosita. 

„ Guaiaci 

,, „ Ammoniata . . 

„ Herbarum Beccntiuin. 

„ Humuh 

„ Hydrastis 

„ Hyoscyami 

„ Ignati® 

,, lodi 

„ Ipecacuanha et Opii .. 

,, Kino 

Krameri® 

,, Lavandula Composita 

„ Lobelia 

„ Matica 

„ Moschi 

„ Myrrh® 

„ Nucis Vomica* 

„ Opii 

„ „ Camphorata 

,, „ Deodorata 

„ Physostigmatis 

„ Pyrethri 

„ Quassia 

„ Bhei 

M ft Aromatica 

tt ,» Dulcis 

M Sanguinaria 


DOSE. 

.1-8 m. (0-06-0'18 c.c.). 
(As laxative) fl. dr. 
.(As purgative) 2-4 fl. dr. 
.1-2 fl. (3*75-7*6 C.C.). 
.10-30 m. (0*6-l*9 c.c.). 
.20-30 m. (1*25-1*9 c.c.). 
.30-60 m. (1*9-3*75 c.c.). 
,1-2 fl. dr. (3*75-7*5 c.c.). 


.15-30 m. (0-9-1-9 c.c.). 
.20-30 m. (1*25-1*9 c.c.). 
,i-2 fl. dr. (l*9-7*5 c.c.). 
.i-2 fl. dr. (3*75-7*5 c.c.). 


...1-4 fl. dr. (3*75-15 c.c.). 

...30 m. (1*9 C.C.). 

...3-10 m. (0*07-0*30 c.c.). 
...30-60 m. (l*9-3*7 c.c.). 

...1 fl. dr. (3 75 c.c.). 

...1-2 fl. dr. (3*75-7*5 c.c.). 

...A-3 fl. dr. (1*9-11**25 c c.). 

...i-2 fl. dr. (3*75-7*5 c.c.). 

...1-4 fl. dr. (3*75-15 c.c.). 

...1-4 fl. dr. (3 75-15 c.c ). 

.. 1-4 fl. dr. (3*75-15 c.c.). 

...1-4 fl. dr. (3*75-15 c.c ). 

...4-2 fl. dr. (1*9 7 5 c.c }. 

.. 30 m. (1*9 c.c.) to be inci eased. 
...1-3 fl. dr. (3*75-11*25 c.c.). 
...1-2 fl. dr. (3*75-7*5 c.c.). 

.. 10-20 m. (0*(»-l 25 c.c.). 
...20-60 m. (1*25-3 75 c.c.). 
...10-30 m. (0*6-l*9 c.c.). 

...1-3 fl. dr. (3*75-11*25 c.c.). 
...10-20 m. (0*6-1*25 c.c.). 

.. 1-2 fl. dr. (3*75-7 5 c.c.). 

...1 fl. dr. (3*75 c.c.). 

...1-2 fl. dr. (3*75-7*5 c.c.). 


.1-3 fl. dr. (3*75-11*25 c.c.). 
.30-60 m. (1*9-3*75 c.c.). 

.60 m. (3*75 c.c.). 

.15-20 m. (0*9-1*25 c.c.). 
.5-15 m. (0*3-0*9 c.c.). 

.10 m. (0*6 C.C.). 

.1-2 fl. dr. (3*75-7*5 C.C.). 
,.1-2 fl. dr. (3*75-7*5 c.c.). 
..30-60 m. (1*9-3*75 C.C.). 
,.30-60 m. (1*9-3*75 C.C.). 

.1 fl. dr. (3*75 C.C.). 

..4-2 fl. dr. (l*9-7*5 c.c.). 
..i5-30 m. (0 9-1*9 c.c.). 

..20 m. (1*25 C.C.). 

..11 m. (0*65 c.c.) or 22 drops. 
..1-4 fl. dr. (3*76-15 c.c.). 

..11 m. (0*65 C.C.). 

. 20-40 m. (1*25-2*5 c.c.). 


1 fl. dr. (3*75 C.C.). 

.1-2 fl. dr. (3*75-7*5 c.c.). 
.4-1 fl. dr. {1*9-3*75 c.c.). 
.2-3 fl. dr. (7*6-11*25 c.c.), 
.30-60 m. (1*9-3*76 c.c.). 
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U.S.P. 

Tinctura Saponis Viridis 

„ ScillsB 

„ Serpentarift} 

„ Stramonii 

„ Sumbul 

„ Tolutana 

„ ValerianaJ 

„ „ Amiiioniata 

,, Vanillee 

„ Veratri Viridis 

„ Zingiberis 


DOSE. 


10-20 m. (0-6-1-25 c.c.). 
,1-4 fl. dr. (3-75-15 c.c.). 
.20-30 m. (1'25-1*9 c.c.). 
,20-00 m. (l'2-3 7 c.c.). 
,1-2 fl. dr. (3-75-7-5 c.c.). 
.1-4 fl. dr. (3-75-15 c.c.). 
30-60 m. (1-9-3-75 c.c.). 

.3-8 m. (0-18-0-5 c.c.). 
.8-40 m. (0-5-2-5 c.c.). 


U.S.P. Triturationes. Triturations. — These are intimate 
mixtures of substances with sugar of milk. Each contains 10 
per cent, of the active substance. A general formula for their 
preparation is given in the U.S.P., although only one is named. 
According to this formula 10 parts of the substance and 90 
parts of sugar of milk are to be weighed out separately. The 
substance, reduced to a moderately fine powder if necessary, is 
mixed in a mortar with about its own bulk of sugar of milk, and 
they are triturated together. Fresh portions of the sugar of 
milk are added from time to time until the whole has been added, 
and the trituration is continued until the substance is intimately 
mixed with the sugar of milk and finely comminuted. 

U.S.P. Trituratio Elaterini. 


Trochisci. Lozenges. — These are small, flat, and hard, so 
that they can be readily carried about and melt slowly in the 
mouth. They are thus convenient for giving drugs which are 
intended to act upon the mouth or throat locally, or to be readily 
carried about and taken at times and in places where more bulky 
preparations would be inconvenient. Thus we have lozenges of 
chlorate of potassium, which are useful for soreness of the mouth 
and tongue ; tannic acid and catechu, which are useful in relaxed 
sore-throat and hoarseness ; ipecacuanha with morjihine, and 
wuth opium, which are useful in coughs ; bicarbonate of sodium 
useful before meals in dyspepsia or after meals in acidity ; bismuth 
for irritability of the stomach; and reduced iron for debility. 
Bismuth, morphine, and opium are also useful in diarrhoea, in 
many cases it happens that although patients can take potions 
before, after, or with their morning and evening meals, they are 
unable to do so in the middle of the day when they are absent 
from home and engaged in various avocations. For such cases 
lozenges form a useful means of administering medicine. 


B.P. (11). 

Trochisci Acidi Tannici. 

„ Bismuthi. 

„ Catechu. 

„ Ferri Bedaoti. 

„ Ipeoacuanh®. 

„ MorphinsB. 

„ MorphinaB et IpeoaouanhflB. 


U.S.P. (16) 

Trochisci Acidi Tannici. 

„ Ammonii Chloridi. 

„ Catechu. 

„ Crette. 

„ CubebaB. 

„ Ferri. 

„ GlyoyrrhizBB et Opii. 
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B.P. 

Trochisci Opii. 

„ Potassii Chloratis. 
„ Santonini. 

^ Sodii Bicarbonatis. 


r.B.p. 

Trochisoi Ipeoaouanh®. 

„ Kramerias. 

Magnesiae. 

„ Menthee Piperitae. 

„ MorphinsB et Ipeoaouanhffi. 
„ Potassii Chloratis. 

„ Sodii Bicarbonatis. 

,, „ Santoninatis. 

„ Zingiberis. 


Ungiienta. Ointments. — These are soft admixtures of medi- 
cines with fatty substances for external application. The basis 
of many of them is lard, either alone or mixed with benzoin in 
order to preserve it from rancidity, or mixed with white wax in 
the form of ointment (unguentum U.S.P.). In the B.P., simple 
ointment, which consists of white wax and almond oil, forms the 
basis of several ointments. 

The semi-solid substances, obtained from American petro- 
leum, form a useful basis for ointments, as they do not become 
rancid. They consist of hydrocarbons, mostly of the marsh-gas 
series. There are two chief varieties, one softer, having a 
melting point about 40° C. (104° F.), the other 51° C. (or 121° F.). 
They are obtained by distilling off the lighter and more volatile 
portions from American petroleum. They are known under 
different names, paraffin (B.P.), petrolatum (D.S.P.), unguentum 
petrolei, and vaseline. 


B.P. (43). 

Unguentum Acidi Borici. 

„ „ CarbolicL 

„ „ Salicylici. 

„ Aconitin®. 

„ Antimonii TartaratL 
„ Atropin®. 

„ Belladonn®. 

,, Calamin®. 

„ Cantbaridis. 

„ Cetacei. 

„ Chrjsarobini. 

„ Creasoti. 

„ Elemi. 

„ Eucalypti. 

„ GaUffi. 

„ „ cum Opio. 

„ Glycerin! Plumbi Subace- 

tatis. 

„ Hydrargyri (blue ointment). 

„ „ Ammoniati. 

„ „ CompoBitum. 

„ „ lodidi Bubri. 

„ „ Nitratis. 

„ „ „ Bilutum. 

„ „ Oxidi Bubri. 

M „ Subchloridi. 

„ lodi. 

„ lodoformi. 

„ Picis Liquid®. 


U.8.P. (25). 

Unguentum Acidi Carbolic!. 

„ Acidi Gallici. 

„ „ Tannici. 

„ Aqu® Bob® (cold cream). 

„ Beiladonn®. 

„ Cbrysarobini. 

„ Diachylon. 

„ Gall®. 

„ Hydrargyri. 

„ Ammoniati. 
„ „ Nitratia. 

,> „ Oxidi Flavi. 

.. „ BubrL 

n lodi. 

,» lodotormi. 

„ Mezerei. 

„ PiciB Liquid®. 

t, Plumbi Carbonatis. 

„ lodidi. 

„ PotaBBii lodidi. 

„ Stramonii. 

„ Solphorifi. 

„ „ Alkallnum. 

„ Veratrin®. 

„ Zinci Oxidi. 
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U P. U.8.P. 

XJnguentum Plumbi Acetatis. 

M I, Carbonatis. 

„ „ lodidi. 

„ Potasses Sulphurates. 

„ PotasBU lodidi. 

„ Besince. 

„ Sabinas. 

„ Simplex. 

„ StaphisagrisB. 

„ Sulphuris. 

„ „ lodidi. 

„ Terebinthinee. 

„ Veratrinae. 

„ Zinci. 

„ „ Oleati. 

B.P. Vapores. Vapours, Inhalations. — These are prepara- 
tions for applying volatile drugs to the air-passages for the 
purpose of deodorising, disinfecting, stimulating or soothing. 
The drug is mixed with water and the vapour inhaled. If the 
drug be not readily volatile, warm water is used, as in the vapor 
creasoti, or the water is warmed during inhalation, as in the 
vapor iodi. In the vapor olei pini sylvestris, light carbonate of 
magnesium is added, to aid the suspension of the drug in the 
w^ater. 


B.P. (6). 

Vapor Acidi Hvdiocyanici 10 to 15 min. of the dilute acid to one 

drachm of cold water. 

„ Chlori 2 oz. in cold water. 

„ Conime I lluid oz. of succus to 1 oz. water 

and 1 drm. of liq. potassae. 

Creasoti 12 mm. to 8 oz. of boiling water. 

lodi 1 drm. of tincture to the oz. of water. 

„ Olei Pini JS} Kestiis 40 min. of fir-wool oil, 20 grs. magnes. 

carb. ; water to 1 oz : 1 dr. in 
warm water, 1 pint as inhalation. 


The vapours of chlorine, creasote, and iodine may be used for 
deodorising in cases of ozeena or in cases of chronic bronchitis 
with offensive sputa. 

Antiseptic inhalations, such as those of creasote and iodine, 
as well as nou-oflicinal inhalations of iodoform and oil of pine, 
have been recently used in the treatment of phthisis, with the 
object of destroying the tubercle bacillus. For this purpose a 
Bp(‘ci}il form of inhaler is used, which fits over the mouth and 
nose. It contains a sponge which is soaked with the drug to be 
inhaled either pure or dissolved in spirit or water. 

They are probably also useful even in simple catarrh, by 
destroying organisms which may have found their way into the 
air-passages and occasion or keep up inflammation. The 
vapours of hydrocyanic acid and conium are useful for the 
purpose of allaying irritability, as in spasm of the glottis, violent 
coughing, or spasmodic asthma. 
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Vina. Wines. — These are made in the same way as tinc- 
tures, sherry or orange wine (B.P.) or stronger white wine 
(U.S.P.) being employed instead of spirit. 


B.P. ( 11 ) 

Vinuru Aloes 

„ Antimoniale . . 


„ Aurantii 

„ Colchici 

„ Ferri 

„ „ Citratis... . 

„ Ipecacuanha^ 

11 11 

„ Opii 

„ Quinina 

„ Bhei 

„ Xericum 

U.S.P. (14). 

Vinum Album 

„ Album Fortius ... 

„ Aloes 

„ Antimonii 

„ Aromaticum 

„ Colchici Kadicis 
„ „ Seminis 

„ Ergot® 

„ Ferri Amarum ... 
„ Citratis 

„ Ipecacuanh® 

„ Opii 

„ Bhei 

„ Bubrum 


DOSE. 

.1-2 fluid drachms. 

.5-80 min, as expectorant. 
.^1 fluid oz. as emetic. 

.10-30 min. 

.1-4 fluid drachms. 

.1-4 fluid drachms. 

.5-40 min. as expectorant. 
.1-8 drachms as emetic. 
10-40 min. 

^-1 fluid oz. 

1-2 drachms. 


j Stomachic, 1-2 drachma. 

Purgative, \-l fluid oz. 

. . Expectorant, 10-30 min. 

. 10 min,-l fluid drachm. 

. 30 min.-2 fluid drachms. 

... 1-4 fluid drachms. 

,. 2-4 fluid drachms. 

.. 1 -4 fluid drachms, 
r Expectorant, 10-30 rain. 
I Emetic, 1-8 drachms. 
.1.3-20 min. 

...1-4 fluid drachms. 
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CHAPTER XXn. 

HYDROGEN, OXYGEN, OZONE, CARBON, SULPHUR, 
AND THE HALOGENS. 

Although the officinal substances included in this chapter differ 
widely from each other in many respects, yet their relations to 
oxygen form a connecting link between them. Sulphur belongs 
to the same chemical group as oxygen. The chief action of 
charcoal is its power of oxidising organic substances by means of 
oxygen which it has condensed in its pores. The halogens pro- 
bably owe their disinfecting properties in great measure to their 
power of liberating oxygen from water in the presence of organic 
matter which they thus oxidise and destroy. 

HYDROGEN (H ; 1). Not officinal. 

Preparation. — By adding diluted hydrocliloric or sulphuric acid to granu- 
lated zinc — 


Uses. — It is of little or no use as a remedy, and is only used 
as a test. 

It is very frequently employed in testing for arsenic, antimony, 
or sulphur. When in its nascent condition it has active chemical 
affinities, and readily unites with these substances, forming sul- 
phuretted, arseniuretted, or antimoniuretted hydrogen, 

OXYGEN (0; 16). Not officinal. 

Properties. — Oxygen is a colourless gas without smell, 
slightly heavier than common air. It forms rather more than a 
fifth by volume of the atmosphere. 

Preparation. — By heating chlorate of potassium with peroxide of 
manganese — 

Peroxide of manganese merely aids the decomposition of the chlorate of 
potassium, and takes no part in the reaction. 

Physiological Action. — Oxygen applied to the unbroken skin 
has but little action, but when applied to a wound it increases 
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the circulation in it, and acts as a stimulant. When inhaled by 
healthy persons it causes a slight feeling of warmth in the mouth, 
extending downwards over the front of the body. In some people 
it appears to cause nervous symptoms somewhat like those pro- 
duced by nitrous oxide. 

In animals, excess of oxygen produces tetanic symptoms almost 
like those of strychnine, and death. This effect is produced by 
a pressure of three atmospheres, and it is evident that it is due 
to the oxygen and not to the simple increase in atmospheric 
pressure only, because when ordinary air is used, a pressure of 
three atmospheres has no such action, and a pressure of twenty- 
five atmospheres is requisite to produce this effect (Bert). 

It has been thought by some that when oxygen has been once 
breathed it loses something which enables it to support hfe. 
The reason of this belief is that animals soon die which are kept 
in a confined space, from which the carbonic acid formed during 
respiration is absorbed by hme or baryta, and its place supplied 
by fresh oxygen. Professor Seegen, however, has found that the 
death in such cases is not due to the removal of anything from the 
oxygen, but to actual poisoning by the products of tissue-waste. 
In some experiments he noticed that the air in which the animal 
had been confined for a while, although its chemical composition 
was correct, had a disagreeable smell, and the animal after its 
removal soon died of pneumonia. When the air which the animal 
was breathing was extracted from one end of the compartment, 
made to pass through a red-hot tube, and introduced at the other 
end so that any organic matter formed during respiration was 
consumed, the animal could be kept for almost any length of 
time without injury to its health. 

Uses. — Oxygen has been applied to the surface in atonic, 
scrofulous, and syphilitic ulcers, and in cases of senile or other 
gangrene. It has more especially been employed in cases of respi- 
ratory disease, such as emphysema, bronchial dilatation, phthisis, 
and gangrene of the lung, in asphyxia from noxious vapours or 
anesthetics, and in spasmodic asthma. It seems to be chiefly 
of use in the latter disease. It has been employed also in cases 
of difficulty of breathing, of cardiac disease, and of anemia from 
loss of blood or suppuration. It has been employed also in con- 
ditions where oxidation seems to be deficient, as in gout and dia- 
betes, where sometimes the sugar disappears from the urine during 
its inhalation. Oxygen has also been used in the treatment of 
epilepsy and spasm. 

It has been strongly recommended by Bert in paralysis occur- 
ring in divers, due to their sudden ascension from a great depth 
to the surface. When submerged at a considerable depth the 
pressure of the air causes both nitrogen and oxygen to be absorbed 
by the blood ; when they return to the surface the oxygen enters 
into combination, but the nitrogen is set free in the blood-vessels, 
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forming minute bubbles, which act as emboli, obstructing the 
circulation in the nerve-centres and in the lungs, thus producing 
paralysis and dyspnoea. The nitrogen diffuses as readily into 
an atmosphere of oxygen as into an absolute vacuum ; and there- 
fore when animals, in which such a state has been artificially 
induced, have been made to breathe pure oxygen, bubbles of 
nitrogen disappear from the blood, the circulation is speedily 
restored to its normal condition, and the paralysis and dyspnoea 
disappear. 

Its inhalation has been recommended in cases of cholera. 


OZONE. Not of&cinal. 

When an electric spark is passed through air a peculiar smell 
is noticed ; this is due to the formation of ozone. The electricity 
in passing through the air appears to break up the molecules of 
ordinary oxygen (Fig. and the atoms which are thus dis- 
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Fia. 164.— Diagram to illustrate the formation of ozone b> electricitv. a represents oxygen, through 
which a tjpark Is passing ; 6 alter it has passed. The double rings are Intended to represent 
molecules of oxvgen, each containing two atoms As the electric spark passes through the 
oxygen It bieaks up the first molecule, carrying one atom on to join the second molecule of 
ox 3 ‘gen, and form one of ozone. The atom which is left joins another molecule of oxygen, and 
also forms ozone. (.Alter Lock>er.) 

sociated join together so as to form ozone. It is also formed by 
the slow oxidation of phosphorus, and is formed also by proto- 
plasm (p. 69). Two atoms are present in a molecule of oxygen 
and three in that of ozone. Wlien electricity is passed through 
a quantity of oxygen, contained in a tube over mercury, so as to 
convert a portion of it into ozone, it becomes condensed in bulk 
and acquires much greater chemical activity. On warming it 
again to about 300® C. the molecules of ozone become again dis- 
sociated, ordinary oxygen is formed, the gas then returns to its 
original bulk, and it loses its active properties. Ozone has a 
most powerful oxidising property, attacking metals and forming 
oxides, and destroying organic substances, such as paper and 
caoutchouc. It has a curious action upon albumen, already 
described (p. 68), and decomposes blood. As might be expected, 
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it is exceedingly poisonous to low organisms, and is fatal also to 
the higher animals. 

Its effect appears to be due in a great measure to its having 
such a powerful irritant and even destructive effect on the albu- 
minous tissues of the respiratory passages, that it causes reflex 
depression of the heart and interferes with the ordinary respira- 
tion in the lungs. It thus diminishes instead of increasing oxi- 
dation. In animals it causes sometimes quickness, and some- 
times slowness of the respiration {vide p. 241), and produces ex- 
citement followed by exhaustion and sometimes con'^sions. 

^Tien it is present only in small quantity in air, it may be 
inhaled without any disagreeable effects, and is, according to 
Binz, a decided soporific. 

Uses. — It has been recommended in cases similar to those 
already mentioned under oxygen ; and also in infectious diseases, 
and in diphtheria, where it is likely to be useful by destroying 
low organisms, which produce the disease. 

PEROXIDE OF HYDROGEN 84). Not officinal. 

Properties. — When the watery solution thus obtained is 
evaporated it forms a transparent oily liquid ; but it is generally 
employed in the form of a 8 per cent, solution (10 to 15 volumes) 
in water or in ether. The ethereal solution is commonly known 
by the name of ozonic ether ; it is generally more stable than 
the aqueous solution, which, especially if kept in a badly stop- 
pered bottle, soon decomposes into water and oxygen. 

Preparation. — It is generally prejiared by treating barium di-oxide ■with 
dilute sulphuric acid (BaO^ + SO, = + BaSO,; and filtering off the 

aqueous solution from the sulphate of barium which is precipitated. 

Action and Uses. — Peroxide of hydrogen has a powerful 
oxidising effect upon organic substances, readily giving off an 
atom of oxygen in much the same way as ozone. It has there- 
fore been used for similar purposes to ozone. It destroys bacteria, 
and is a powerful antiseptic.* When mixed with the secretion 
from a chancre it destroys its infective power ; and it has been 
employed as a local dressing for chancres, and also as an appli- 
cation for diphtheritic sore-throat. Curiously enough, although 
when mixed with blood or with albumen it becomes decomposed 
almost immediately, it appears to be tolerably stable in the body, 
and is said to have been found in the urine after it has been taken 
by the mouth. By long-continued action upon egg-albumin, it 
is said to produce hemi-albumose and peptone.^ Its internal 
administration has been recommended in rheumatism, scrofula, 
diabetes, and cardiac disease. 

* Profes^^or Dewar, Cambridge, unpublished experiments. 

* Chandelon, Beitrag zum Stadium der Peptonisation, Ber. d. Deutsclu Ohem, 
Ots. XVU. p. 2143 (18S5). 
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CARBON (C; 12). 

This element is employed in medicine in the form of animal 
and vegetable charcoal. 

Carbo Ligni, B.P. and U.S.P. Wood Charcoal. — Wood 
charred by exposure to a red heat without access of air, B.P. 
Charcoal prepared from soft wood, U.S.P. 

Ch.aracters. — In black, brittle, porous masses, without taste 
or smell, very light, and retaining the shape and texture of the 
wood from which it was obtained. When pulverised it forms a 
fine black powder. 

Preparation. — It is prepared either by burninpf the wood under turf, or 
in retorts, so that the hydroj^en and oxygen are driven off and charcoal alone 
remains. If too much air be allowed to have access, the charcoal itself be- 
comes burnt, and too large a proportion of ash comes to be present. 

Impurities. — Too much ash. 

Tests. — When burned at a high temperature with free access of air it 
leaves not more than two per cent, of ash. 

Dose. — 20-60 grains. 

Ofpicinax. Preparation. 

B.F. r s p. 

Cataplasma Garbonis. None. 

Cataplasma Carbonii. Charcoal PorLTici:.— Powdered charcoal 1 ; 
bread 4 ; linseed -meal 3 ; boiling water 20. Mix the water, bread, and linseed- 
meal, then a<ld half the charcoal and sprinkle the remainder on the surface. By 
simply sprinkling a part of the charcoal on the surface of the poultice it is not 
wetted, and its disinfectant power not destroyed. 

Action. — Charcoal has the power of absorbing gases and of 
condensing them within its pores. Amongst others it absorbs 
oxygen readily. The oxygen thus condensed has an oxidising 
action akin to that of ozone, and the charcoal parts with it 
readily when brought into contact wdth oxidisable substances, 
whether these substances be in solution or in the form of gas, 
but especially the latter. Thus it oxidises and decomposes 
suljAuretted hydrogen very readily, and also quickly oxidises 
and destroys decomposing organic substances. It thus acts as 
a deodoriser and disinfectant. It only possesses this power, how- 
ever, when it is dry, and loses it when it is wet. For this reason 
the whole of it is not mixed with the poultice in the cataplasma 
carbonis, a part of it being merely sprinkled on the surface. Its 
oxidising power is destroyed completely only when the charcoal 
is thoroughly saturated with water, and this occurs with diffi- 
culty even when it is thrown into water. Consequently its 
oxidising power may still be exerted in fluids to which it has been 
freshly added. 

Uses. — It is employed as a deodoriser and disinfectant in 
traps through which sewer gases may pass, and in a respirator 
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for persons exposed to sewer gas or other noxious emanations. 
As a poultice it is employed for foetid and phagedflenic ulcers and 
gangrene. It forms a useful tooth-powder, cleaning the teeth 
rapidly, but it is much more apt to scratch the enamel than a 
tooth-powder of chalk. When t^en into the stomach it relieves 
flatulent distension and acidity in the stomach and intestines. 
It has thus been used in acute and chronic dyspepsia, gastrodynia, 
and even cancer of the stomach ; in constipation, flatulent dis- 
tension of the colon, diarrhoea, dysentery, cancer of the rectum; 
it is recommended in drachm-doses by Sir William Jenner to 
correct flatulence and foetid stools in typhoid fever. It has been 
supposed to relieve flatulence by absorbing the gases in the 
stomach and intestines, but as it will become wet by the juices 
of the intestinal canal after it is swallowed, it is much more 
probable that it acts mechanically, by removing mucus, or by 
stimulating the circulation and peristaltic movements in the 
walls of the stomach and intestine. This is rendered all the 
more probable by the fact that in some cases where it is useful 
the patient is likewise benefited by beginning each meal with 
solid food, and abstaining from liquids until the meal is well 
over, so that the stomach may receive a mechanical stimulus 
from the food, which would be prevented by the ingestion of much 
hquid at the beginning of the meal. In large doses it acts as a 
mild purgative. It has also been used in diabetes and in inter- 
mittent fevers. 

Administration. — It is either used in the form of powder, or 
made up into biscuits or lozenges. 

Carbo Animalis, B.P. and U.S.P. Animal Charcoal. — 
Bone black. Animal charcoal prepared from bone, U.S.P. The 
residue of bones which have been exposed to a red heat without 
the access of air. Consists principally of carbon and phosphate 
and carbonate of calcium, B.P. 

Carbo Animalis Purificatus, B.P. and U.S.P. Purified 
Animal Charcoal. 

Characters. — It is a black powder without taste or smell. 
It absorbs colouring matters, and tincture of litmus diluted with 
20 times its bulk of water agitated with it and throwm upon a 
filter passes through colourless. It is insoluble in aU reagents. 

Preparation. — By dissolving out the earthy matter by hydrochloric acid, 
washing and drying. 

Impurities. — Too much ash. 

Test. — When burnt at a high temj)erature with a little red oxide of 
mercury and free access of air, it leaves only a slight residue. 

Dose. — 20-60 grains. 

Uses.— From its power of absorbing colouring matters, 
animal charcoal is used in the preparation of organic alkaloids, 
for the purpose of decolorising them. It not only carries down 
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colouring matters with it, but alkaloids as well, and therefore a 
considerable loss is occasioned in the process of bleaching. Ad- 
vantage has been taken of this power to use animal charcoal as 
an antidote in poisoning by opium, aconite, nux vomica, &c. The 
alkaloid is removed from solution by the animal charcoal and 
retained by it with considerable pertinacity. It would, however, 
be gradually dissolved out if allowed to remain too long in the 
stomach, and therefore the stomach-pump, or emetics, must be 
used in addition. As an antidote it is used in doses of a table- 
spoonful frequently repeated. 


SULPHUR (S; 32). 


Sulphur is found native in volcanic districts, and occurs in 
combination with metals as sulphites in various ores, especially 
in iron and copper pyrites. 


Sulphur Sublimatum, B.P. and U.S.P. Sublimed Sulphur, 
FLo^^^i:RR OB^ Sulphur. 

Characters. — A fine, slightly gritty, citron-yellow or greenish- 
yellow powder, without taste or smell unless heated. It may 
sometimes have a slight characteristic odour, a faintly acid taste 
and an acid reaction from slight oxidation occurring with the 
formation of small quantities of sulphurous acid. 

Solubility.— “It is insoluble in water or alcohol, slightly soluble in oils 
and fats, and coinj)k*toly soluble in carbon (iisul])hide. 

liEACTiON.~\\ hen ignited it bums ^dth a blue llame, forming sulphurous 
acid gas, and leaving no residue, or only a trace. 

Preparation. — lly sublimation from crude or rough sulphur. Native 
sulphur is usually mixed with earthy impurities. When heated the sulphur 
volatilises. If the vapour is condensed in a large room it falls in a fine 
powder. If condensed in water it forms masses, which, when melted and 
run into moulds form roll sulphur, but this is not officinal. Ores containing 
sulphur ai*e decomposed by heat, and part of the sulphur they contain sub- 
limes, and may be condensed in the same way as native sulphur. 

Impurities. — C^rcs are apt to contain arsenic, and when this is the case 
sulphide of arsenic, being volatile, sublimes along with the sulphur and 
renders it impure. Duidng sublimation the sulphur may undergo oxidation, 
and thus sulphurous or sulphuric acid may be present in it as impurities. 

Tests. — Vide Sulphur Lotum, 


Officinal Preparations. 


B.P. DOSE. 

Confeotlo Sulphurli, as laxative 60-120 gr. 

„ tf as alterative 6-20 gr. 


Bmplastrum Ammonlaol cam Bjdrarffyro. 

„ Bydrargyrt. 

Pulvla Oly oyrrlilBee Compoaltaa (1 in 12) 30 to 6C gr. 
Unruentum Sulphurli. 

Used in preparing : 

Antimonium Sulphuratum. 

Potassa Sulphurata. 

Sulphuris lodidum. 

Sulphur PrcBoipitatum. 


U.S.P. 

Sulphur Lotum. 

„ Praacipitatum. 


Unguentom Sulphuris. 
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Confiootio Sulplmrlft. Gonfeotiom or SuiiPHub. — Salphnr 4 ; acid 
tartrate of potassium 1; syrup of orange-pe^ 4; tragacanth in powder part. 
The acid tartrate of potassium is added for the purpose of increasing the secretion 
from the intestine, while the sulphur stimulates peristaltic action. 

ITiigiientam Solplmris* Sulphur Ointment. — Sulphur mixed with benzoated 
lard, 1 part to 4, B.P. ; 30 to 70, U.S.P. The U.S.P. ointment is nearly twice as 
strong as the B.P. 

Uses. — See pp. 546, 547. 

In skin diseases sulphur is used both as an antiparasitic, 
and as a stimulant in chronic and passive congestion. It is used 
as an ointment in scabies, and in tinea tonsurans, in severe 
cases of which an ointment of sulphur and tar with soap may be 
used, four drachms of sulphur and oil of cade to one ounce each 
of green soap and lard. In the true prurigo of Hebra it may be 
employed in Meminckx’s solution, which is made according to 
the following formula : — 


^3 Calcis 

Sulphuris Sublimati zj. 

Aqua? ^x. 


Evaporate to Jvj., then filter. 

The solution must be rubbed into the skin while the patient 
is in a bath at the temperature of the body (98° F.). Obstinate 
cases of psoriasis may be similarly treated. Unguentum sulphu- 
ris is useful in acne, sycosis, seborrhoea, and chronic indurated 
eczema. In lupus erythematosus and lupus attended with a 
congested condition of the scalp, a paste of alcohol and sulphur 
is recommended. 

U.S.P. Sulphur Lotum. Washed Sulphue. 

Chabacters and Impurities. — Those of sulphur sublimatum. 

Preparation. — By digesting sulphur with dilute ammonia, thoroughly 
washing, drying at a gentle heat, and passing through a No. 80 sieve. In 
this process the ammonia not only neutralises any sulphurous or sulphuric 
acid, but dissolves out and removes sulphide of arsenic which may be present 
in the sulphur, and which is soluble in ammonia. 

Tests. — Water agitated with it should not redden blue litmus paper 
(absence of free acid). If washed sulphur be digested with two parts of water 
of ammonia, and the mixture filtered, the filtrate, on being supersaturated 
with hydrochloric acid, should remain unaltered (absence of arsenious 
sulphide), nor should a precipitate make its appearance on passing hydro- 
sulphuric acid through the filtrate (absence of arsenious acid). 

Officinal Preparations. 

U.8.P. 

Pulvis OlycyrrhizsB CSompositus. (1 in 12}.) 

Sulphuris lodidum. 

Unguentum Sulphuris Alkalinum. 

U.S.P. Unguentum Sulphuris Alkalinum. Alkaline Sulphur Ointment. 
Sulphur 20 ; carbonate of potassium 10 ; water 5 ; benzoated lard 66. 

Sulphur Przeipitatum, B.P. and U.S.P. Peecipitated 
Sdlphue, Lac Suuphubis, Milk op Solphue. 
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Characters. — Being in a finer state of division than sublimed 
sulphur, it looks almost white, with only a slight tinge of yellow. 
Otherwise its characters are the same. 

Preparation. — By boiling sulphur with slaked lime and water. Calcium 
sulphide and calcium hyposulphite are thus formed. 

8CaO + 6S2 *“ 2 CaS^ + CaS^03. 

These dissolve in water, and are separated from any residual lime by filtra- 
tion. To the filtrate, in an open space or under a chimney, hydrochloric 
acid is then added, which decomposes these substances with the evolution of 
sulphuretted hydrogen and sulphurous acid gases, and throws down sulphur 
in the form of an exceedingly fine powder, wliich is washed mitil the washings 
are tasteless (U.S.P.) and have no acid reaction and cease to give a preci- 
pitate with oxalic acid (B.P.), showing that both acid and lime have been 
removed. 

Impurities. — There is a great temptation to fraudulent manufacturers to 
use sulphuric acid instead of hydrochloric acid. It is not only cheaper but it 
3*ield8 a large X)roduct, consisting to a great extent of sulphate of calcium, 
which is precipitated along with the sulphur instead of remaining in solution 
like the calcium chloride which is formed when hydrochloric acid is em- 
ployed. 

With Hydrochloric acid, CaS4 + 2CaS20,-i-6HCl = 3S2 + 2H20 + H2S-i-2S02 

SCaCl^. 

With Sulphuric acid, CaS4-H2CaS.O,-»>3H2S04e=3S2 + 2 H «0 + H2S-»-2S02 

+ 3 Ca 80 ,. 

Besides this there are the other impurities which may be present in the sub- 
limed sulphur employed in the process. 

Tests. — It should be completely volatilised by heat and leave no residue 
of sulphate behind. Under the microscope it should exhibit only minute 
globules of sulphur and no crystals of sulphate. The absence of the im- 
l)urities contained in sublimed sulphur is ascertained by the tests already 
given. 

Dose. — Of precipitated sulphur, as alterative 10 grs., as 
laxative 80-60 grs. 

Sulphuretted Hydrogen. Hydrogen Sulphide. (HjS ; 34.) 
A colourless gas, with a smell of rotten eggs. Used only as a 
test. 

Properties. — It precipitates most metals as sulphides from 
acid solutions, the precipitate with arsenic being yellow ; anti- 
mony, orange ; cadmium, yellow ; copper, lead, mercury, and 
silver, black ; bismuth, brown ; gold and platinum, brownish 
black. 

Preparation. — By pouring diluted sulphuric acid on sulphide of iron. 
By passing the gas into cold water a solution is obtained. 

General Action of Sulphuretted Hydrogen. — As sulphu- 
retted hydrogen is formed in small quantities from sulphur when 
the latter is used in various ways, it may be more convenient to 
take its action before that of sulphur. It is very destructive to 
plant life even in very minute quantities. There is a curious 

N N 
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difference between the action of sulphuretted hydrogen and that 
of sulphurous acid on plants. The latter seems to act as an 
irritant, causing the leaves to crumple up and fall off, but even 
when the leaves are destroyed by sulphurous acid the plant may 
again recover. Sulphuretted hydrogen causes the leaves simply 
to become flaccid and droop, but when this has once taken place 
the plant does not recover. 

In animals it destroys the functions of all tissues, and in 
consequence has two actions which are well marked, (1) decom- 
posing the blood and thus producing symptoms of asphyxia, and 
{2) paralysing the nervous system and muscles, it is ab- 
sort^d by the skin, by the lungs, mucous membrane of the 
alimentary canal, and subcutaneous cellular tissue, and may 
produce symptoms of poisoning through any of these channels. 
In frogs, which are less affected than mammals by interference 
with the respiration, the symptoms produced by sulphuretted 
hydrogen are those of paralysis of voluntary motion and reflex 
action, preceded by a stage of restlessness. In mammals the 
symptoms are those of asphyxia ; muscular tremors occur, and 
are succeeded by asphyxia! convulsions and death. Most cases 
of poisoning by sulphuretted hydrogen in man occur from in- 
halation of the gas which is often found in large quantities in 
cesspools. 

One case has been recorded where symptoms of poisoning 
occurred from the excessive formation of the gas in the intes- 
tinal canal, and subsequent absorption into the blood. Cases of 
poisoning are best treated by artificial respiration. 

Special Action. — Even in minute quantities it destroys the 
catal^ic action of many substances on peroxide of hydrogen. 
In this respect, as well as in many of the symptoms it produces, 
it resembles hydrocyanic acid. 

On the blood. It first reduces and then decomposes hsemo- 
globin. Both the blood and the muscles of frogs poisoned by it 
exhibit a greenish colour. As death occurs in mammals before 
the blood has become so extensively changed, it simply exhibits 
the characters of asphyxia! blood. It induces rigor mortis rapidly 
in the muscular substance both of the voluntary muscles and 
of the frog’s heart. 

Action of Sulphur. — Sulphur, when brought into contact 
with living protoplasm, enters into combination and forms 
sulphuretted hydrogen or sulphurous acid. When sulphur is 
sprinkled over actively-growing fungi, like those which cause the 
vine-disease, these gases are formed and the fungi destroyed. 

Sulphur has little or no action on the skin, excepting a 
mechanical one. It is a laxative (p. 894). When taken into the 
intestinal canal, a considerable part of it again passes out un- 
changed ; a little of it, however, appears to be converted into 
sulphides and into sulphuretted hydrogen. The latter is excreted 
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by the breath, and may give to it the peculiar disagreeable smell 
of rotten eggs. It is also excreted by the skin, so as to blacken 
any silver articles which may be worn about the person. The 
sulphides give rise to increased peristaltic action of the bowels, 
so that the motions become more frequent and softer ; colicky 
pains are sometimes produced. The sulphides, after absorp- 
tion into the blood, are excreted in the urine, chiefly as sul- 
phates. 

Uses. — For its use in skin disease, vide p. 544. It has been 
applied by insufilation to the throat in diphtheria, in order to 
destroy the organisms present in the pharynx, in the same way 
as in the vine-disease. I have seen one case do very well under 
this treatment ; but its general efficacy is by no means certain. 
Internally it is employed as a mild laxative in cases of constipa- 
tion where active purgatives are inadmissible, as in pregnancy, 
in haemorrhoids, fissure of the anus, and stricture or prolapsus 
of the rectum. It has been used also in cases of lead-poisoning, 
to prevent the reabsorption of the lead from the intestine. 

It has been found useful in cases of sexual irritation arising 
from haemorrhoidal congestion (p. 451), and also in the nervous 
excitement and other disturbances accompanying the meno- 
pause. 

It exerts a beneficial action on the tissues in chronic rheu- 
matism and gout, and is especially useful in the form of sul- 
phurous waters. During its elimination by the lungs it is 
supposed to have a beneficial action on them, and it is conse- 
quently used in chronic bronchitis. 


HALOGEN ELEMENTS. 

Fluorine (FI; 19 or 19T). Chlorine (Cl ; 35*5 or 35*4). 

Bromine (Br; 80 or 79*75). Iodine (I; 127 or 126*53). 

These substances form a series in which the atomic weights 
are nearly in the relation of 1, 2, 4, and 7 (vide also p. 16). They 
arc distinguished by the activity of their chemical affinities and 
the number of compounds they form. 

General Source. — The name halogen (from the sea) has 
been given to the group, because its most important members, 
chlorine, bromine, and iodine, are derived from the sea ; chlorine 
being obtained from sea-salt, bromine from sea-water, iodine 
from sea-weed. 

General Characters. — They are all very volatile. At 
ordinary temperatures, chlorine is a gas, bromine a liquid, and 
iodine a solid, but both bromine and iodine give off vapour freely. 
On account of their active chemical affinities they unite directly 
with metals, as is seen in the officinal processes for the prepara- 
tion of iodide of iron and green iodide of mercury. They have 

V » 2 
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all a great affinity for hydrogen, and are therefore powerful de- 
composers of organic matter, destrojdng organic colours and 
disagreeable emanations of organic origin, as well as decompos- 
ing sulphuretted hydrogen (HgS -f Ch = 2HC1 H- Sj) and ammonia 
wMch occur amongst the products of decomposition of organic 
matter. They are therefore used as deodorisers and disinfectants. 
Chlorine is used for bleaching, but bromine and iodine form 
coloured compounds with many organic substances, and so are 
not used for this purpose. 

Probably the bleaching power of chlorine is not due to its 
decomposing organic colours by removing hydrogen from them, 
but rather to its decomposing water by removing the hydrogen 
from it, and thus setting free nascent oxygen, which is the direct 
destroyer of organic matters. The reason for this supposition is 
that chlorine does not act upon colouring matters when they are 
dry, but only when moist. 

Mode of Preparation. — Chlorine, bromine, and iodine are 
all prepared by expelling them from their compounds with the 
alkaline metals by means of sulphuric acid and manganese 
dioxide. 

Chlorine is prepared by putting sodium chloride, sulphuric 
acid and manganese dioxide into a retort, applying heat and col- 
lecting the chlorine gas in a receiver, by displacement or over 
warm water, or passing it into cold water which dissolves it 
freel}", forming liquor chlori (B.P.) or aqua chlori (U.S.P.). 

Bromine is prepared in a similar manner from the bromides 
of sodium and magnesium contained in the bittern or mother- 
liquor left after the salt has crystallised out of sea-water or out 
of the brine obtained in salt mines. In order to obtain the bro- 
mine pure, the bittern is often not treated directly with sulphuric 
acid and manganese dioxide. Instead of this the bromine is first 
separated by passing chlorine through the liquid, which is then 
shaken up with ether. The chlorine decomposes the magnesium 
bromide and the ether dissolves the bromine thus set free. The 
bromine is then converted again by potash into bromide, from 
which bromine is obtained by means of manganese dioxide and 
acid. 

Iodine is prepared in a similar manner to chlorine from the 
iodides cf sodium and magnesium contained in sea-weed. The 
iodides are obtained from the weed by calcining it in a retort, or 
by burning it, when the ashes in which they are contained form 
a hard mass called kelp. This is treated with successive portions 
of water until the soluble salts are all dissolved out (lixiviation). 
The solution is filtered, and evaporated to a small bulk, when 
the less soluble salts, as the sulphates, &c., crystallise out. The 
mother-liquor containing the iodides of sodium and magnesium 
is then treated with manganese dioxide and sulphuric acid, and 
the iodine distils over. 
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The reactions which occur in the preparations just described 

Chlorine 2NaCl + + MnOj *= Cl^ + NaoS04 + MnSO^ + 2H2O. 

/2NaBr + 2H2SO4 + MnO^ = Br^ + Na-^SO^ + MnSO^ + 2H2O. 
•bromine ^ 2H2SO4 + MnO^ = Br, + MgSO^ + MnSO^ + 2H2O. 

r2NaI + 2H2SO4 + MnO^ = I* + Na^SO^ + MnSO^ + 2Hp. 
loaine ^ ^ 2HaS04 + MnO, « + MgSO^ + MnS04 + 2H2O. 


General Action. — As chlorine, bromine, and iodine decom- 
pose organic compounds having a disagreeable odour, they have 
been supposed to have a similar action upon the germs of infec- 
tious diseases. Chlorine, and sometimes iodine, are therefore 
used as deodorisers and disinfectants in sick rooms. Bromine 
cannot well be used on account of its abominable smell. 

The objections to chlorine or the vapour of iodine as disinfec- 
tants are that we do not at all know that they have any disin- 
fecting power in the dilute state, in which only they can be used 
in a sick room. When applied to the skin or mucous membranes 
they cause a greater or less amoimt of irritation or inflamma- 
tion, according to the length of time during which the}" act, and 
the greater or less degree of concentration in which they are 
applied. They })robal)ly do not enter the blood in the free state, 
but combine with bases or with albuminous substances at the 
place of application, and are absorbed as clilorides, bromides, or 
iodides, or else as albuminous compounds. According to Binz, 
free chlorine, bromine, and iodine, and all their readily decom- 
posable compounds, have a narcotic action, and paralyse nervous 
centres in the brain by a direct action on the nervous structures 
themselves. He considers that they cause death by jiaralysis of 
the respiratory centre, and not by paralysis of the heart. 


CHLORINE. Cl; 35*5- 

A greenish-yellow gas with a suffocating odour. Its prepara- 
tion and general action have already been described (p. 548). 

Action. — When applied for a long time to the skin, as in 
persons who have to work in an atmosphere containing it, it 
causes itching, reddening, and inflammation. When applied to the 
more sensitive mucous membranes of the respiratory passages, 
it acts as a stimulant or irritant. In a concentrated form it may 
cause death from spasm of the glottis, or intense bronchitis. In 
a more dilute form it is used as a stimulant, deodoriser, and 
disinfectant. The manner of employing it is to put a saucer 
containing salt, binoxide of manganese, and sulphuric acid on a 
shelf or high piece of furniture in the sick room, and thus allow 
the chlorine vapour, which is heavier than air, to diffuse itself 
through the apartment. When placed on the floor it is of little 
use. 
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Liquor Chlori, B.P. ; Aqua Chlori, U.S.P. Chlorinr 
Water. — An aqueous solution of chlorine containing at least 0*4 
per cent, of the gas U.S.P., or 2*66 grains in 1 fluid ounce = 
about 0*6 per cent. B.P. 

Characters. — A greenish-yellow clear liquid with a strong 
smell and taste of chlorine. It instantly decolorises dilute solu- 
tions of litmus and indigo. 

Preparation. — By passing washed chlorine into water (p. 548). The 
chlorine is directed by the B. and U.S.P. to be prepared from hydrochloric 
acid and manganese dioxide, instead of from sodium chloride. 4HC1 + MnO.^ 
-CL, + MnCL, + 2H,0. 

Impurities. — The chief is too little chlorine. When exposed to light it is 
apt to be decomposed, the chlorine combining witbthe hydrogen of the water 
and forming hydrocliloric acid. The chlorine water thus loses strength, and it 
also becomes weaker by the chlorine escaping when the bottle is imperfectly 
stoppered or frequently opened. A solution of chlorinated soda or lime may be 
sometimes substituted for chlorine water. 

Tests. — The amount of chlorine is not tested directly but indirectly, by 
estimating the amount of iodine which a definite quantity of chlorine water 
liberates from iodide of potassium. In this process, chlorine water (489 
grains or 1 fluid ounce B.P., or 35*4 gm. U.S.P.) is mixed with iodide of potas- 
sium (20 grains B.P., 0*9 gm. U.S.P.) and w’ater (1 fluid ounce B.P., 20 gm. 
U.S.P.). The amount of iodine which is set free by the chlorine (2KI + Cl,, 
== 2KC1 + Ij) gives a red colour to the solution, and corresponds in quantity to 
the chlorme contained in the water. The red solution requires for its de- 
colorisation 750 grain-measures B.P., or 40 cc. U.S.P. of the volumetric solu- 
tion of hyposulphite of sodium. The reaction which occurs is : — 

Iodine. Sodium HjT)osulphit« Sodium Iixiide. Sodium Tctratluonate. Water. 

Ij + 2Na,H3S,0, - 2NaI + Ka.S^O, + 211,0. 

Uses. — Chlorine is used in solution as a lotion to foul-smelling 
ulcers or cancer ; as an application to relieve itching in chronic 
skin diseases ; and as a gargle or wash to the mouth in affections 
of the mouth, tliroat, and tonsils, especially where they are 
accompanied by foetor, as in mercurial ptyalism and ulceration 
of the tonsils. It is sometimes given internally in cases of blood- 
poisoning. As an inhalation it has been used in cases of phthisis, 
it is said with good effect. It is also employed as a stimulant 
and deodoriser in cases of chronic bronchitis with foetid sputa. 
{Vide Vapor Chlori, p. 538.) 

The aqueous solution is so unstable and liable to lose its 
strength, that compounds of chlorine from which it can be easily 
evolved are more convenient for general use. The chief of these 
are the following compounds with lime and with soda. 

Calx Chlorinata, B.P. ; Calx Chlorata, U.S.P. Chlorinated 
Lime. — A product obtained by exposing slaked lime to the action 
of chlorine gas so long as the latter is absorbed. It possesses 
bleaching and disinfecting properties. It may be regarded as 
consisting, chiefly, of a compoimd of hypochlorite and chloride of 
calcium (CaCl 203 ,CaCl,) or as a direct compound of chlorine and 
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lime, B.P. A compound resulting from the action of chlorine 
upon hydrate of calcium, and containing at least 25 per cent, of 
available chlorine, U.S.P. 

Charactebs. — A greyish-white powder having the odour of 
chlorine and an acrid taste ; it absorbs carbonic acid and water 
when exposed to the air, and at the same time gives off 
chlorine; it is only partly soluble in water. The solution is 
alkaline, and possesses bleaching properties (e.g. it bleaches 
sulphate of indigo). 

It is readily decomposed by acids, even by carbonic acid, and 
thus when exposed to the air chlorine is given off slowly. The 
addition of a stronger acid causes it to be evolved rapidly. Its 

( Cl 

probable constitution is Ca | This is decomposed by water 

into a mixture of calcium chloride and hypochlorite, and as 
it is usually moist it may be regarded as usually consisting of 
a mixture of these substances. On the addition of sulphuric 
acid, hypochlorous and hydrochloric acids are set free, which 
reacting on one another yield free chlorine. HCIO 4- HCl = 
C1,4-H,0. 

Bkaction. — T he addition of oxalic acid causes the rapid and copious- 
evolution of clilorino and the deposition of oxalate of calcium. 

Impuritiks. — Imperfect saturation with chlorine. It is tested volumetri- 
cally in a similar way to liquor chlori, the clilorine being set free from it by 
the addition of hydrochloric acid. The chlorine thus liberated should amount 
to 80 per cent. B.P., 25 per cent. U.S.P. 

Officinal Pbeparatio.vs. 

B.P. U.S.P. 

xaqaor Calois CtUorlnatae. Liquor Calcis ChlorataB. 

Vapor CtUorl (p. 53H). 

Chlorinated lime is used in the preparation of Chloroform. 

Blqnor Caloto diloiinatee. Solution op Chlorinated Li&ie. — It is a solu- 
tion of 1 lb. to the gallon of water, and when tested volumetrically it should con- 
tain 13 grains of available chlorine in 1 fluid oz. 

Liquor Sods Chlorinatae, B.P. ; Liquor Sodae Chloratae, 

U.S.P. Solution of Chlorinated Soda. — (Labarraque’s dis- 
infecting fluid.) 

Characters. — A colourless alkaline liquid, with astringent 
taste and feeble odour of clilorine. 

Preparation. — By passing chlorine into a solution of sodium carbonate 
B.P., or by decomposing cldorinated lime by sodium carbonate U.S.P. 

Tests. — It behaves like a solution of chlonnated lime, but is not pre- 
cipitated by oxalic acid nor oxalate of ammonium. (Distinction from and 
absence of solution of chlorinated lime.) 

Dose. — 10 to 20 minims. 

Officinal Preparation, B.P. 

Oataplaama Sodee Clilorinatea. 

Oataplasma Bodee Oblorinataa.— Linseed meal 2; solution of chlorinated 
soda 1 ; boiling water 4. 
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Uses. — Chlorinated lime is chiefly employed as a disinfectant 
and a deodoriser. In sick rooms some of it is put in saucers, 
and, according to the rapidity with which the evolution of 
chlorine is desired, either acid is added to it, or it is simply 
moistened and exposed to the air, when it is slowly decomposed 
by the carbonic acid. It is employed also for disinfecting 
typhoid stools, water-closets, and sewers. For this purpose it 
is used either in powder or solution. A solution is used to 
disinfect the sheets and bedding of patients suffering from 
infectious diseases. 

Solutions of chlorinated lime or of chlorinated soda may be 
employed instead of chlorine water or permanganate of potassium 
for washing the hands after dissecting or performing paHt-mortevi 
examinations. They are applied externally to wounds and ulcers 
of all sorts which have a foetid discharge and a tendency to 
slough. Not only do they remove the foetor, but they often in- 
duce a healthy action in the tissues themselves ; and instead of 
the ulceration or sloughing extending farther and farther, the 
slough is thrown off and leaves behind it a healthy, healing 
surface. As the removal of sloughs is aided by heat, we have in 
the B.P. the poultice of chlorinated soda. 

Like chlorine they are destructive to plant life, and they are 
therefore useful in skin-diseases depending on the presence of 
parasitic fungi, such as ringworm of the scalp, and in scabies 
which is due to the presence of a parasitic acarus. As they have 
a stimulant action on the skin, they are sometimes useful in 
eczema and prurigo. 

They are employed as gargles, or washes to the mouth when 
foetid ulcers occur in these parts, as in ptyahsm or in scarlatina ; 
as an injection into the nose they have been used to lessen the 
discharge and to remove the foetor in oziena, a disease in which 
the discharge from the nostrils is sometimes so disgusting as to 
be almost unendurable to the patient himself as well as to those 
around him. They are likewise useful in foetid discharges from 
the vagina, such as occur when the uterus is the seat of malig- 
nant disease. 

Internally they have been employed in so-called putrid fevers, 
when it was imagined there was a special tendency to decom- 
position in the blood, such as typhus and malignant scarlatina. 
They have been given more especially in these diseases when 
there was great prostration of strength, with foetid evacuations 
and a dry and furred tongue. 

BROMUM. Br;8o. 

Bromine, B. and U.S.P. A liquid non-metallic element 
obtained from sea-water and from some saline springs. 

Characters. — A dark brownish-red, very volatile liquid, with 
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a strong, disagreeable odour. The solution renders cold starch- 
water yellow. 

Preparation. — Vide p. 648. 

Impurity. — Iodine. 

Test. — When agitated with sufficient soda to render the fluid very 
■slightly alkaline, it forms a colourless liquid, which, if coloured by a further 
addition of a little bromine, does not become blue on the subsequent addition 
of a cold solution of starch. B.P. (absence of iodine). 

If an aqueous solution of bromine be poured upon reduced iron and 
shaken with the latter until it has become nearly colourless, then filtered, 
mixed with gelatinised starch, and a few drops of bromine solution be now 
carefully poured on the top, not more than a very faint blue zone should 
appear at the line of contact of the two liquids (limit of iodine), U.S.P. 

Uses. — Bromine, although a powerful disinfectant, is not 
much used, on account of its exceedingly fetid and disagreeable 
smell. It is a powerful irritant, and when inhaled without 
sufficient dilution with air will produce pneumonia. Taken in 
small doses, for a length of time, it has produced mental de- 
pression, drowsiness, and stupidity. It is sometimes used as a 
caustic to the os uteri, and from its deodorising and antiseptic 
action it is especially useful where there is a fetid discharge. It 
is used internally in the form of its potassium, sodium, ammo- 
nium, calcium, and zinc salts, and of hydrobromic acid, which 
do not possess its powerfully irritant local action. 

Potassii Bromidum, B. and U.S.P. Bromide of Potas- 
sium. (KBr; 118*75.) 

Characters. — In colourless cubical crystals, with no odour, 
but a pungent saline taste. 

Preparation. — Vide p. 605. 

Solubility. — It is readily soluble in water, less soluble in spirit. 

Reactions. — Its aqueous solution gives the reactions of potassium (p. 603) 
and a bromide (p. 594). 

Impurities. — Iodide and bromate. 

Test. — For the iodide, vide p. 560. Bromate is detected by adding dilute 
sulphuric acid to the crushed crystals. They should not at once assume a 
y ellow colour. The acid liberates hydrobromic acid from the bromide, and 
if bromate be present the reaction between it and the hydrobromic acid 
liberates free bromine. 5HBr HBrOg = 3H^O + 3Br.^. 

Action. — Bromide of potassium does not seem to have, like 
the iodide, any marked influence on the lymphatic system, and 
although it has been occasionally used instead of the iodide in 
lymphatic swellings and enlargements of organs, this use of it is 
not general. When swallowed in small doses it produces no 
effect, but when taken in large doses for a considerable time 
it causes an eruption like acne upon the face, the complexion at 
the same time becoming muddy or bronzed. The chief symptoms 
are, however, impairment of the functions of the spinal cord and 
the brain. There is a great diminution of reflex action, so that 
touching the pharynx no longer produces any tendency to vomit. 





INOEGANIC MATEEIA MEDICA. 


[sect, 


even though the touch itself be felt. There is drowsiness and 
heaviness, a great inclination to sleep and insensibility to out- 
ward impressions, the memory is impaired, the speech becomes 
hesitating and articulation imperfect, the intellect is less clear, 
the genital functions are much diminished, the gait becomes 
tottering and unsteady, and the muscles weak. To these symp- 
toms the name of bromism is given. 

Uses. — Its chief use is in nervous diseases for the purpose 
of producing sleep, allaying excitement, and diminishing spasm. 

Bromide of potassium is most useful as a hypnotic in cases 
of sleeplessness due to mental excitement and worry. Some 
persons, after hard study or close attention to business, instead 
of sleeping at night are no sooner in bed than the brain seems 
to become doubly active, the carotids throb and they toss about 
from side to side trying in vain to get rid of the ideas which 
come in a constant train before them. In such cases when 
bromide of potassium is taken, the throbbing of the carotids and 
temporals and the fulness in the head disappear and sleep is 
induced. A dose of 10-15 grains given before bed-time may be 
sufficient in mild cases, but when the agitation is great 80 or 40 
grains must be given, and should be assisted by cold ablution to 
the head and a prolonged warm foot-bath. The dose may be 
repeated, if necessary, every hour or two hours, until the desired 
effect has been obtained. One gi'eat advantage that bromide of 
potassium possesses over other hypnotics is that it can be pushed 
without fear, and the same is true of other bromides. They are 
not dangerous to life, and even when they are pushed so far as 
to cause bromism, the symptoms usually pass off rapidly when 
the drug is discontinued. 

It is very useful in lessening the excitability, susceptibility 
to worry, and irritability of temper from which gouty persons 
often suffer. It should be given with a considerable proportion 
of water. 

In delirium tremens where there is sleeplessness with fearful 
visions it may be given in doses from 20-80 grains or even 
more every two hours till sleep is induced. It is of most benefit 
in the earlier stages before the delirium has become furious, and 
is useful also at the end of the attack in dispelling delusions 
which may still remain. 

During the latter months of pregnancy, women are some- 
times troubled at night with the imagination that they have 
committed or are about to commit some great crime, such as 
murdering their husbands or children; and these delusions, 
according to Einger, are removed by potassium bromide. 

It is also useful, he says, in the treatment of night scream- 
ing in children, apparently allied to nightmare. They awake out 
of sleep screaming, seem very much frightened, and do not 
appear to recognise their mother or other friends who try iiv 
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vain to soothe them. In the sleeplessness of mania it is fre- 
quently though not always successful. It may be used in 
fevers and inflammation when sleep is absent, and whenever 
opium and belladonna or hyoscyamus fail to produce sleep or 
cause sickness. 

In convulsive nervous affections, such as whooping coughs 
laryngismus stridulus and spasmodic asthma, it is very useful,, 
and also to some extent in St. Vitus’s dance and hysteria. 

It is especially beneficial in epilepsy, and by its use the con- 
vulsions can almost always be lessened if not entirely stopped. 
A similar result has been obtained in experiments on animals 
(p. 187). It is not so useful %vhen the convulsions are violent, 
and it is not so beneficial when there is only a transitory loss of 
consciousness, as in petit maL It is, perhaps, however, not bo 
much a curative as an alleviative remedy, and the fits are apt to 
return when its administration is discontinued. 

It is useful in relieving sickness, especially in pregnancy. 
In sea-sickness it is perhaps more useful than any other remedy. 
It should be taken in thirty-grain doses twice or thrice a day, 
for a day or two before the voyage begins, and should be kept up 
while it continues. In severe cases it may be necessary to push 
the bromide so far as to keep up a state of more or less somno- 
lency and stupidity during the whole voyage. 

From its power of lessening the sexual passion it is used as an 
anaphrodisiac in priapism and nymphomania. 

It is also useful in menorrhagia, especially when this occurs 
in 3 "oiing w^omen, according to Ringer, while Garrod says it is 
more useful in old women. 

It is useful in neuralgia occurring in debilitated subjects, and 
sometimes accompanied by flushed face w ith cold hands and feet.^ 
It has been used in diabetes. 

Sodii Bromidum, B. and U.S.P. Bromide of Sodium^ 
(NaBr ; 102-8.) 

Characters. — Small, colourless, or white monoclinic crystals, 
or a crystalline powder permanent in dry air, odourless, having 
a saline, slightly bitter taste, and a neutral or faintly alkaline 
reaction. 

pREPAHATION. — Vide p, 618. 

Solubility. — Soluble in 1*2 parts of water and in 13 parts of alcohol at 
15° C. (51)° F.) 

Reactions. — It gives the reactions of sodium (p. 617), and if disulphide of 
carbon be poured into a solution of the salt, then chlorine w'ater added drop by 
drop, and the whole agitated, the disulphide will acquire a yellow or yellowish- 
brown colour (bromide) without a violet tint (absence of iodide). 

Dose. — 10 to 60 grains. 

Action. — Its actions are the same as those of bromide of 
potassium, but it is said to be less irritating to the stomach, and 
less apt to cause depression when used for a length of time. 
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Ammonii Bromidum, B. and U.S.P. Bbomide of Ammo- 
KiuM. (NH^Br; 97 ’8.) 

Chaeactees. — In colourless crystals ■which become slightly 
jellow by exposure to the air, and have a pungent saline taste. 

Preparation. — Vid ^ p. 685. 

Reactions. — Its solution gives the reactions of ammonia (p. 684), and a 
bromide Qi. 594). 

Dose.— 2 to 20 grains. 

Uses. — The bromide of ammonium has been employed for 
the same purposes as the bromide of potassium. It may be used 
in cases where the bromide of potassium appears to cause de- 
pression, either instead of the potassium salt, or mixed with it, 
and the mixture of bromide of potassium with bromide of ammo- 
nium has been supposed to have a better action than either salt 
alone. The best proportion is said to be that of 1 part of 
bromide of potassium, 1 of bromide of sodium, and | of bromide of 
ammonium. ‘ 


U.S.P. Lithii Bromidum. Bromide of Lithium. (LiBr ; 
S6*8.) 

Characters. — A white granular salt, very deliquescent, odour- 
less, having a very sharp, somewhat bitter taste, and a neutral 
reaction. 

Preparation. — Vide p. 631. 

Solubility. — Very soluble in water and in alcohol. 

Reactions. — Those of hthium (p. 630) and of a bromide (p. 594). 

Dose. — 15-30 grs. 

Action. — The same as that of bromide of potassium. It is 
aaid by some to have a stronger hj^pnotic action than the other 
bromides, but by others to be less effective than the potassium salt. 

Uses. — The same as those of potassium bromide. It may 
be preferable to the potassium salt in the irritability of gouty 
subjects. 

U.S.P. Calcii Bromidum. Bromide op Calcium. (CaBr.. ; 
199*6.) 

Characters. — A white granular salt, very deliquescent, odour- 
less, having a pungent saline and bitter taste, and a neutral re- 
action. 

Preparation. — By adding milli of lime to a boiling solution of ammonium 
bromide. 

Reactions. — An aqueous solution of the salt yields the reactions of cal- 
cium (p. 646) and a bromide. 

Uses. — 15 to 80 grains (1 to 2 gm.). 

Dose. — The same as those of potassium bromide (p. 553). It 
is said not to depress like the potassium bromide. 

U.S.P. Zinci Bromidum. — Vide p. 672. 

‘ Erlenmeyer, CentbUf, Nervenhk. 1884. No. 4. 
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lODUM. I ; 127 or 126 6, U.S.P. 

Iodine. — A non-metallic element obtained from the ashes ot 
sea-weeds and fyom mineral iodides and iodates. 

Characters. — Heavy, bluish-black, rhombic plates of a peculiar 
odour and metallic lustre, which, when heated, yield a beautiful 
violet-coloured vapour. 

Preparation. — Vide p. 548. 

Solubility. — It is very sparinji^ly soluble m water, but freely dissolved 
by alcohol, by ether, and by a solution of iodide of potassium. 

Keaction. — The aqueous solution strikes a deep blue colour with starch. 

Impurities. — Moisture, metallic impurities fraudulently added, cyanide 
of iodine (the nitrogen in this is jdelded by marine animals amongst the sea- 
Aveed), chloride of iodine, chlorine and bromine. 

Tests. — It should not adhere to the sides of the bottle, and its solution in 
chloroform should be clear and limpid (absence of moisture). It sublimes as 
a purple vapour without leaving any residue (absence of fixed impurities), 
and the portion that first comes over does not include any slender colourless 
prisms emitting a pungent odour (absence of cyanide of iodine) ; 12*7 grains 
dissolved in an ounce of water containing fifteen grams of iodide of potassium 
require tor complete discoloration 1,000 grain-measm*es of the volumetric 
solution of hjqiosulphite of sodium. 


Preparations, b.p. 


Arsenii lodidum. 

Emplastruni Plumbi lodidi. 
Hydrarg}Ti lodidum Rubrum. 
lodofomium. 

*iaiiiiiieiiiiiiii Xodl (p. 515). 
Lininientum Potassii lodidi cum Sa- 
pone (p. ol5)- 

*Xtqaor Xodl, aqueous solution (1 in 

20 ). 

Pilula Ferri lodidi (p. 522). 

Plumbi lodidum. 

Potassii lodidum. 
bodii lodidum. 


Sulphuris lodidum. 

Syrapus Ferri lodidi. 

^Tlnctiura Xodl, alcoholio solution (D 
in 40). 

Unguentum Hydiarg\ri lodidi BubrL 
* „ Xodl (1 in 31). 

„ Plumbi lodidi. 

„ Potassii lodidi. 

„ Sulphuris lodidi. 

*Vapop Xodl (Tincture of Iodine, 1 fi. 
dr. mixed with 1 fl. oz. of water, 
gently warmed, and the vapour in- 
haled). 


Ammon ii lodidum. 

Argenti lodidum. 

Arsenici lodidum. 

*Li(juor lodi Conipositus (5 in 100). 
Plumbi lodidum. 

lodidum. 

Sodii lodidum. 


Sulphuris lodidum. 
Tinctura lodi (8 in 100). 
•Unguentum lodi (4 in 100). 
„ Plumbi lodidi. 

„ Potassii lodi. 

Zinci lodidum. 


The preparations marked with * in the preceding list contain iodine in a free 
state dissohed by the aid of iodide of potassium (p. 550). Tinctura lodi U.S.P. 
contains free iodine dissolved in alcohol. The others contain it in a state of com- 
bination. 


U.S.P. Liquor lodi Compositus. Iodine 5, iodide of potassium 10, distilled, 
water 85. This solution differs from Tiiqiior Io<ii P.B., only in containing 10 per 
cent, of iothde of potassium, while the B.P. preparation contains percent. 


Sulphuris lodidum. B.P. and U.S.P. Iodide op Sulphur. 
Ch.\iucteiis. — Grpyisli-black, crystalline lumps. It smells 
like iodine and stains the skin. When boiled with water it is 
decomposed, iodine passing off and sulphur remaining. 
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Pbbparation. — By fasing iodine and sublimed sulphur together. 

OFFICniAIi PbSPARATION, B.P. 

Vnrnentiiin SnlpImrU Zodldl. — Ointment of iodide of sulphur (SO grains 
to an ounce of prepared lard). 

Iodine is rendered much more soluble either in water or spirit 
by the addition of iodide of potassium, hence this substance is 
used in the liniment, liquor, tincture, and ointment of the B.P., 
and in the compound solution and ointment of the U.S.P. It is 
not contained in the tincture of the U.S.P., which is a simple 
solution of iodine in alcohol. 

Dose. — The only preparations of iodine used for internal admi- 
nistration are the tincture B.P. and U.S.P., the liquor B.P. and com- 
pound solution U.S.P., of all of which the dose is 5 to 20 minims. 

Physiological Action. — Like chlorine and bromine, iodine is 
a powerful antiseptic and oxidising agent. When applied to the 
unbroken skin, iodine stains it of a dark yellowish-brown colour, 
causes slight warmth, and afterwards a little itching. In stronger 
solutions it will cause a painful burning sensation, and desqua- 
mation of the epidermis. In still stronger solution it may pro- 
duce vesication. When taken internally, in small doses, it acts 
as an irritant to the intestinal canal, causing catarrh of the 
mucous membrane. When absorbed into the blood it somewhat 
increases the rapidity of the pulse. It has little action upon 
blood-pressure. Its influence upon the temperature is very slight, 
but it seems rather to raise it. Iodine appears to have a tendency 
to cause absorption of enlarged glands and thickenings caused 
by chronic inflammation. It seems to combine with such metals 
as lead and mercury, w^hich have become deposited in the tissues 
in cases of chronic poisoning, forming with these soluble iodides, 
which are eliminated in the same way as iodine itself. It is 
eliminated by the urine, nasal mucous membrane, saliva, intes- 
tinal mucus and milk, in all of which it may be readily detected. 
It appears to be eliminated even more readily by the saliva than 
by the urine (p. 358), and on this account it may remain a con- 
siderable time in the body. During the process of elimination 
it may irritate those parts where it is set free from its compounds, 
as the nose or skin. Even in small doses it may cause S 3 rmp- 
toms of iodism. These consist in irritation, either of the nose 
or intestinal tract ; the most prominent are great running at the 
nose, lacrimation, and sometimes frontal headache. Similar 
symptoms are produced by exposure to the fumes of iodine for a 
length of time. The nasal symptoms may be accompanied or 
replaced by symptoms of gastric irritation, loss of appetite, slight 
nausea, and tendency to looseness of the bowels. The symptoms 
of poisoning, such as have occurred from the injection of large 
quantities of iodine solution into an ovarian cyst, were, first, 
collapse, followed after a little while by an appearance of fever, 
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rapid pulse and flushed face, but without any rise of tem- 
perature. This condition passed off in several days, but during 
apparent convalescence the patient suddenly died. Small doses 
of iodine, by improving the health of patients, may increase the 
menstrual flow, and may act as aphrodisiacs. Larger doses ^ 
generally have a very marked anaphrodisiac action, and it has 
been stated that long-continued use has produced atrophy of the 
mammsB, ovaries, and testes. It has been stated that very large 
doses affect the nervous S5rstem, causing delirium, and twitch- 
ing or paralysis of the muscles (p. 549). 

Uses. — Iodine applied to the epidermis acts as a parasiticide, 
and may be used in cases of tinea to destroy the fungus, either 
alone or combined with tar in the proportion of two drachms of 
iodine to one ounce of light oil of v^ood tar. Its solution, painted 
on the surface, is useful in removing muscular pains, and in 
causing absorption of thickening around joints, or of enlarged 
strumous glands. When painted on the surface it sometimes 
causes absorption of the enlarged thyroid gland in goitre, and, 
when outward application is insufficient, success is sometimes 
obtained by injecting from ten to thirty minims of tincture of 
iodine into the substance of the tumour by means of a hypo- 
dermic syringe, care being taken to avoid injection into a vein. 
Its solution, painted on the surface, is also useful in causing 
absorption of fluid from serous cavities, as in pleurisy. Sometimes, 
after the fluid has been evacuated from a serous sac, such as the 
pleura, or the tunica vaginalis in hydrocele, or from ovarian 
cysts, a dilute tincture of iodine is injected into the sac to pre- 
vent the fluid from again accumulating. 

In removing slight consolidation of the lung, remaining after 
pneumonia or pleurisy, or in cases of commencing phthisis, the 
external application of liniment of iodine is very useful. It 
should be painted on the surface, every second or third day, so 
as always to keep one part a little tender. By mixing the lini- 
ment with the tincture in varying proportions any degree of 
strength can be obtained. Cases of ozsena are sometimes much 
benefited by washing out the nose with a solution of common salt 
to which a few drops of tincture of iodine have been added. The 
vapour of iodine is employed in chronic bronchitis and phthisis. 

On account of its irritating action on the intestinal mucous 
membrane, iodine is rarely given internally, its place being sup- 
plied by iodide of potassium, but some consider that iodine is 
sometimes more effectual, and it has been given in scrofula, skin 
diseases, and glanders. 

The liquor iodi B.P., or compound solution of iodine U.S.P., 
is useful in «,rresting vomiting when administered internally in 
doses of 3 to 5 minims. 

Potassi lodidum, B. and U.S.P. Iodide of Potassium. 
(KI; 165-6.) 
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Chahacters.— In colourless, generally opaque, cubic crystals. 

Preparation. — By mixing iodine and solution of potassa, when iodide 
and iodate of potassium are formed, 6KHO + 61 • KIO, + 5KI + 8HoO. The 
iodate is then reduced to iodide by roasting with charcoal, 5KI + iSlOj + 80 
-6KI + 3CO. 

Solubility. — It is readily soluble in water, and in a less degree in spirit. 

Keactions. — It commonly has a feeble alkaline reaction ; its solution gives 
the reactions of potassium (p. 603) and an iodide (p. 694). 

Impurities.— Iodate from imperfect reduction, chlorides, sulphates, car- 
bonates. Iodate is the most important impurity, since the dilute acid of the 
gastric juice will form hydriodic acid from the iodide, and this will liberate 
free iodine from the iodate in the stomach, and thus give rise to such gastric 
irritation that the iodide cannot bo borne in doses where pure iodide would be 
readily tolerated. 

Tests. — The addition of tartaric acid, B.P., or dilute sulphuric acid, 
U.S.P., and mucilage of starch, B.P., or gelatinised starch, U.S.P., to its 
watery solution does not develop a blue colour (absence of iodate). If 
iodate be present the acid liberates hydriodic acid, and this re-acting on the 
iodate forms free iodine, 6HI + KIOj, - 8H ,0 + KI + !<,. Solution of nitrate 
of silver added in excess forms a yellowish -white precipitate, w'hich, when 
agitated with ammonia, yields on standing a clear liquid in which excess of 
nitric acid causes no turbidity, B.P. (absence of chloride). Iodide of silver is 
insoluble in ammonia, but chloride is readily soluble, so the chlorides, if 
present, w’ould be taken up by the ammonia and re-precipitated on the addi- 
tion of acid. Its aqueous solution is only faintly precipitated by the addition 
of saccharated solution of lime. 

Dose. — 2 to 10 grains. 


Preparations containing Iodide of Potassium. 


B.P. strength. 

liinimentum lodi (p, 516) 22 grs. in 1 fi. oz. nearly. 

„ FotassU Zodldl cum Sapone (p. 516) 54^ grs. in 1 6. oz. nearly^ 

Liquor lodi 3H grs. in 1 fl. oz. 

Tinctura lodi (Dose, 1-5 min.) 11 grs. in 1 11 oz. nearly. 

Unguentum lodi 1(> gis. in 1 oz. neaily. 

„ Fotassli Zodldl 1 part in 8^, nearly. 


U.8.P. DOSE. 

Unguentum Potassii lodidi 

Liquor lodi Compositus 2-6 min. (OTO-0'40 c.c.). 

Vnraentnm PotaasU ZoOldi, S. and V.8.P, Oiniment of Iodide or 
Potassium. — Iodide of potassium 64 grains, carbonate of potassium 4 grains, 
distilled water 1 fluid drachm, prepared lard 1 ounce. Dissolve the iodide of 
potassium and carbonate of potassium in the water, and mix thoroughly with the 
lard. B.P. 

Iodide of potassium 12, hyposulphite of sodium 1, boiling water 6, benzoated 
lard, 81. U.S.P. 

The ointment is apt to become discoloured by the liberation of free iodine 
w'ben iodide of potassium and lard only are used. The carbonate of potassium, 
B.P., is added in order that it may combine with any iodine set free, and the hyi>o- 
Bulphite, U.Sd^., is also used to prevent this discoloration. 


Action. — The action of iodide of potassium apiiears to depend 
partly on the iodine ^nd partly on the jiotassium it contains. It 
differs from that of free iodine (p. 558) in being much less 
irritant. On this account it is of little use as a local stimulant. 
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but it can be given in much larger doses. It has been supposed 
that iodine is set free from iodides in the stomach ; but probably 
this is not the case, at least to any great extent, unless the 
iodides are contaminated with iodates. Iodide of potassium and 
other alkaline iodides are readily absorbed. It is conveyed by 
the blood to the various tissues of the body. It has been sup- 
posed by Binz to be partially decomposed by some of them, 
with the evolution of free iodine both in the blood and in the 
tissues, and he attributes its most important actions to this 
decomposition. The iodine set free from the iodide is taken up 
by albuminous substances, and the entrance of the iodine 
molecule into their composition causes them to undergo more 
rapid metamorphosis. Gummatous deposits appear to be espe- 
cially affected in this way. 

Lead and mercury also appear to be set free by it, from their 
combinations with the tissues, and entering once more into the 
circulation are eliminated. Iodides are eliminated very rapidly 
by the kidneys, salivary glands, probably by all mucous mem- 
branes, and by the slon. During the process of elimination 
iodme is occasionally set free and causes local irritation. This 
is especially marked in the mucous membrane of the nose, and 
in the skin, but it may occur also in the conjunctivas, bronchi, 
and stomach. The irritation of the nasal mucous membrane 
thus produced gives rise to the symptoms generally known as 
iodism. They are exactly the same as those produced by pro- 
longed exposure to the fumes of iodine. They consist of running 
at the nose, and frontal headache, which probably depends upon 
swelling of the mucous membrane lining the frontal sinuses. 
There is also frequently running of the eyes. Not unfrequently 
the bronchial mucous membrane becoming congested there is 
cough and pain in the chest. These symptoms are most readily 
produced by small doses of 2-5 grains, and they may usually be 
arrested cither by discontinuing the medicine or increasing the 
dose. When the dose is raised to 10 grains the symptoms 
usually disappear, and I have only seen one case in which they 
persisted after the dose had been raised to 80 grains. In some 
persons the congestion is not confined to the nose, but extends to 
the back of the throat and to the larynx, so that serious symptoms 
of suffocation may follow the laryngeal congestion produced in 
tliem by iodide. As the iodine is eliminated in the tears, severe 
conjunctivitis may follow the apphcation of calomel to the eyes of 
persons who are taking iodide at the same time. Affections of 
the skin usually occur with large doses of iodide. The most 
common form of eruption is acne, but tubercular eruptions are 
also met with. They appear to be caused by decomposition of 
the iodide with elimination of free iodine in the ' sweat and 
sebaceous matter. They are said to be lessened by the simul- 
taneous use of arsenic, and to bo prevented by perfect cleanliness 
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and daily baths. Occasionally the iodide causes gfastric irrita- 
tion with diminished appetite. It is readily excreted by the 
salivary glands, and may give rise to salivation (p. 358). It 
sometimes gives rise not only to congestion of the bronchial 
mucous membrane and cough, but to haemoptysis, exudation 
into the pleural cavity, and even pneumonic consolidation. 

In some persons it greatly depresses the genital functions. 

During its excretion by the kidnejrs it acts as a diuretic, 
though not a very powerful one. 

Uses. — Although iodide of potassium is probably absorbed 
in very small quantity by the unbroken skin, even when mixed 
with oil or fat, yet the iodide of potassium and soap liniment, 
especially when mixed with its own bulk of opium liniment, 
sometimes gives considerable relief when applied to inflamed 
and rheumatic joints by means of flannel or lint. When used 
with lanolin, it is said to be more readily absorbed and to give 
still greater relief in chronic joint disease. Iodide of potassium 
is chiefly used, however, internally in 8\q)hilis, rheumatism, 
scrofula, and chronic poisoning by lead or mercury. In 
the primary and secondary stages of syphilis, mercury is 
generally used either alone or in combination wdth iodine. In 
the tertiary stage, iodide of potassium is more generally given 
alone, although it is said by some to have but little effect 
unless mercury has been administered at some previous time. 
If this opinion be correct, the beneficial action of iodide of 
potassium may be due, in part at least, to its again liberating 
part of the mercury which has been in a state of more or less 
donnant combination with some of the tissues. The powerful 
action of iodide of potassium in removing syphilitic deposits is 
readily seen when these deposits are superficial, as nodes on the 
shin or on the sternum, or when they can be readily seen, like 
deposits in the larjuix. Sometimes such deposits are unaffected 
by small doses, such as five grains of iodide, but disa])pear 
rapidly when the dose is increased to ten grains or more. From 
its beneficial action on visible deposits we may infer that it has 
a similar action on those which are deeply situated, and indeed 
sometimes w’e may observe enlargement and induration of the 
liver, probably dependent on a s^Tphilitic condition, rapidly dis- 
appear under the use of the iodide. In chronic rheumatism, 
especially when the pain is w’orse at night, it is sometimes 
useful. 

It apparently increases the activity of the lymphatic system, 
and is used in enlargement of glands connected with this system, 
e.g. enlarged thyroid, enlarged spleen, and the enlarged lym- 
phatic glands which occur in scrofula, as well as in scrofulous 
conditions generally. 

It is given wherever absorption is deficient and organs become 
hypertrophied, e.g. the breasts, testicles, prostate, uterus, ovaries. 
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&c. In cancer and tubercle it is of little benefit ; it is some- 
times given, and possibly with benefit, in order to aid the 
absorption of pneumonic consolidation. 

In bronchitis with much congestion and deficient secretion it 
is a useful expectorant, rendering the mucus more abundant and 
less tenacious, so that it is more readily expectorated. 

As syphilitic skin-diseases often disappear under its use, it 
has been applied to other skin-diseases not dependent on syphilis, 
such as psoriasis, lepra, herpes, impetigo, lichen, prurigo, sycosis, 
acne, lupus, &c., especially in scrofulous patients. 

In frogs it destroys sensibility and voluntary motion by act- 
ing on the spinal cord. It is useful in large doses to diminish 
the pain in cases of aneurism, and is also used in neuralgia, 
l^aralysis, convulsions, &c. 

The relief which it affords to the pain of aneurism is very 
marked, but it must be given in large doses, e.g. thirty grains. 
The benefit which it affords may be partly due to weakening of 
the circulation, partly to diminished sensibility by the action of 
the drug on the nervous system, and partly to beneficial altera- 
tions in the morbid condition of the walls of the affected vessels, 
which are often syphilitic in character. 

It is exceedingly useful, as already mentioned, in chronic 
metallic poisoning, e.g. by mercury or lead. 

It is used in dropsies as a diuretic, and is also employed as 
an emmenagogue. 

Sodii lodidum, B. and U.S.P. Iodide of Sodium. Nal ; 
149 - 6 . 

Characters. — Minute, colourless, or white monoclinic crystals, 
or a crystalline powder, deliquescent on exposure to air, odour- 
less, having a saline and slightly bitter taste and a neutral or 
faintly alkaline reaction. 

Solubility. — Soluble in 0*G part of water and in 1*8 parts of alcohol at 
15° C. (59° F.). 

Reaction. — If disulphide of carbon be poured into a solution of the salt, 
then chlorine water added drop by drop, and the whole agitated, the disulphide 
of carbon will acquire a violet colour. 

Dose. — 3 to 80 grains. 

Uses. — It is employed in place of iodide of potassium. Its 
jdiysiological actions are almost exactly the same, but it appears 
to be less depressing and to irritate the stomach less. It may 
thus be given in larger doses. 

U.S.P. Ammonii lodidum. Iodide of Ammonium. NH J ; 
144 - 6 . 

Characters. — A white granular salt, or minute crystalline 
cubes, very deliquescent and soon becoming yellow or yellowish- 
brown on exposure to air ; odourless when white, but emitting a 

o 0 a 
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slight odour of iodine when coloured, having a sharp saline taste 
and a neutral reaction. 

Uses.— A solution of ^-drm. in an ounce of glycerine has been 
used as an application to enlarged tonsils. An ointment con- 
taining 20 to 60 grs. of the iodide to 1 oz. of lard has been used 
in cases of lepra and psoriasis. It is chiefly used internally for 
syphilis, scrofula, and glandular enlargements, either instead of 
or along with iodide of potassium. A mkture of the two iodides 
has been thought by some to be more efficacious than either 
used singly, and the iodide of ammonium prevents the depress- 
ing action often exerted by the iodide of potassium alone. 

U.S.P. Zinci lodidum. — Vide p. 678. 

U.S.P. Argenti lodidum. — Vide p. 680. 

Hydrargyri lodidum Rubrum, B. and U.S.P. — Vide 
p. 696. 

U.S.P. Hydrargyri lodidum Viride. — Vide p. 696. 

Plumbi lodidum, B. and U.S.P.— T ide p. 705. 

The action of the iodides of zinc, silver, mercury, and lead 
is modified to such an extent by the special action of the metal, 
that the compounds are better considered under the headings of 
their respective metals (q.v.) than side by side with the compounds 
with the alkalis. 
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CHAPTER XXIII. 

ACIDS. 

'General Characters. — It is somewhat difficult to get a correct 
definition of an acid. Most of them have a som* taste and 
redden blue litmus : they combine with alkalis and destroy the 
power which these have of turning red litmus-paper blue. 

They may be regarded as compounds of hydrogen with certain 
radicals, hydrogen being readily displaced by other bases. Some 
acids, as boric and carbohc, have no sour taste. Carbolic acid 
does not redden litmus-paper, but it is in reality an alcohol, 
although in chemical combinations it behaves like an acid. 

General Prepar^vtion of Acids. — Most acids are prepared by 
liberating them from their alkaline salts by means of sulphuric 
acid. When they are volatile they are separated by distillation, 
and when non-volatile by crystallisation. 

Sulphuric acid, which is of such importance in the preparation 
of other acids, is itself prepared by oxidising the fumes of sulphur 
by means of nitric acid. Sulphur is burnt, and the sulphurous 
oxide thus produced is conducted along with the vapour of nitric 
acid into a large leaden chamber, where it is mixed with steam. 
Sulphurous oxide is oxidised by the nitric acid and sulphuric 
oxide is formed, which uniting with the watery vapour forms 
sulphuric acid. The nitric acid is deoxidised in this j^vocess into 
jiitric oxide ; this unites with the oxygen of the ah* to form nitric 
peroxide, and this again supplies fresh oxygen to the sulphurous 
acid, NOj + SO3 + H^O = NO -f HaS04. In this way a small quan- 
tity of nitric acid is sufficient to oxidise a large quantity of 
sulphuric acid ; reduction and reoxidation going on alternately 
in the nitrous fumes. The sulphuric acid formed in the leaden 
•^chamber is drawn off and evaporated to the proper strength. 
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The acids which are prepared by liberation from their salts 
by sulphuric acid are given in the following tables : — 


Volatile Acid 

Prepared from 

By addition of Sulphnrio Acid and 

Carbonic Acid . • 

Any carbonate, gener- 
ally Caibonate of 
Calcium 

Conducting into water or alka- 
line solution, according to the 
purpose required. 

Hydrochloric Acid, 
B. and U.S.P. 

Sodium chloride 

Distilling into water, which dis- 
solves the acid. 

Nitric Acid, B. and 
U.S.P. 

Sodium Nitrate, or 
Potassium Nitrate 

Distilling. 

Acetic Acid, B. and 
U.SJ*. 

Crystallised Sodium 
Acetate 

Ditto. 

Glacial Acetic Acid, 
B. and U.S.P. 

Dried Sodium Ace- 
tate 

Ditto. 

Dilute Hydrocyanic 
Acid, B. and U.S.P. 

Potassium Ferrocy- 
auide 

Distilling into water. 


Sodium chloride and sodium nitrate are found native : the 
sodium acetate is prepared from gas liquor by saturating with 
sodium carbonate. 

In preparing hydrocyanic acid the cyanide is not employed, 
but the ferrocyanide which is prepared by heating together 
animal refuse and iron filings and potassium carbonate. 


Kon- Volatile Acid 

Prepared from 

By adilition of Sulphuric Acid and 

Chromic Acid . 

Potassium Bichro- 
mate 

Collection of crystals, draining, 
and drying. 

Tartaric Acid, B. 

Tartrate of Calcium, 

Subsequent decantation from 

and U.S.P. 

made from acid tar- 
trate of potassium 

calcium sulphate, evaporation 
and crystallisation. 

Citric Acid, B. and 

Citrate of Calcium, 

Subsequent decantation, Ac., as 

U.S.P. 

made from lemon- 

for tartaric acid. 

Lactic Acid, B. and 
U.SJ*. 

juice 

Lactate of Calcium, 
obtained by pecu- 
liar fermentation 
of sugar 

Decantation and evaporation. 

Boric Acid, B. and 
U.S.P. 

Sodium borate . 

Precipitation ; the boric acid, 
sparingly soluble in water, falls 
as a precipitate, and the sotlium 
sulphate is removed by decan- 
tation or filtration. 


If sulphuric acid were added to citrate or tartrate of potassium 
or sodium, it would be difficrdt to separate the acid from the 
sulphate. To avoid this, the citrates and tartrates of calcium are 
first prepared, and to these sulphuric acid is added. There 
results an insoluble calcium sulphate which falls as a precipitate, 
and the solution of citric or tartaric acid is readily separated by 
decantation or filtration, and evaporated to crystallisation. 

Citrate of calcium is prepared by adding chalk to boiling lemon- 
juice, and washing the colouring matter from the precipitate hy^ 
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hot water. Hot is employed in preference to cold water because 
citrate of calcium is less soluble in it. Tartrate of calcium is pre- 
pared from the crude acid tartrate of potassium or argol, which 
is deposited from wine during the process of fermentation. 
Chalk is first added to a solution of it, whereby a neutral tartrate 
is formed, 2(KHC,H,0J + CaC 03 =CaC 4 H, 0 , + K,C 4 H ,03 -f CO^ + 
HjO. This is then decomposed by the addition of calcium 
chloride or sulphate, K 2 C 4 H 4 O 0 + CaCh = CaC 4 H 4 0g -f 2KC1. 

Exceptions to the rule that acids are prepared from salts 
by the addition of sulphuric acid : — 


Acid 

Prepared by 

Sulphuric Acid . 

Combustion of sulphur and the oxidation and hydration 
of the resulting suli^hurous acid gas by means of | 
nitrous and aqueous vapours. 

Phosphoric Acid 

Oxidising phosphorus by heating it with diluted nitric 
acid until nitrous fumes have ceased to form, and 
then diluting it to the proper strength. 

Oxalic Acid 

Oxidising sugar by heating with nitric acid. 

Sulphurous Acid 

Deoxodising sulphuric acid by means of charcoal and 
passing the fumes into water. 

Hydrobromic Acid 

By passing sulphuretted hydrogen into bromine and 
water 2 Br 2 + 2H.,S = 4HBr + Sj. 

Arsenious Acid . 

Roasting arsenical ores, collecting the acid which sub- 
limes, and purifying it by resublimation. 

Benzoic Acid 

Heating gum benzoin when the acid sublimes. 

Carbolic Acid . 

Fractional distillation of coal-tar oil and subsequent 
purification. 

Oleic Acid . 

Decomposing lead oleate by hydrochloric acid or by 
decomposing fats by superheated steam and separation 
from solid fats by pressure. 

Salicylic Acid . 

By passing carbonic acid gas over sodium carbolate 
which is made by evaporating a mixture of caustic ' 
soda and carbolic acid to dryness. | 

Tannic Acid 

Dissolving out from the fresh nut-galls in which it is i 
contained by ether and w ater. j 

Gallic Acid 

Dissolving it out from fermented nut-galls by hot water. 


Hydrobromic acid, although volatile, is not unfrequently 
prepared without distillation. McLean Hamilton and Milner 
Fothergill’s plan is to dissolve 84^ grs. of potassium bromide in 
a fluid ounce of water, and add 99 grs. of tartaric acid to it. 
After standing at a low temperature for twelve hours, acid 
tartrate of potassium crystallises out, and leaves a solution con- 
taining about 10 per cent, of real hydrobromic acid. 

General Action of Acids. — They have an affinity for electro- 
positive or basic substances, and combine with them when they 
come in contact. Stronger acids drive out weaker ones from 
their combination with bases, setting them free ; but are them- 
selves sometimes driven out by weaker ones if these form an 
insoluble combination. 

When they come in contact with the tissues they produce 
changes in a twofold manner ; ( 1 ) by forming new compounds 
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(2) by destroying others previously existing. The different acids 
possess different affinities, and the actions they exert vary with 
the acid and with the de^ee of its concentration, weak acids 
having their affinities easily satisfied. All the tissues of the 
body are alkaline, and the first effect of acids will be to neutralise 
the alkali, and if albumin be dissolved in it to precipitate it. If 
sufficient acid be present, they all, with the exception of nitric 
acid, again redissolve it. Acids unite with albumin in different 
proportions, forming acid-albumin. When mixed with blood 
they not only precipitate albuminous substances, but decompose 
hfemoglobin, forming a substance which holds oxygen with more 
tenacity than hsemoglobin. They coagulate myosin and produce 
instantaneous rigidity in muscles. Sulphuric and phosphoric 
acids have, besides their chemical affinities, a strong attraction 
for water, and completely decompose the tissues to which they 
are applied, so that they are most powerful escharotics. Nitric 
acid does not readily redissolve the albumin precipitated by it, 
and thus forms a barrier to its own action, so that it does not 
penetrate so deeply as sulphuric acid. 

Round the tissue killed by acids inflammation ensues, and 
an eschar is separated. When their action is less intense 
they cause inflammation of the surface of the dermis, and pro- 
duce vesication. Still less concentrated, they precipitate 
albumin from its solutions in the tissues, act as irritants, and 
cause contraction of the blood-vessels. This effect is removecU 
by the alkalinity of the blood, and the irritation may l>e onlfl 
sufficient to cause a temporary congestion subsequent to the 
contraction. Then the acids act only as rubefacients. As such 
they are used in the form of baths. 

In the mouth they cause a peculiar taste, and a feeling of 
roughness in the teeth. They cause an increased flow of saliva 
from the parotid, and of the thin saliva which the submaxillary 
secretes when the chorda tympani is irritated, but have no effect 
on the sympathetic saliva. They are therefore given to allay 
thirst m fever, the increased secretion of saliva which they pro- 
voke keeping the fauces moist (p. 357). 

Acids stimulate the secretion of the alkaline saliva and intes- 
tinal juice, and excite the expulsion of bUe from the gall-bladder. 
They are supposed generally to stimulate those glands whose 
secretions are alkaline. On the other hand alkalis stimulate 
the secretion of gastric juice, which is acid ; and they are suj - 
posed to stimulate in general those glands whose secretion is 
acid. Professor Ringer supposes that the converse is also the 
case, and that acids and alkalis severally hinder the secre tions 
of a like character. This supposition may be correct, and no 
doubt when an acid is present — e.g. in the stomach — it will 
neutralise any alkali which may be taken, and either retard its 
stimulant action on the gland or prevent it altogether, according 
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io the relative quantities of acid present and of alkali employed. 
The presence of much alkali will also hinder the action of an 
acid stimulus in the same manner, but whether acids and alkalis 
have any further effect in hindering secretion than that just 
mentioned is uncertain. 

Acids are partly neutralised by the saliva, and partly act as 
astringents on the mouth and fauces. They are thus used in 
congestion of the throat. As they corrode the teeth, they are 
generally given through a glass tube or quill, and the teeth 
should be rubbed with chalk afterwards. 

Digestion in the stomach is accomplished by the action of 
pepsin along with dilute hydrochloric acid (*2 per cent, in man). 
This ferment only acts in presence of free acid ; but the amount 
of acid necessary is different in different animals, being greatest 
in the carnivora (*3 per cent. HCl in the dog) and least in the 
herbivora. Pepsin seems able to go on dissolving fibrin almost 
without a limit, but fresh acid must always be added. If the 
secretion is deficient, digestion goes on slowly and fermentation 
of the food takes place, causing the formation of other acids and 
liberation of gases. 

The secretion of gastric juice may be stimulated by alkalis 
given just before meals ; but if the stomach is so much out of 
order as not to resjwid to the stimulus, hydrochloric or phos- 
phoric acid may be given after meals, alone, or with pepsin. In 
febrile conditions there is a deficiency of free acid in the stomach, 
although pepsin is present in plenty. In chronic gastric catarrh, 
especially when accompanied by dilatation, the free acid is gi’eatly 
diminished, and in carcinoma of the stomach it would seem to 
be wanting in the great majority of cases. In such conditions, 
therefore, the administration of diluted hydrochloric acid is 
indicated. 

For acid eructations and heartburn depending on excessive 
acidity of the gastric juice, acids should be given before meals 
{Ringer). 

Some persons are troubled by eructations of sulphuretted 
hydrogen with a taste of rotten eggs. These persons have gene- 
rally oxalic acid in the urine, and frequently suffer from depres- 
sion of spirits. Such patients are benefited by acids, especially 
nitro-hydrochloric acid. Persons who suffer from dyspepsia and 
depression of spirits with oxaluria are also benefited by mineral 
acids, even when no sulphuretted hydrogen is present in the 
intestines. 

When the use of acids is long continued they lessen the 
secretion of gastric juice, and produce a catarrhal condition of 
the mucous membrane of the stomach. They should therefore 
not be given for more than a week or two at a time. They 
43 hould then be left off for a short time, or alternated with alkalis. 
Constant use of acid wines has a similar tendency to produce 
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catarrh. Vinegar is sometimes drunk in order to lessen obesity 
or even plumpness. It has this effect by inducing gastro-intes- 
tinal catarrh, but sometimes the derangement of the digestion 
occasioned by it has been so great as to cause death. 

Acids stimulate the expulsion of bile from the gall-bladder, 
and the secretion of intestinal juice. As they will be rapidly 
neutralised by the bile and pancreatic juice, and absorbed in the 
duodenum, they can hardly reach the lower and middle parts of 
the alimentary canal as acids. Their action in relieving diarrhoea 
is difficult to explain. 

When absorbed from the intestine they must pass through 
the liver before they can reach the general circulation (p. 399 et 
seq.). It is probable that during their passage through the portal 
system they alter the processes of tissue-change which go on in 
the liver, and check the formation of urea. The reason for this 
supposition is that acids are excreted in the urine chiefly in the 
form of ammoniacal salts. In the normal condition ammonia is 
readily converted into urea in the organism, and when given 
internally it appears in the urine in the form of urea, and not of 
ammoniacal salts. The appearance of these salts in the urine 
after the administration of acids shows that the normal process 
of conversion into urea has been diminished. Possibly it is to 
such alterations in the tissue-change in the liver that the so- 
called tonic action of acids is due (p. 410), as well as the marked 
benefit obtained in hepatic disorders from the administration of 
nitric and nitro-hydrochloric acids. Althougli acids appear 
in the urine in combination with ammonia and other bases, 
yet their free administration increases the acidity of the urine. 
They are therefore used to prevent the deposits of phosphatic 
calculi which are apt to occur in alkaline urine. 

Poisoning by Acids. — The symptoms of poisoning by acids,, 
and the antidotes to be employed, have already been described 
(pp. 395, 897, and 486), In cases of acute poisoning where 
death has not occurred too quickly, much albumen, hiematin, 
and indican have appeared in the urine, and fatty degenera- 
tion of the liver, muscles, and kidneys has been found. In the 
kidneys the cloudy swelling and fatty degeneration of the cells 
were accompanied by evidences of inflammation in the connective 
tissue also, as it exhibited proliferation of nuclei, especially along 
the course of the vessels. 

Acidum Sulphuricum, B. and U.S.P. Sulphukic Acid. — 
It contains 96*8 per cent, of H,S 04 (98) and corresponds to 79 
per cent, of anhydrous sulphuric acid, SO 3 (80). 

Properties. — A colourless, oily-looking, heavy liquid. Sp. gr. 
1*843 ; no smell, but intensely acid taste. It blackens and cor- 
rodes most organic substances. It has a great affinity for water^ 
and when mixed with it evolves much heat. WTien diluted it 
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gives a copious white precipitate of barium sulphate 

with chloride of barium, insoluble in nitric or in hydrochloric 

acid. 

Preparation. — Vide p. 665. 

Impurities. — Lead derived from the leaden chambers in which it is pre- 
pared ; nitric acid from the nitrous fumes ; arsenic from impure sulphur 
being used and the arsenious fumes passing over with the sulphurous acid ; 
and water from imperfect concentration or fraudulent addition. 

Tests. — Not imfrequently it contains so much lead in the form of sulphate 
that when diluted with water it deposits a white precipitate, the sulphate 
being soluble in the strong but not in the weak acid. It should not do this, 
and when evaporated in a platinum dish it should leave little or no residue 
(no lead, arsenic, or saline impurities). When a solution of sulphate of iron 
is carefully poured over its surface there is no purple colour developed where 
the two liquids unite (no nitric acid). Diluted with six times its volume of 
distilled water it gives no precipitate with sulphuretted hydrogen (no arsenic 
or lead). The absence of water is ascertained by the sp. gr. not being be- 
low 1*840, and by the \ olumetnc estimation of its neutralising power wdth 
solution of soda. 

Officix\l Preparations. 

B.P. u.s.p. 

iLoldnm Sulplmrlcum Aromaticum. Acidum Sulphuricum Aromaticum. 

V, „ Biluttun. „ „ Dilutinu. 

Znltisiim Bosee Aoldum. 

Aoldum Snlpharloum Aromatiomn, B. and 17.S.P. Aromatic Sulphuric 
Acid. Is sulphuric acid diluted with alcohol and flavoured with cinnamon and 
ginger. About 1 in 13 B.P., and 1 in 10 U.S.P. by measuie. 

Infusum Cinchona} Acidum contains aromatic sulphuric acid 1 part in 80. 

Acidtun Bulphiirlcum Biluttun, B. and Il’.S.P. Dilute Sulpuuuic Acid. 
Is the strong acid diluted with 11 parts B.P., lOJ parts U.S.P., of water by measure ; 
1 in 10 by weight U.S.P. 

Doses. — Of either aromatic or dilute sulphuric acid 5»30 min. 
freely diluted. 

Incompatiijles, — Preparations of lead. 

Action. — It is a most i)owerful caustic, and quickly chars 
and destroys the parts it touches. When mixed with charcoal 
paste it is used as a caustic in cancer, and with lard in obstinate 
skin-diseases. When swallowed, as it not unfrequently is in 
manufacturing districts, it produces symptoms of irritant poison- 
ing (p. 395). The antidotes are alkalis, soap, oil, whiting, milk^ 
plaster from the wall, or magnesia. 

Uses. — Internally it is used, after free dilution, to quench 
thirst in fever, to prevent absorption of lead from the stomach 
in painters and colour-grinders, to check diaiThcea, especially iu 
phthisis, to arrest haemoptysis and other hsemorrhages, and to 
lessen night-sweats and mucous discharges. 

Acidum Sulphurosum, B. and U.S.P. Sulphurous Acid. — 
Sulphurous acid gas (SO^ ; G4) dissolved in water and consti- 
tuting 9*2 per cent, of the solution. 

Properties.— A colomdess liquid with a strong sulphuroua 
odour. 

Preparation. — Vide p. 667, 211^804 + C * CO.^ + 2SO.^ + 2HjO. 
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Reactions. — Unlike sulphuric acid, it gives no precipitate with chlonde 
of barium, but if chlorine be added to it, it becomes converted into sulphuric 
acid, and then gives a precipitate, SOj + 2 H 2 O + Cl^ - H.,S 04 + 2HC1. 

Impurities. — Sulphuric acid, solid impurities, too htUe sulphurous acid. 

Test. — It should give no precipitate, or only a slight one, with chloride of 
barium (little or no s^phurio acid) ; but very few specimens answer either 
to this test or to the officinal volumetric test, on account of the liability of the 
acid to decompose. It should leave no residue on evaporation. Its strength 
is determined by its sp. gr. 1*04, and the volumetric test. 

Dose. — ^- 1 fluid drachm diluted with water. 

Action. — It is a powerful deoxidising agent. It is extremely 
destructive to plant life, and so may destroy disease-germs. 

Uses. — Gaseous sulphurous acid is used to disinfect rooms. 
The room should be closely shut up, and a brazier with charcoal 
placed in it. On this sulphur is thrown, and the fumes are 
allowed to permeate the room for several hours. Care must be 
taken that the brazier is so placed that there is no danger of 
anything in the room catching fire. A solution mixed with 
glycerine may be applied in skin-diseases depending on parasitic 
fungi. It is very useful in cases of vomiting, especially when 
the vomited matters have a frothy or yeasty appearance due to 
the presence of sarcinse and to the occurrence, of fermentation 
in the stomach. Applied as spray it sometimes gives relief in 
laryngeal phthisis. 

Acidum Hydrochloricum, B. and U.S.P. Hydrochloric 
or Muriatic Acid. — Hydrochloric acid gas (HCl ; 86*4) dissolved 
in water, and forming 81’8 B.P., 31'9 U.S.P. , per cent, by weight 
of the solution. 

Properties. — A nearly colourless lifpiid, sp. gr. 1*16. It 
omits white vapours having a pungent odour, and has a strongly 
^cid taste. 

Preparation. — By warming chloritle of soiluim with sulphuric acid, 
washing the evolved HCl, and conducting it into cold water by which it 
is absorbed. Excess of sulphuric acid is employed if glass vessels arc used 
in the preparation either of this or of nitric acid, as the hisulphate of potas- 
sium left behind is more soluble than the neutral ^uljjhate, and thus the 
vessels are more easily cleaned. NaCl + H.SO^ == NallSO^ - 1 - HCl. 

Reaction. — It gives with nitrate of silver a curdy white precipitate soluble 
in excess of ammonia, insoluble in nitric acid. 

Impurities.— Salts ; sulphuric acid, with its impurities lead and arsenic ; 
chloride of sodium or chlorine ; sulphurous acid loriiied from sulphuric by 
organic substances ; iron ftom the apparatus in which it is made commer- 
cially. 

Arsenic is of importance as an impurity because hydrochloric acid is 
sometimes used in testing for arsenic by tlie fonuation of arseniuretted 
hydrogen. When testing for arsenic in cases of suspected poisoning both the 
acid and the zinc must be tested first, in order to ascertain their purity before 
the suspected substance is added. 

Tests. — When diluted with four times its volume of distilled water it 
gives no precipitate with solution of chloride of barium (absence of sulphuric 
acid), or with snlphuretted hydrogen (absence of lead or arsenic), and does 
not tarnish or after the colour of bright copper foil when boiled with it 
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(absence of arsenic). When diluted with five volumes of water it should not 
liberate iodine from iodide of potassium (absence of chlorine) ; and when 
1 c.c. is diluted to 10 c.c. with water and supersaturated with ammonia, the 
addition of two drops of ammonium sulphide causes no black colour (absence 
of iron). If a fluid drachm of it mixed with half an ounce of distilled water' 
be put into a small flask with a few pieces of granulated zinc, and while the 
effervescence continues a slip of bibulous paper wetted with solution of sub- 
acetate of lead, B.P., or nitrate of silver, U.S.P., be suspended in the upper 
part of the flask above the liquid for about five minutes, the paper will not 
become discoloured (absence of sulphurous or arsenious acid, SOj + GH — 
]^S + 2 H 30 ). WTien evaporated it leaves no residue (no sodium chloride or 
other fixed impurity). 

Pkeparations containing Free Hydrochloric Acid. 

B.P. DOSE. 

Aoidum Bydroclilorloam Bilntnm (acid 8, diluted 

iMth water up to 264 by measure) 10-30 m. 

Acidum Nitro-hydrochloricum Dilutum 10-30 m. 

Liquor Antimonii Chloridi 

,, Arsenici Hydrochloricus 

,, Morphinaj Hydrochloratia 

C.8.P. 

Acidum Hydrochloricum Dilutum (acid 6, water 18 by 


weight ; 5\ and 14 by measure) 10-30 m. 

Acidum Nitro-hydrochloricum 

„ „ „ ‘Dilutum 10-30 m. 


Action and Uses. — It produces symptoms of poisoning like 
those of sulphuric acid. The stains which it leaves upon the 
mucous membrane are white. It is rarely used externally. It 
may be employed to quench thirst in fevers, and to lessen phos- 
phatic deposits in the mrine ; it is sometimes useful in cases of 
sore-throat. As it is the acid of the gastric juice, it may be 
given after meals in cases of indigestion, where we suspect 
deficiency of acid (p. 568), and to aid the digestion of food, as well 
as to relieve thirst in febrile conditions (pp. 360 and 569). 

Acidum Hydrobromicum Dilutum, B. and U.S.P. Diluted 
Hydrobromic Acid. — A liquid composed of 10 per cent, of real 
or gaseous hydrobromic acid (HBr ; 80*8) and 90 of water. 

Characters.— A clear, colourless liquid, odourless, having a. 
strongly acid taste and an acid reaction. Sp. gr. 1*077. By 
heat it is completely volatilised. 

ItEACTiONS. — On adding chlorine or nitric acid to diluted hydrobromic acid, 
broniino is liberated, whicli is soluble in chloroform or in disulphide of carbon, 
imparting to these liijuids a y(dlow colour. Test solution of nitrate of silver 
causes a white precipitate, insoluble in nitric acid and in water of ammonia, 
and sparingly soluble in stronger water of ammonia. 

Tests. -O n being kept for some time, the acid should not become coloured. 
Test-solution of chloride of barium should not produce a turbidity or precipitate 
(sulphuric acid). 

Dose.— 15 to 50 min. B.P. Two fluid drachms contain 12 
grains of bromine, which aro equal to about 18 grains of bromide 
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of potassium (United States Dispensatory). It may be given in 
syrup. 

Action and Uses. — It appears to act as a sedative to the 
nervous system, diminishing reflex action and lessening tendency 
to spasm, in the same way as bromide of potassium, but differ- 
ing from it in not producing the feeling of depression frequently 
caused by potassium bromide. 

It has been employed in epilepsy, and to relieve nervousness. 

It is useful in headache and singing in the ears, either idio- 
pathic or due to the administration of quinine or of iron. It is 
used also to remove the bad effects of excess in tea or alcohol, 
and to quiet palpitation. 

Sjrrupus Acidi Hydriodici, U.S.P. Syrup of Hydriodic 
Acid. — A liquid containing 1 per cent, of pure hydriodic acid 
(HI; 127*6), sugar, and spirit of orange. 

Characters. — A transparent, colourless, or not more than 
straw-coloured, liquid, odourless, and ha\'ing a sweet acidulous 
taste. Sp. gr. 1*300. 

Tests. — If bisulphide of carbon be poured into a small portion of the syrup 
and a little chlorine water added, the disulphide will separate with a violet 
colour in shakmg. Gelatinised starch should not give to the syrup more 
than a faint bluish tinge ; and the precipitate by silver nitrate ought to be 
insoluble in ammonia. 31*9 grammes of the syrup require, for complete pre- 
cipitation, 25 cubic centimetres of the standard solution of nitrate of silver. 

Dose. — 1 to 4 fluid drachms. 

Action and Uses. — Hydriodic acid may be given in asthma 
and bronchitis instead of iodide of potassium, to which its action 
is similar (p. 560). 

Acidum Nitricum, B. and U.S.P. Nitric Acid. HNO,; 
63. — An acid prepared from nitrate of potassium or nitrate of 
sodium by distillation with sulpburic acid and water, and con- 
laining 70 per cent. B.P., or 69*4 U.S.P., by weight of nitric 
acid, HNO 3 , corresponding to 60 per cent, of anhydrous nitric 
acid, Hfiy 

Characters. — A colourless liquid, having a specific gra\*ity 
of 1*42. Boiling-point, 250® F. When exposed to the air it 
emits an acrid, corrosive vapour. 

Beactions. — If it be poured over copper-filings, dense, red vapours are 
immediately formed ; but if the acid be mixed with an equal volume of water, 
and then added to the copper, it gives off a colourless gas, which acquires an 
orange-red colour as it mixes with the air, and which, if it be introduced into 
a solution of sulphate of iron, communicates to it a dork purple or browm 
colc*ur, due either to solution of NgOj, in the sulphate or comoination with it. 
If submitted to di^illation the product continues uniform throughout the 
process. 

Impurities. — Weaker or stronger acid, sulphuric or bydrochlorio acids* 
impurities. 
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Tests. — It leaves no residue when evaporated to dryness (no fixed im- 
purities, as iron, lead, &c.). Diluted with six times its volume of distilled 
water it gives no precipitate with chloride of barium or nitrate of silver (ab- 
sence of sulphuric or hydrochloric acids). 

pREPAB^TIONS CONTAINING FrEE NiTRIC AcIDB. 

B.P. nosE. tj.s.p. 

Jicldam Bttrionm Xlllatam Acidum Nitricum Dilutum (acid 1, 

(acid 1, with about 4 of water water 6 by weight; 1^, and 12} by 

by measure) 10-30 m. measure). 

Acidum Nitro-hydrochloricum Acidum Nitrohydrochloricum. 

Dilutum „ „ „ Dilutum. 

Liquor Ferri Pernitratis 

„ Hydrargyri Nitratis Acidus 
Dnguentum Hydrargyri Nitratis 

Action. — It is an exceedingly powerful caustic, and destroys 
the tissues, but, unlike sulphuric acid, it forms, to some extent, 
a harrier to its own action by coagulating the albumin with 
which it meets. AYhen swallowed, it may not only produce the 
symptoms of irritant poisoning already described (p. 395), but 
tiie vapour, getting into the larynx, may cause spasm of the glottis, 
and death from suffocation, or may produce intense bronchitis. 

Uses. — Nitric acid is applied externally to destroy chancres, 
warty growths, and haemorrhoids ; to the surface of phagedaenic 
ulcers ; and to bites of snakes or rabid dogs, in order to destroy 
the virus and prevent its absorption. Internally the dilute acid 
is used to quench thirst in febrile conditions, like other dilute 
acids, and it is useful in cases of dysiiepsia. It is Buj^posed 
to have an action upon the liver, and certainly appears to be of 
use in cases of so-called biliousness. When absorbed it has an 
astringent action, and is exceedingly serviceable in diminishing 
the secretion from the lungs in bronchitis and in the sub-acute 
exacerbations of phthisis. It is also employed in cases of sjqihilis 
occurring in debilitated subjects, where mercurials are not well 
borne. It diminishes the phosphatic deposits in the urine, and, 
in a dilute condition, has been injected into the bladder in order 
to dissolve calculi already formed. 

U.S.P. Acidum Nitrohydrochloricum. Nitrohydrochloric 
Acid. 

Characters. — A golden yellow, fuming, and very corrosive 
liquid, having a strong odour of chlorine and a strongly acid re- 
action. By heat it is holly volatilised. It readily dissolves gold 
leaf, and a drop added to a test solution of iodide of potassium 
liberates iodine abundantly. 

Preparation. — By mixing nitric acid (4) \sdth hydrochloric acid (16 parts), 
and, when effervescence has ceased, preserving it in glass-stoppered bottles, 
which should not be more than hal Milled and kept in a cool place. 

Acidum Nitrohydrochloricum Dilutum, B. and U.S.P. 

Dilute Nitrohydrochloric Acid. — It contains free chlorine. 



m 


INORGANIC MATERIA MEDICA. [BBCT.m^ 


hydrochloric, nitric, and nitrons acids and other compounds^ 
dissolved in water. 

Peeparation. — By mixing nitric acid 8, hydrochloric 4, water 25, by 
measure, and allowing it to stand for 14 days before it is used, B.P. By dilut- 
ing nitrohydrochloric acid (1) with water (2G parts by weight, U.S.P.). The 
iiroportions of the components U.S.P. are, by measure, nitric acid 8, hydro- 
chloric acid 13^, water 80. 

Dose. — 5 to 20 minims. 

Use. — This, like nitric acid, is supposed to have a special 
action upon the liver. It is sometimes used, in the form of baths 
or compresses, in hepatic disorders, and is frequently given in 

■ A'.kalU. 

Aoi(U. 

Tiq, 165.—8how{Qg the position of the frontal headaches relieved by acids and alkalis in the absence 
of constipation. The lower is relieved by acids, the upper by alkalis before meals. The louer 
one also mdicatee the occasional position of headache caused by straining the e} es. 

cases of dyspepsia, biliousness, and jaundice. When given before 
meals it seems to check acidity in the stomach, and it is very 
useful in removing headache situated in the forehead, just abovr 
the eyebrows, and unaccompanied by constipation (Fig. 165). If 
the ordinary diluted acid fails, a few drops of the strong acid 
diluted with water at the time it is taken may succeed, and if 
this fails a mixture evolving oxides of nitrogen and oxides of 
chlorine may prove successful.* 

Acidum Aceticum, B. and U.S.P. Acetic Acid. HC^HgO ; 
60. — An acid liquid prepared from wood by destructive distilla- 
tion and subsequent purification. 100 parts by w'eight contain 
o8 B.P., 86 U.S.P., parts of acetic acid ; 60 corre- 

sponding to 28 parts of anhydrous acetic acid, 

Chakacteks. — A colourless liquid having a strong acid reaction 


‘ Such a mixture is : 

Solutionis Sodii Kitritis (1 in 4). 

Sol. Potassii Chloratis (1 in 4), aa Jij. 

Misce. 

Acidi Hydrochlorici Diluti. 

Aquie, aa 51 j. 

One teaspoonful of each mixture to be added to a wineglassful of water and taken 
after meals.— Cook, Practitioner ^ vol. xxvii. x>. 328. 
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and a pungent odour. Specific gravity 1*044 B.P., 1*048 U.S.P.^ 
at 15® C. 

Impurities. — Lime, lead, copper,^ tin, sulphnrio and hydrochloric acids, 
and BulphuroTis acid due to the action of organic matter on the sulphuric 
acid. 

Tests. — It leaves no residue when evaporated (no lime, &c.), and gives 
no precipitate with sulphuretted hydrogen (no metals), chloride of barium 
(absence of sulphuric acid), or nitrate of silver (absence of hydrochloric 
acid). If a fluid drachm of it mixed with half an ounce of distilled water 
and half a drachm of pure hydrochloric acid be put into a small flask with a 
few pieces of granulated zinc, and while the effervescence continues a slip of 
bibulous paper wetted with solution of subacetale of lead be suspended in the 
upper part of the flask above the liquid for about five minutes, the paper will 
not become discoloured (absence of sulphuric acid, SO 2 + 6H -HgS + 2 H 2 O). 

Preparations containino Free Acetic Acm. 

B.F. STRENGTH. DOSE. 

Aoetfim 4*6 per cent, anhydrous atetic acid...l fl. dr. to 1 fl. oz. 

„ Cantharidis 

„ ScLlla 0 15 to 40 min. 

Acldum iLoetioam Olaciale 84 per cent, anhydrous acid. 

n Aoetioum 28 „ „ „ „ 

w Bilutum 3*6 „ „ „ „ 1 fl. dr. to 1 fl. oz* 

Extracium Colchici Acetum 

Liniiaentum Terebinthinfe Aceti- 

cum (p. 616) 1 volume acetic acid in 3. 

Liquor Epispasticus 1 volume acetic acid m 5. 


Idistura Creasoti 

Oxymel 1 to 2 fl. dr. 

„ Scillea ^ to 1 fl. dr. 

Eyrupus „ Mo 1 fl. dr. 

Tinctura Fcrri Acctatis 5 to 30 ituu. 


TJ.S.P. DOPE. 

Acetum Lobeliro 30 min. to 1 fl. dr. (2 to 4 gm.) 

„ Opii 4 to 15 min. (0-25 to 1 c c.) 

„ Sanguinariaa 15 to 30 min. (1 to 2 gin ) 

as emetic, 3 to 4 fl. dr. (12 to 16 gm.) 

„ ScillflB 15 min. to 1 fl. dr. (1 to 4 gm.) 

Acidum Aceticum 

„ „ dilutum 

„ „ glaciale 

Extractum Colchici lladicis ] to 2 gr. (0*03 to 0*12 gm.) 

Syrupus Scill® 15 min. to 1 dr. {1 to 4 c.c.) 

Tincture Ferri Acetatis 15 min. to 1 dr. (1 to 4 c.c.) 

Beldam Boetloom Bilatom, B. and I7.8.P. Diluted Acetic Acid.-~ 
Acetic acid, 1 part diluted with water 7 parts, B.P., or acid 17, ^^ater 83, IJ.S.P. 

Properties, Impurities. — The same as of acetic acid, except so far as they are 
affocted by its dilution. 

Dobs. — 1 to 2 fluid drachms. 

Preparations in which Diluted Acetic Acid is used. 

B.P. 

Acetum Scill®, Liquor Morphina? Acctatis. 

Acidum Aceticum Glaciale, B. and U.S.P. — Glai ial Acetic 
Acid, HCaH 30 g ; 60.' Concentrated acetic acid, corresponding to 
at least 84 per cent, of anhydrous acid, C 4 H^ 03 , B.P. Nearly or 
quite absolute acetic acid, U.S.P. 

Characters and Beactions. — It crystallises when cooled to 

p p 
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84” and remains crystalline until the temperature rises to 
above 48° F. Specific gravity 1-065 to 1-066, and this is increased 
by adding ten per cent, of water. At the mean temperature of the 
air it is a colourless liquid, with a pungent acetous odour, B.P. 

At or below 16° C. (59° P.) a crystalline solid ; at a higher 
temperature, a colourless liquid. When liquefied and as near as 
possible to 15° C. (59° P.) it has the sp. 1-056-1-058. Its 
properties are similar to those of acetic acid, and it is similarly 
affected by reagents. U.S.P. 

Pbspuutions m which Glacial Acsno Acn> is used. 

BJP. 

Aoetum Cantharidis. Mistora CreasotL 

Linimentum Terebinthinie Aceticmn (p. 516). 

B.P. Acetum. Vinegar. — An acid liquid, prepared from 

malt and unmalted grain by the acetous fermentation. 

Characters. — A liquid of a brown colour and peculiar odour. 

Impueities. — A little sulphuric acid added to it is said to make it keep 
better. Too much may be fraudulently added in order to increase its acidity. 
Lead from the vessels in which it is kept. 

Tests. — If ten minims of solution of chloride of barium be added to a 
dmd ounce of the vinegar, and the precipitate, if any, be separated by filtra- 
tion, a further addition of the test will give no precipitate (hmit of sulphuric 
acid). Sulphuretted hydrogen causes no change of colour (absence of lead). 

Dose. — 1 to 2 fluid drachms. 

PbEPARATION in which VdTEGAB 18 USED. 

Emplastrum Saponis Fuscum. 

Action and Uses. — When applied externally to the skin, 
glacial acetic acid causes the formation of a large bleb. It is used 
to destroy warts and corns, and is sometimes employed as a 
vesicant in cases of kidney-disease, where danger is apprehended 
from the use of cantharides. When the vapour of it is sniffed 
up the nose, it causes reflex contraction of the blood-vessels, and 
raises the blood-pressure. It is therefore useful in lessening 
drowsiness and preventing syncope, or arousing patients from it 
(pp. 194 and 265). 

Dilute acetic acid is applied to the skin in cases of headache, 
and is used to sponge the surface and check perspiration when 
too profuse. It checks bleeding, and may be used to stop oozing 
from leech-bites, or to wash out the mouth after the extraction 
of a tooth, and, when sniffed up the nose, sometimes arrests 
epistaxis. It is occasionally employed in the form of an enema 
to destroy ascarides. 

When applied either alone or mixed with proof spirit on a 
napkin to the vulva it is sometimes very useful in checking 
menorrhagia (vide p. 851). 

Acidum Phosphoricum Concentratum, B.P., Acidum 
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Phosphoricum, U.S.P. Phosphoric Acid. — Phosphoric acid, 
H3PO4, with 33*7 per cent, of water, B.P. A liquid composed of 
60 per cent, of ortho-phosphoric acid (H3PO4 ; 98) and 50 per 
cent, of water, U.S.P. 

Characters. — A colourless syrupy liquid, without odour, and 
of a strongly acid taste and reaction, sp. gr. 1*347. When heated 
it loses water, and when a temperature of about 200® C. (392° F.) 
has been reached, the acid is gradually converted into pyro- 
phosphoric and metaphosphoric acids, which may be volatilised 
at a red heat. 

Preparation. — Oxidising phosphorus by nitric acid. Vide p. 667. 

Keactions. — When diluted, and supersaturated with ammonia, the test- 
solution of magnesium gives a white precipitate. Vide also the reactions and 
tests of acidum phosphoricum dilutum. 

Preparations coNTAiNiNa Free Phosphoric Acm. 

B.F. C.8.P. 

Aoldnm Bliospliorloiun OUntnm. Acidum Phosphoricum Dilutum. 

Syrupus Ferri Phosphatis. 

Acidum Phosphoricum Dilutum, B. and U.S.P. Diluted 
Phosphoric Acid. — Concentrated phosphoric acid, 3 parts mixed 
with water up to 20 parts ; forming a solution corresponding to 
10 per cent, by weight of phosphoric anhydride, PjO^, B.P. 

Phosphoric acid 20 parts with 80 of water, U.S.P. 

Charaoters. — ^A colourless liquid, with a sour taste and 
strongly acid reaction. Specific gravity, 1*08. 

Keactions. — With ammonio -nitrate of silver it gives a canary-yellow 
precipitate, soluble in ammonia and in diluted nitric acid. Evaporated, it 
leaves a residue which melts at a low red heat, and upon cooling exhibits a 
glassy appearance. 

Impurities. — Phosphorous acid, meta- and pyro-phosphoric acids, nitric, 
sulphuric, and hydrochloric acids, arsenic. 

Tests. — It is not precipitated by sulphuretted hydrogen (no metals), 
chloride of barium (no sulphuric acid), nitrate of silver acidulated with nitric 
acid (no hydrochloric acid), nor by the solution of albumin (absence of meta- 
phosphoric acid which coa^lates albumin). When mixed with an equal 
volume of pure sulphuric acid, and then introduced into solution of sidphate 
of iron, it does not communicate to it a dark colour (absence of nitric acid). 
Mixed with an equal volume of solution of perchloride of mercury and heated, 
no precipitate is formed (no pyro-phosphates). Its strength is estimated 
gravimetrically by ascertaining the increase in weight which occurs in oxide 
of lead when phosphoric acid is poured on it, evaporated and ignited. 

Dose. — 10-30 minims. 

Uses. — Phosphoric acid may be used to allay thirst, like 
other dilute acids, in febrile states, and in diabetes. It may be 
given in larger doses than other mineral acids without deranging 
■digestion, and is therefore to be preferred to them in cases where 
it requires to be given for a length of time, as in diabetes and 
alkalinity of the urine. It is said to be useful in scrofula, and 
to diminish the growth of bony tumours. 

» p 2 
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Acidum Tartaricum, B. and U.S.P. Tartakio Aoid^ 
H 2C4H40e; 150. — A crystalline acid prepared from the acid 
tartrate of potassium. 

Characters. — In colourless crystals, the primary form of 
which is the oblique rhombic prism. It has a strongly acid taste, 
and is readily soluble in water and in rectified spirit. When ta 
either solution, not too much diluted, a little acetate of potassium 
is added, a white crystalline precipitate is formed. 

27 grains bicarbonate of potassium. 

20 grains neutralise - 22 „ „ sodium. 

(l5^ „ carbonate of ammonium. 

Preparation. — Vtd ^ p. 506. 

Impurities. — Lead, copper, and iron from the vessels in which it is pre- 
pared ; calcium, or acid tartrate of potassium, from the substances used in its 
preparation ; racemic and oxalic acids. 

Tests. — An aqueous solution of the acid is not affected by sulphuretted 
hydrogen (absence of metals), and gives no precipitate with the solution of 
sulphate of calcium (no racemic or oxalic acids), or of oxalate of ammonium 
(no calcium). It leaves no residue, or only a mere trace, when burned with 
free access of air (no acid tartrate of potassium). 

Dose. — 10 to 30 grains. 

Action and Uses. — Used for cooling drinks. 

Acidum Citricum, B. and U.S.P. Citric Acid. 
H3C6H.jO7.H2O ; 210. — A crystalline acid prepared from lemon- 
juice, or from the juice of the fruit of the lime, Citrus Bcrgaviia. 

Characters. — In colourless crystals, of which the right rhom- 
bic prism is the primary form ; very soluble in water, less soluble 
in rectified spirit, and insoluble in pure ether. The crystals 
dissolve in three-fourths of their weight of cold, and in half their 
weight of boiling water. The diluted aqueous solution has an 
agreeable acid taste. When the solution is made by dissolving 
thirty-four grains of the acid in one ounce of water, it resembles 
lemon -juice in strength and in the nature of its aoid properties, 
and, like lemon-juice, it undergoes decomixjsition and becomes 
mouldy by keeping. 

The quantity contained in ^ fl. oz. of this solution, viz. ; — 

(25 grains bicarbonate of potassium. 

17 grains neutralises - 20 „ „ sodium. 

(15 „ carbonate of ammonium. 

Preparation. — Vide p. 566. 

Impurities. — Lead and copper from the vessels in which it is prepared, 
calcinm used in its preparation, tertaric acid, which is chea|)er, and is apt to 
he mixed with or substituted for it, sulphuric acid or sulphates, oxalic acid. 

Tests.— The aqueous solution is not darkened by sulphuretted hydrogen 
(absence of metals), gives no precipitate when added in excess to solution of 
acetate of potassium (no tartaric acid), or of chloride of barium (no sulphaten), 
and if sparingly added to cold lime-water it does not render it turbnl \ no 
OM-lic acid). The crystals leave no ash when burned with free access of 
air (no calcium). 

Dose. — 10 to 30 grams. 
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Prepabationb coNTiiNiNO Fkee Citeic Acid. 

B.P. U.S.P. 

Snooiis Blmonls. Syrupus Acidi CitricL 

Sjrupus Xilmoiils. ,, Limonis. 

Vinum Quinined. 

ir.S.P. Syrapas Aoidl Citrtol. SyRUP OF ClTRIC AciD. — Citric 
acid 8, water 8, spirit of lemon 4, syrup 980. 

Action and Uses. — Citric acid, from the agreeable taste of its 
solution in water, is used for drinking in fever to allay thirst, 
either alone or with alkaline bicarbonates as effervescing drinks. 
It is also used in scurvy, as it is supposed by some to be the in- 
gredient to which lemon -juice owes its curative properties in that 
disease. 

B.P. Oxalic Acid, Purified. HgCgO^. SH^O ; 126. 

Dissolve 1 pound of commercial oxalic acid in 30 fluid ounces 
-of boiling distilled water, filter the solution, and set it aside to 
crystallise. Pour off the liquor, and dry the crystals by exposure 
to the air on filtering paper placed on porous bricks. 

Test. — It is entirely dissipated by a heat below 350° F. 

Uses. — A s a test. 

standard Solution of Oxalio Acid, B.V. and TTJS.P. — 63 grammes 

dissolved in water to 1000 c.c. 

Acidum Boricum, B. and U.S.P. Boric or Boracic Acid. 

H 3 BO 3 ; 62. 

Characters. — Transparent, colourless, six-sided plates, 
slightly unctuous to the touch, permanent in the air, odourless, 
having a cooling, bitterish taste and a feebly acid reaction ; in 
solution turning blue litmus-paper red and turmeric paper 
brown, the tint in the latter case remaining unaltered in presence 
of free hydrochloric acid. The alcoholic solution burns with a 
flame tinged with green. 

Preparation. — Vide p. 566. 

Impurities. — Sulphates, chlorides, load, copper, iron, &c., calcium and 
sodium salts. 

Tests. — An aqueous solution of boric acid should not be precipitated by 
test solutions of chloride of barium, nitrate of silver with nitric acid, sulphide 
of ammonium, or oxalate of ammonium. A fragment heated on a clean 
platinum wire in a non-luminous flame should not impart to the latter a 
persistent yellow colour. 

Dose. — 6-30 grains. 

OmciNAL Peepaeation. 

BOP. 

Vnrnentum Aoldl Borlol.~Borio acid 1, soft paraflin 4, hard paraffin 2. 

Action and Uses. — From its power of turning turmeric 
brown it is used as a test for this substance in rhubarb. It has 
the power of destroying low organisms, and has therefore been 
used as an antiseptic application to wounds either in the form 
• of a solution (1 part in 20 of hot water) or of an ointment. The 
-antiseptic ointment originally recommended by Lister consisted 
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of a mixture of the acid (1) with white wax (1), paraffin (2)^. 
almond oil (2). This is rather hard, and a better ointment 
consists of the powdered acid (8), paraffin (5) and vaseline (10). 
The relative proportions of these may be varied according to the 
temperature, more or less paraffin being added according as the 
temperature is high or low. Boric acid lint is a useful antiseptic 
dressing for small wounds and ulcers ; and as an antiseptic hot 
fomentation in small abscesses, whitlows, &c. The powdered acid, 
mixed with starch, forms a useful dusting powder for infants, and 
lessens the foetor of perspiration. When given internally it is said 
to be occasionally useful in cases of vomiting in somewhat the same 
way as sulphurous acid, and it has also been given along with 
ether in septic diseases. Boro-glyceride, discovered and patented 
by Barff, is made by heating 92 parts of glycerine with 62 of 
boric acid. A solution of 1 in 40 of water is recommended as a 
powerful antiseptic. It is used to preserve food, and as a lotion 
for the treatment of wounds and in purulent ophthalmia.* 

Acidum Chromicum, B. and U.S.P. Chromic Acid, CrOj ; 
100*4. It is an anhydride (not a true acid). 

Characters. — Small, crimson, needle-shaped or columnar 
crystals, deliquescent, odourless, having a caustic efifect upon the 
skin and other animal tissues, and an acid reaction. Very soluble 
in water, forming an orange-red solution. Brought in contact 
with alcohol, mutual decomposition takes place. When heated 
to about 190° C. (874° F.) chromic acid melts and at 250° C- 
(482° F.) it is mostly decomposed, with the formation of dark 
green chromic oxide and the evolution of oxygen. On contact, 
trituration, or warming with strong alcohol, glycerine, spirit of 
nitrous ether, or other easily oxidisable substances, it is liable to 
cause sudden combustion or explosion. 

Tests. — If 1 grain of chromic acid be dissolved in 100 c.c. of cold water 
and mixed with 10 c.c. of hydrochloric acid, the further addition of 1 c.c. of 
test solution of chloride of barium should cause not more than a white 
turbidity (limit of sulphuric acid). 

Opficinal Preparation. 

B.P. 

Xilaiior Aeldi Cbromlcl (acid 1, water 3 parts). 

Action. — It has a great power of coagulating albumin, and 
destroying low organisms, and as it parts very readily with oxygen 
it oxidises organic matter and decomposes ammonia and sulphu- 
retted hydrogen. It is thus a powerful deodoriser and disin- 
fectant. It is chiefly used as a caustic to destroy condylomata, 
and morbid growths in the mouth, larynx, or uterus, and to 
phagedaenic ulcers, poisoned wounds, &c. As a solution of 1 in 
40, it has been especially recommended in syphilitic affections of 


' Exifra Pharmacqponai Martindale and Wegteott. 
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the tongue, mouth, and throat. As a lotion, it has been employed 
to lessen foetid discharges, and as an injection in ozaena, leucor- 
rhcea and gonorrhoea. Care must be taken not to prescribe it 
with any substance to which it readily yields oxygen, such as 
alcohol, glycerine, &c., as the mixture may explode spontaneously. 

Acidum Carbonicum. Carbonic Acid, CO 2 ; 44. Not offi- 
cinal. It is very extensively used dissolved in water, as aerated 
water, effervescing soda, potash, or lithia waters, or in wine, as 
champagne. 

Properties. — Colourless gas, heavier than air, causing a pun- 
gent feeling in the nostrils. Soluble in its ovm. volume of water. 
Its solubility is increased by the presence of carbonates, or by 
pressure, and when this is removed the gas escapes and causes 
the fluid to effervesce. The solution has an acid reaction. Car- 
bonates of magnesium, calcium, iron, &c., which are only spar- 
ingly soluble in water, are dissolved with comparative ease by 
water holding the gas in solution. 

Action and Uses. — Like other acids, when applied to the skin 
it acts as an irritant, but only slightly. After a prolonged ap- 
plication it causes a slight reddening of the skin and a feeling of 
warmth, which changes on the continuance of the appHcation 
into burning or prickHng, felt most where the skin is thin and 
richly supplied with nerves, as the external genitals, and this is 
not unfrequently accompanied by sweating. Carbonic acid baths 
(p. 469) are therefore sometimes used in catarrh and rheumatism 
as a slight rubefacient to the whole skin, and to cause sweating, 
especially where they can be obtained with ease, as in places where 
there are springs containing much carbonic acid. These baths 
— e.g. the ferruginous carbonic acid baths of various continental 
spas — have an aphrodisiac action and may be useful in sterility. 

Carbonic acid has been used as a stimulant to ulcers, either 
by directing a stream of gas directly upon them or by applying 
a poultice of yeast (Cataplasma Fermenti, B.P.), which in the 
process of fermentation causes a constant production of this gas. 

Streams of carbonic acid have been applied to the eyes, ears, 
nose, vagina, and rectum in catarrhal inflammation or ulceration 
of these parts, in order to cause a slight hypcrsemia of the parts 
and healing of the inflammation and to diminish pain, as it is 
supposed to act locally by diminishing the sensibility of the nerves 
of the part. 

In the mouth carbonic acid, like other acids, acts as a sti- 
mulant to the secretion of saliva, and so water containing it 
quenches thirst better than pure water, and it is therefore often 
used in feverish states (p. 360). 

In the stomach it causes that slight pain which we confound 
with hunger, and a pleasant feeling of warmth just as on the 
skin. Here too it most probably causes a slight hypersemia, and 
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increased secretion. The greatest part leaves the stomach as 
gaseous eructations, but a portion is absorbed and enters the 
blood. Its action is thus transient, and it produces no material 
change in tlie chemical composition either of the contents or walls 
of the stomach. It increases the rapidity of the absorption of 
w^ater in the intestinal canal, as is shown by the fact that water 
containing carbonic acid is excreted by the kidneys much sooner 
after it has been drunk, than water without it. It relieves irri- 
tation in the stomach, and allays or stops vomiting or nausea 
and slight derangements of digestion. Carbonic acid is naturally 
present in the intestines, in greater quantities in the large than 
the small. The carbonic acid is partly that which passes from 
the blood into the intestine in interchange for the oxygen con- 
tained in the air we swallow, and is partly formed by processes 
of fermentation which take place in the chyme. 

That part of the carbonic acid which, after introduction into 
the stomach, passes into the blood is excreted by the lungs. 
Injected into the blood through a vein, it is likewise excreted in 
the same way without causing an injury, unless it is injected in 
such a quantity that some remains as gas undissolved in the 
blood, and then it causes death mechanically, just like air, by 
hindering the passage of blood through the lungs. 

Poisoning by Carbonic Acid. — When it is inhaled, the ordi- 
nary interchange between the carbonic acid in the blood and the 
oxygen of the air is prevented, the gas in the blood accumulates, 
and the processes of oxidation in tissues being interfered ^ith, 
their functions are lessened or destroyed (p. 262). 

The nervous system is first affected, and there is headache, 
beating or singing in the ears, giddiness, flushing of the face. 
Then there is a feeling of want of breath, tightness of tlie breast, 
palpitation of the heart and great anxiety. If the CO^ be still 
inhaled, the pulse becomes slower, consciousness is lost, delirium 
or coma ensues, and death occurs with convulsions. 

In poisoning by carbonic acid three stages may be distin- 
guished, (1) dyspnoea ; (2) convulsions ; (3) paralysis. 

During the first stage the carbonic acid appears to act as a 
stimulus to the nerve-centres in the medulla, and especially to 
the respiratory and vaso-motor centres. In the second stage it 
stimulates other motor centres (p. 237). In the third it paralyses 
them. In the first stage, that of dyspnoea, the respirations are 
both rapid and deep, the inspiratory as well as the expiratory 
movements being increased. Both the inhibitory and the acce- 
lerating centres for the heart are stimulated, but the irritation 
of the vagus-roots preponderates, and the heart is generally slow. 
The vaso-motor centre in the medulla is also stimulated, and the 
blood-pressure rises. Besides this the carbonic acid also stimulates 
either subsidiary centres in the spinal cord (pp. 285 and 286), or 
acts directly on the walls of the vessels themselves, causing them 
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to contract (p. 282), for the blood-pressure rises during inhalation 
•of carbonic acid even when the spinal cord has been divided below 
the medulla. The vessels of the surface becopae dilated. This is 
ascribed by Frankel to stimulation of a dilating centre. During 
the second stage, that of convulsions, the respiration becomes 
more and more laboured, and the expiratory movements greater, 
until general convulsions occur. The blood-pressure rises still 
more, the heart becomes stHl slower, and the right ventricle more 
distended. In the third stage, that of paralysis, the inspiratory 
movements become more and more feeble, the intervals between 
them longer and longer, and finally they cease. The vaso-motor 
centre becoming exhausted the blood-pressure falls, and this fall 
is probably aided by the action of the carbonic acid on the mus- 
cular walls of the blood-vessels themselves (p. 282), as well as by 
weakness of the heart. The heart generally continues to beat 
for some minutes after respiration has completely ceased, and if 
artificial respiration be commenced before pulsation is entirely 
arrested, life may generally be saved. Indeed, this is the case 
even when the cardiac pulsations are quite imperceptible, and 
therefore in cases of death from asphyxia it is well to keep up 
artificial respiration if possible for an hour or even longer, not- 
withstanding the apparent hopelessness of the case. It should 
only be discontinued when a ligature tied moderately tightly 
causes no trace of congestion in the finger-tip after being on for 
ten minutes, and it ought to be supplemented by intermittent 
pressure on the cardiac region in order to stimulate the heart. 
These observations apply not only to poisoning by carbonic acid, 
but to poisoning by all drugs which produce death by asphyxia, 
and to death by drowning. 

Post-mortem examination shows great venous congestion 
•everywhere, the right side of the heart being distended with 
blood, the brain much congested, with exudation and even ex- 
travasation, and the blood extraordinarily dark. 

Treatment. — In cases of poisoning by carbonic acid, as in 
miners or men who have been suffocated in wells or brewers’ 
vats, the great object is to get the blood oxygenated as quickly as 
possible. Get the person into the fresh air, and if the respiratory 
movements have ceased, dash cold water on the face and chest 
to awaken them reflexly. If this does not do, have recourse to 
artificial respiration. The next thing is to see that the heart is 
beating. When the right ventricle is distended with blood it 
becomes paralysed, and if it does not begin to beat shortly after 
artificial respiration has been begun the jugular vein should be 
opened in order to relieve the dilatation. There are no valves 
between the heart and the jugular vein (at least of any import- 
ance), so the blood flows directly out and the distended ventricle 
is relieved. One must, of course, be careful to prevent the access 
of air into the vein. 
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Acidum Hydrocjranicum Dilutum, B. and U.S.P. 

LUTED Hydrocyanic Acid. Prussic Acid. — Hydrocyanic acid, 
HCN, dissolved in -water, and constituting 2 per cent, by weight of 
the solution, B.P. A liquid consisting of 2 per cent, of absolute 
hydrocyanic acid (HCN ; 27) and 98 per cent, of water, U.S.P. 

Characters. — A colourless liquid with a peculiar odour. 
Specific gravity, 0-997. It only slightly and transiently reddens 
litmus-paper. 

Beaction. — Treated with a tninnte quantity of a mixed solution of sul- 
phate and persulphate of iron, afterwards with potash, and finally acidulated 
with hydrochloric acid, it forms Prussian blue. 

Pbepahation. — By distilling yellow prussiate of potash with H,S 04 . 

Potassium Brerett's 

Ferrocyauide Tellow Salt 

2K4FeCye + « 6HCy + K,Fe,Cy, + 6KHSO4. 

Half the cyanogen of the ferrocyanide passes over as hydrocyanic acid, 
while a ferrocyanide of potassium and iron, often called Everett’s yellow salt, 
remains behind along with potassium sulphate. 

Impurities. — The most important is want of strength, so that when pre- 
scribed it has not the desired effect. It loses strength when kept, and there- 
fore the volumetric test is more important than in the case of other acids. 

Tests. — A fluid drachm of it evaporated in a platinum dish leaves no 
fixed residue (no fixed impurities). It gives no precipitate wdth chloride of 
baritim (no sulphuric acid), but with nitrate of silver it gives a white pre- 
cipitate entirely soluble m boihng concentrated nitnc acid (no hydrochloric 
acid). 270 grains of it rendered alkaline by the addition of solution of 
soda, require 1,000 grain -measures of the volumetric solution of nitrate 
of silver to be added before a permanent precipitate begms to fonn, 
which corresponds to 2 per cent, of the real acid. Silver nitrate forms a 
soluble double cyanide of silver and sodium, and till all the hydrocyanic acid 
is used up no silver oxide is precipitated. AgNO, + 2NaCy NaNO, + 
NaAgCyj. The silver oxide reacts on the soluble compound, and decomposes 
it, so that a permanent precipitate of silver cyanide is formed. 2NaAgCyj + 
Ag,0 + H^O - 2NaHO + 4AgCy. 

Standard silver test solution contains y'jj of an equivalent of AgNO,, and 
1,000 grains therefore combine with jg of 2NaCy. 

Dose. — 2 to 8 mmims. As a lotion, 5-10 min. to 1 fl. oz. of 
water, rose water, elderflower water, or almond mixture. The 
addition of 1 fl. dr. of glycerine tends to prevent evaporation. 

Preparations. 

Vapor Jloldl BjdrooyaDlol. 

Tlaetura cnUorofomil et MorpblnaB (contains 1 vol. in 16). 

B.F. Vapor Bddi Bjdroexaaioi. Vapour op Hthroctanic Acid. — M ix 
10 to 15 minims of diluted hydrocyanic acid with 1 fluid drachm of cold water in a 
suitable apparatus, let the vapour that arises be inhaled. 

Action. — Hydrocyanic acid differs from all the other acids 
in ha-ving upon the organism an action peculiarly its own. It is 
one of the most powerful and most rapid poisons known, li 
destroys protoplasmic movement, kills infusoria, checks oxida- 
tion, and arrests fermentation. When applied to the skin it 
passes through the epidermis and paralyses the ends of the 
sensory nerves below, so that the part becomes numb, and tactile 
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sensation is diminished or destroyed. It is rapidly absorbed 
from the mucous membranes, and its action is the same when 
applied to any of them. A single drop of pure hydrocyanic acid 
injected into the eye, nose, or mouth of a small animal causes it 
to fall down dead as if struck by lightning, and the same dose is 
sufficient to cause the death even of a large animal. In these 
cases the pupils are usually widely dilated, and the animal 
generally utters a characteristic cry. When a smaller, but still 
fatal dose is given, the poisoning may be divided into three 
stages. In the first stage the brain is chiefly affected. There 
is giddiness, uncertain gait, a few slow breaths, and then rapid 
respiration and irregular action of the heart. These are suc- 
ceeded in the second stage by violent convulsions, tonic and 
clonic. The head is bent backwards, the limbs are stiffly ex- 
tended, and sensibility is generally lost, although reflex action 
may still persist. In the third stage there is coma, complete 
loss of sensibility, paralysis of the voluntary muscles, almost 
imperceptible pulse, slow and weak respiration — the expiratory 
movements predominating, and death. 

It is evident that these are the symptoms of rapid asphyxia. 
They are very like those produced by carbonic acid, but much 
more rapid, and resemble those of poisoning by sulphuretted 
hydrogen. The convulsions occur only in warm-blooded animals, 
and not in frogs. In this point they resemble those of simple 
asphyxia (p. 237). They differ from those of ordinary asphyxia, 
however, in the fact that whereas the blood is venous when 
asphyxia! convulsions occur, the blood is arterial in colour when 
the hydrocyanic acid convulsions occur. They differ also in not 
being arrested by artificial respiration. 

Death, in animals poisoned by hydrocyanic acid, is due 
to sudden arrest of the heart in the more rapid cases, and to 
paralysis of the respiration in those which occur more slowly. 
In consequence of this, the blood in the left side of the heart is 
found to be arterial in cases of instantaneous death, but venous 
in those instances where some minutes have been required. It 
is stated that in the first stage of poisoning the blood is more 
arterial than usual, though it afterwards becomes more venous. 
This has been said to depend upon diminution of the oxidising 
power of the blood by the action of the acid. Hydrocyanic acid 
is said to form a compound with hamoglobin (cyan-haemoglobin) 
which does not readily give up its oxygen (p. 70). But this com- 
pound is often not to be found in the blood of animals poisoned 
by the acid, and the arterial appearance is more probably due to 
dilatation of the peripheral vessels allowing the blood to pass 
through them rapidly, without undergoing the usual changes, 
just as it does in the sub-maxillary gland on irritation of the 
chorda tympani nerve. This is rendered all the more probable 
by the fact, that at the exact moment in which the blood becomes 
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•of an arterial colour in the veins, the blood-pressure suddenly 
falls in the arteries (Bossbach). 

The respiratory changes, however, do seem to be also inter- 
fered with, for in the first stage of poisoning the exhalation of 
•carbonic acid is diminished. As the diminution in the power of 
the blood to give oxygen off is hardly sufficient to explain this, 
and as the convulsions, apparently asphyxia! in character, come 
on while the blood is still arterial, we may, with some probability, 
suppose that the respiratory changes are due to the effect of the 
hydrocyanic acid in lessening internal respiration in the nervous 
tissues themselves (p. 239). 

The stoppage of the heart in mammals is partly due to irrita- 
tion of the vagus-roots in the medulla, and partly to paralysis of 
the motor ganglia in the heart. 

When placed ui>on the heart of a frog it arrests its beats, but 
the heart, at first, still contracts when irritated, though after a 
short time its muscular irritability is also lost. 

That its action in stopping the mammalian heart is partly 
due to irritation of the vagus-roots is shown by the fact that, in 
some animals, section of the vagi prevents the stoppage. The 
effect of hydrocyanic acid is, first to raise, and afterwards greatly 
to depress the arterial pressure, and at the same time to slow 
the pulse. The slowing and paralysis of respiratory movements 
which this acid produces are chiefly due to its action on tlie 
respiratory centre in the medulla oblongata. When directly 
applied to the medulla in the alligator it causes continuous 
powerful expiration and death, whereas when given in other ways 
considerable time is required for its action to be produced. It 
appears to paralyse the brain, peripheral afferent nerves, then 
spinal cord, motor nerves, and muscles. That the afferent 
nerves are paralysed before the cord is proved by the fact that 
when frogs are poisoned with prussic acid, and afterwards with 
strychnine, slight irritation of the sensory nerve-roots will cause 
tetanus, after irritation of the periphery has ceased to produce 
any effect. 

This fact was observed by Yon Eaedrowski, working under 
Reichert’s direction. The same author observed the effect of the 
local application of hydrocyanic acid in paralysing muscle and 
nerve, by removing the soft parts and bones from the lower part 
^f the thigh of a frog, leaving the leg attached to the body only by 
nerves (Fig. 166). The grastrocnemius and crural muscles were 
then separated, and the gastibcnemius with its nerve was immersed 
in aqueous humour diluted with water, and the crural muscles 
with their nerves in a similar liquid to which hydrocyanic acid 
had been added. After four hours the crural muscles did not con- 
tract on direct irritation, but the gastrocnemius did so readily. 
This showed that the acid had paralysed the muscles. Irritation 
of the gastrocnemius , of its nerve / g, or of the sciatic nerve a, 
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caused reflex movements in the body of the frog, but irritation 
of the crural muscles caused no such reflex movements, showing 
that the ends of the sensory nerves within them had been para- 
lysed. When the sciatic a was irritated the crural muscles did 
not contract, but the gastrocnemius did. The poison probably 
paralyses motor nerves as well as muscles, for it is found that 
the muscles contract, though feebly, on direct irritation, after 
they have ceased to respond to the strongest irritation of the 
motor nerves. 



Pio 166.— Aft«r Kie«lrow8kl. Dlagrrani to show the effect of hydrocranic acid when applied locally^ 
ff, the sciatic nerrc ; thigh of a frog ; d and c, branches of sciatic going to the crural muscles; 
/ g, branch going to the gastrocnemius. 

Uses. — Hydrocyanic acid is used externally in order to lessen 
itching in skin-diseases, and is best applied in combination with 
glycerine. It is chiefly employed internally to diminish irrita- 
bility of the stomach, and to relieve vomiting, also pain in the 
stomach or intestines, and functional palpitation of the heart 
dependent on dyspepsia. It is also used to relieve cough in caseB 
of bronchitis, phthisis, asthma, and whooping cough. It has 
sometimes been employed, though with doubtful effect, in chorea, 
epilepsy, and hysteria. Its vapour is sometimes used to lessen 
irritability of the respiratory passages and cough. 

Acidum Lacticum, B. and U.S.P. Lactic Acid. HC3H5O3,; 
90. — A liquor composed of 75 per cent, of absolute lactic acid 
and 25 per cent, of water. 

Characters. — A nearly colourless syrupy liquid, odourless,, 
having a very acid taste, and an acid reaction. Sp. gr., 1*212. 
It is freely miscible with water, alcohol and ether, but nearly 
insoluble in chloroform. It is not vaporised by a heat below 
160® C. (320® F.) ; at higher temperatures it emits inflammable 
vapours, then chars, and is finally entirely volatilised, or leaves 
but a trace of residue. 

Preparation.-— By adding chalk to sour milk and decomposing the lactate 
of calcium with sulphurio acid (vide p. 566). 
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Ihpubitibs. — ^Hydrochloric acid, dulphuric acid, saroolactio acid, lead^ 
iron, sugars, glycerin, organic impurities. 

Tests, — '^en diluted with water, lactic acid should afford no precipitate 
with test solutions of nitrate of silver, chloride of barium, sulphate of copper, 
nor with sulphide of ammonium after the addition of excess of water of am- 
monia. It ^ould not reduce warm test-solution of potassio-oupric tartrate. 
*When mixed and heated with excess of hydrated zinc oxide and extracted with 
absolute alcohol, the latter should not leave a sweet residue on evaporation. 
Cold concentrated sulphuric acid shaken with an equal volume of lactic acid 
should assume at most only a pale yellow colour. 

Dose. — 1 to 3 fl. dr. per diem, diluted or sweetened, like 
lemonade. 

When used as a caustic it may either be applied on lint 
covered with gutta percha or as a paste of silica saturated with 
the acid. After being left on for 12 hours it should be washed 
off, and the application renewed as necessary. 

Pbbpabatiok. 

B.V. nosi. 

Aeldum Aaotieum Dilntom (acid S, water up to 20) ^-2 fl. dr. 

Action. — It has been employed in a solution of 1 part to 5, to 
dissolve the false membrane in croup and diphtheria. In cases 
of dyspepsia it is used to aid digestion in somewhat the same 
way as hydrochloric acid, and it has been given also to lessen 
the alkalinity of the urine and prevent phosphatic deposits. In 
diabetes it has been employed with considerable success along 
with an exclusively meat diet in doses of ^ oz. in 1 pint of water 
daily, though it is said to have given rise to rheumatism in a 
diabetic patient. Buttermilk has been recommended in place of 
it, but the difficulty of obtaining this in towns is very great. 

Acidum Oleicum, B. and U.S.P. Oleic Acm. — HC,gH 330 j; 
282. 

Chakacters. — A yellowish, oily liquid, gradually becoming 
brown, rancid and acid, when exposed to the air ; odourless, or 
nearly so, tasteless, and, when pure, of a neutral reaction. 
Sp. gr., 0*800 to 0*810. 

Pbepabation. — It is obtained by adding lead oxide to almond oil, which 
forms an oleate of lead or lead soap, and decomposing this by hydrochloric 
acid. Or by decomposing palm oil by superheated steam, and separating 
from any solid fats by pressure {vide p. 566). 

Solubility. — Oleic acid is insoluble in water, but completely soluble in 
alcohol, chloroform, benzin, benzene, oil of turpentine, and the fixed oils. 

At 14® C. (57*2® F.) it becomes semi-solid, and remains so until cooled to 
4® C. (89*2® F.), at which temperature it becomes a whitish mass of crystals. 

Tests. — At a gentle heat the acid is completely saponified by carbonate 
of potassium. If the resulting soap be dissolved m water and exactly 
neutmlised with acetic acid, the liquid will form a white precipitate with test- 
solution of acetate of lead. This precipitate, after being twice washed with 
boiling water, should be almost entirely soluble in ether (absence of more 
than traces of palmitic and stearic acids). Equal volumes of the acid and of 
alcohol, heated to 25® C. (77® F.) should give a clear solution, without sepa- 
rating oily drops upon the surface (fixed oils). 
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Uses.— Oleic acid is employed only for the preparation of 
oleates, which are not only elegant preparations, but appear to 
be more readily absorbed than other ointments. 

Preparations. 


Oleatam Bydrariryri (yellow oxide of mercury 1, oleio acid 9). This oleate 
may be prepared with half the above proportion of oleic acid, the remainder being 
added just before, or not long before, the oleate is dispensed, 
oleatam Zlaoi (oxide of zinc 1, oleic acid 9). 
irnraentom Zinol Oleati (oleate of zinc 1, soft parafidn 1). 


U.S.P. AMOUNT USED. 

Olenm Hydrargyri. Oleate of Mercury (Hydrargyri 

Oxidum Flavum, 1 part; Acidum 01eicum,9 parts) 10 min., externally. 

Oleatum Veratrinee. (Veratrinum, 2 parts ; Acidum 

Oleicum, 98 parts)..*. 6-26 gr., externally. 


Acidum Arseniosum.— p. 719. 
Acidum Benzoicum . — Vide p. 964. 
Acidum Carbolicum . — Vide p. 813. 
Acidum Chrysophanicum . — Vide p. 909. 
Acidum Gallicum . — Vide p. 1033. 
Acidum Meconicum . — Vide p. 846. 
Acidum P 3 rrogallicum . — Vide p. 819. 
Acidum Salicylicum . — Vide p. 819. 
Acidum Tannicum . — Vide p. 1031. 
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CHAPTEE XXIV. 

METALS. 

OENEEAL CLASSIFICATION OF THE METALS. 

It has already been mentioned (p. 20) that MendelejeflTs classifi- 
cation of the elements, although it gives us the outlines of a true 
natural classification, is not at present perfect, inasmuch as it 
separates members of natural groups, such as those of the earthy 
metals. In regard to this classification it must be borne in mind 
that by it the elements are arranged in groups according to their 
atomicity, and this is not in all cases determined. A glance at 
the table (p. 19) will show this, for copper, silver, and gold are 
there included both in Group I., containing monad metals, and 
in Group VIII. But the commonest and most stable compounds 
of copper, such as cupric oxide or cupric sulphide, appear to show 
that it is a dyad rather than a monad. Silver, also, though it 
appears like copper in Groups 1. and VIII., may also be a dyad,' 
while gold forms two series of compounds, in one of which it is 
monad, and in the other triad. In the classification which I 
have adopted, I have followed MendelejeflTs tables as modified 
by Watts, but I have modified them somewhat, in order not ta 
separate metals having a similar physiological action. 

Class L— MONAD METALS.* 

Group I. — Alkalis — Potassium, Sodium, Lithium, Ccesium^ 
Rubidium, 
n. — Ammonium. 


* The formalii of argentous oxide is Ag,0, and if this formula be correct, and 
silver be a monad, oxygen must be a tetrad ; but if silver be a dyad, argentous 

oxide may be represented as ~ A g (^’ownea’ Cfumistryt by Watts, 12tli 

ed. vol. i. p. 869.) 

^ The metals whose xuixnes are printed in italics are not officinaL 
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Class IL— DYAD METALS. 

Gboup I. — Metals of the alkaline earths — Calcium, Strontium^ 
Barium. 

(Appendix.) Metals of the earths — Aluminium, 
Cerium, Beryllium^ Zirconium^ Thorium^ Lari’- 
thanum, Didymium, Yttrium^ Erbium. 

II. — Magnesium. 

III. — Copper, Zinc, Silver, Cadmium. 

IV. — Mercury. 

Class III.— TEIAD METALS. 

TJudlium, Iridium^ Gallium, 

Class IV.— TETRAD METALS. 

Tin, Lead, Titanium. 

Class V.— PENTAD ELEMENTS. 

Nitrogen, Phosphorus, Arsenic, Antimony, Bismuth, Vana- 
dium y Tantalum y Xiohium or Coluinbium, 

Class VI.—HEXAD METALS. 

Chromium, UraniuiiXy Tunystcn, Molybdenum. 

Class VII.— IIEPTAD METALS. 

Manganese. — Vide next group. 

Class VIII. 

Group I. — Iron metals. Iron, Nickel, Cobalt, Manganese. 

II.— Platinum, Gold. 

General Tests for the Acid Radicals in Metallic Salts. — 
As the same acids occur in the salts of different metals, the 
tests for their presence are described again and again in the 
Pharmacopoeias. In order to save repetition, it may be advisable 
to give here in a tabular form the tests for the different acids. 
It is to be remembered that the same tests apply to the simple 
recognition of a metallic salt, and to its detection as an impurity 
in other substances. The tests are generally applied to solutions 
of the salt in water. 

Q Q 
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Salt 

Reagent 

Reaction 

Acetate * • 

Sulphuric acid . 

Vapour of acetic acid given off and 
recognised by its smelL 


Ferric chloride 

Deep red colour. 

Borate 

Sulphuric acid . 

The saturated solution causes deposit 
of shining scales, which give a 
green colour to the flame of alcohol. 

Benzoate * 

Dilute solution of 
ferric sulphate 

Flesh-coloured precipitate. 

Bromide . 

Disulphide of carbon 
and chlorine water 

If disulphide of carbon be poured into 
a solution of the salt, the chlorine 
water added drop by drop, and the 
"whole agitated, the disulphide %vill 
acquire a yellow or yellowdsh -brown 
colour. (If iodine be present there 
w’ill be a violet tint.) 

Carbonate 

Acid • • • 

Causes effervescence. 

Bicarbonate 

»f • • • 

Causes effervescence more abundant 
than in the case of the carbonate. 
With solution of mercuric chloride 
bicarbonates give a white, and car- 
bonates a yellow precipitate. 

Citrate * 

Calcium chloride 

1 

The solution remains clear, but de- 
posits white precipitate on boiling 
(calcium citrate being less soluble 
in hot than in cold water). 

ft 

; Sulphuric acid and 
heat 

Is charred and evolves the odour of 
acetic acid. 

Chloride . 

Kitrate of silver 

White precipitate, soluble in ammo- 
nia, insoluble in hydrochloric or 
nitric acids. 

Hypophosphite . 

1 

Heat • 

Heated in a dry test-tube it evolves 
phosphoretted hydrogen, which 
takes fire spontaneously, and burns 
with a bright flame. 

„ . i 

Nitrate of silver 

White precipitate, which rapidly turns 
brown and black. 

ft * 

Hydrochloric acid 
and mercuric 

chloride 

White precipitate of calomel, and on 
further addition separation of me- 
tallic mercury. 

Hyposulphite . 

Sulphuric acid 

Gi\es rise to the smell of burning sul- 
phur, and causes white precipitate j 
of sulphur (bisulphite and sulphite 1 
give no precipitate). j 

Iodide 

Disulphide of carbon 
and chlorine water 

If disulphide of carbon be poured into 1 

1 a solution of the salt, then chlorine I 
water added drop by drop, and the 
whole agitated, the disulphide of 
carbon will acquire a violet colour. 

ft • • 

Starch water, starch 
paste, or gelatin- 
ised starch, with 
chlorine water 

Blue colour in the cold, discharged by 
boiling. 

Kitrate . 

Sulphuric acid and 
copper 

Nitrous fumes. 

9» • • 

Sulphuric acid and 
, solution of ferrous 
eulphate 

When sulphnric acid is added to a 
solution containing a nitrate, and a 
solution of ferrous sulphate is care- 
fully poured over it, a dark colour 
appears at the jonciion of the two 
liquids. 
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Balt 

Eeagent 

Beaction 

Oxalate* • 

Calcium chloride 

White precipitate. In applying the 
test to cerium and iron, their salts 
must be decomposed by boiling with 
potash or soda. The oxide of cerium 
or iron is removed by filtration, and 
the reagent applied to the filtrate, 
which contains oxalate of potassium 
or sodium. 

Phosphate 

Chloride of ammon- 
ium, ammonia, 

and sulphate of 
magnesium 

White precipitate. 

Phosphide • 

Sulphuric or hydro- 
chloric acid 

Evolves phosphoretted hydrogen. 

Salicylate • 

Ferric salts 

Intense riolet colour. 

Sulpho-carbolate 

Ferric chloride 

Violet colour. This salt can be dis- 
tinguished from the salicylate by 
heat, when it gives off inflammable 
vapours having the odour of car- 
bolic acid. 

Sulphate • 

1 

Barium chloride . j 

White precipitate, almost insoluble in 
nitric acid. 

Sulphide . 

Mineral acids, e.g. 
sulphuric or hy- 
drochloric 

Gives off sulphuretted hydrogen. 

! 

Sulphite . 

Ditto • 

' Gives off sulphurous acid (has neutral ; 
! or feebly alkaline reaction). 

Bisulphite 

Ditto 

Ditto (has acid reaction). 

Tartrate*. 

! Acetic acid in pre- 
j sence of potash 

1 White crystalline precipitate of bi- 
tartrate. 

»» • • 

Sulphuric acid and 

1 heat 

' D charred and evolves the odour of 
burnt sugar. 

»» • • 

; Nitrate of silver 

1 

White precipitate, becoming black on 
boiling. 

Bitartrate * 

1 

' Nitrate of silver 

Solution rendered neutral by potash 
gives with the reagent a white pre- 
cijiitate becoming black on boiling 
^^ery sparingly soluble in water : is 
thus distinguished from neutral 
taitrate, which is readily soluble). 

t* • • 

■ Sulphuric acid and 
' heat 

Same reaction as tartrate. 


* In the preceding table the salts of organic acids marked * when ignited in 
a crucible or on a piece of platinum foil, become charred and oxidised, leaving a 
residue which consists of carbonate. This is black from the presence of carbon, 
if ignition has not been carried sufficiently far to convert all the carbon into car- 
borne acid. This residue gives the reaction of a carbonate, effervescing with acids 
and it is frequently convenient to convert the carbonate into chloride, before 
applying tests for the base. 


qq2 
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Class I.— MONAD METALS. 

Group I.— METALS OF THE ALKALIS. 

Lithium, Sodium, Potassium, Rubidium, Ccesiuin. 

Group II.— AMMONIUM. 

I have omitted silver and gold from this class, because both 
their physiological actions and physical properties appear to 
show that they do not belong to it. I have put ammonium into 
a group by itself and separated it from the other members of this 
class, because it diJBfers from them in being a com2:)ound and not 
an element ; in being volatile ; and in having an entirely different 
physiological action. 

General Characters. — They are all powerful bases and have 
a great affinity for oxygen. The oxides of the first group are 
non-volatile, and are sometimes termed fixed alkalis, while 
ammonia is volatile. They all have a strong alkaline reaction, 
neutralising acids readily, turning red litmus-paper blue, and 
turmeric paper brown. 

General Reactions. — They are not precipitated from solu- 
tions by the successive addition of (1) hydrochloric acid, (2) 
hydrogen sulphide, (8) ammonium sulphide, (4) ammonium 
carbonate, and (5) sodium phosphate. 

General Physiological Action. — The alkalis are of great 
physiological importance, and salts of potassium and sodium form 
a large proportion of the saline constituents of the body. These 
two elements are differently distributed, potassium being chiefly 
found in solid tissues, while sodium is more abundant in the fluids. 
They are found as carbonates, bicarbonates, chlorides, phosphates, 
and sulphates. The proportion of these salts in the body is, how- 
ever, very different, as are also their uses in the economy. TIkj 
chlorides are by far the most abundant, and sodium chloride 
may be looked upon as the most important constituent of the 
nutritive fluids in which all the tissues of the body are bathed. 
But while sodium chloride forms the saline basis of these fluids, 
the other constituents are indispensable for the continued life of 
the tissues. All the fluids of the body arc alkaline, and death 
occurs whenever the alkalinity is diminislu‘d below a certain 
point, even though the fluids and tissue s are far from having an 
acid reaction. Such a reaction is only observed in the tisBues 
after death. The importance of the different saline constituents 
in nutrition has been most fully worked out in the case of the 
frog’s heart (p. 805 ct seq.). 

In the case of the heavy metals, which are not normal con- 
stituents of the body, the action of their salts depends almost 
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entirely on the base and only slightly on the acid with which it 
is combined. In the case of the alkalis, however, this is not so, 
the action of their salts depending much on the acid. 

In consequence of this it is necessary in considering the 
physiological action of salts of the alkaline metals to divide them 
into at least three groups : — 

1. Alkaline salts, hydrates, carbonates, and bicarbonates. 

(Sub-groui)s— Salts of organic acids, acetates, citrates, 
tartrates). 

2. Chlorides. 

3. Sulphates and other salts which are slowly absorbed. 

General Action of the Alkaline Group. — Alkaline salts 
have their activity diminished by combination with carbonic or 
organic acids. The hydrates have an intense local action on the 
tissues ; and the carbonates have an action, the same in kind, 
but much less in degree. In the case of the bicarbonates it 
is still further diminished, and in the acetates, citrates, and 
tartrates it is absent. The hydrates of potassium and sodium 
dissolve horny tissues such as the epidermis. They combine 
with albumen and form a soluble alkali-albuminate. 

When applied to the skin the hydrated alkalis, which have a 
great affinity for water, withdraw it from the tissues and form a 
solution which softens and partly dissolves the e})idermis and 
then acts on the softer textures below% combining with and dis- 
solving them, liound the i)art tlius killed inflammation sets in, 
and a slough separates. The rapidity with which they absorb 
w^ater and form a solution wliicli flows readily over adjacent 
parts, wdiero its action is injurious, is an objection to their appli- 
cation, and the part actually cauterised by them should alwaj^s 
be less than the part w’e wish to destroy. From this very 
l)roperty of wddely destroying the tissues over which they flow, 
or through which they soak, they are admirably adapted for 
application in cases wffiere we desire this effect, as in cauterising 
poisoned w’ounds. 

When applied as caustics to unhealthy sores, cancer, &c., 
their action is sometimes limited by adding lime and forming the 
so-called Vienna paste (p. 346). The w ater which they withdraw 
from the tissues is sucked up by the lime, forming a solid 
hydrate and preventing the caustic from becoming too fluid and 
running over other parts. When less concentrated they may 
only irritate the surface sufficiently to produce exudation, but 
they generally soften or dissolve the epidermis so much that 
vesicles do not form well. When still more diluted they may 
cause only congestion or redness of the skin. They are then 
said to act as rubefacients. This rubefacient action may be 
used for the purpose of relieving troublesome itching in skin^ 
*diBease8, or to produce derivation from other parts. 
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Ammonia does not dissolve the epidermis, and so, unlike 
potash or soda, it does not act as an immediate caustic, but 
only passes through the epidermis and irritates the skin below, 
causing lymph to be effused between it and the epidermis, and 
thus acting as a vesicant. It may, however, act as a caustic if 
its evaporation is prevented and it is applied too long, the irrita- 
tion then becoming so great as to lead to suppuration, or even to 
sloughing of the part. 

From their great solvent power, and especially their power of 
dissolving greasy substances, alkalis are used for cleansing; the 
skin, but when used alone they very frequently produce irritation, 
and we therefore generally employ them in the form of soap, or 
in the form of those salts which have only a very slight alkaline 
character, such as borax. 

In the mouth they neutralise any acid present. They may 
thus reheve toothache due to irritation of the exposed nerve in 
a carious tooth or of the roots of the teeth close to the gums by 
acid secretions. A dilute solution of sodium bi-carbonate as a 
wash to the mouth frequently relieves soreness of the teeth, or 
headache depending on dental irritation, and prevents injury 
from acid tonics. Alkalis are used in the shape of borax to heal 
aphthae in the mouth and as soaji for cleaning the teeth. 

In the stomach they increase the amount of gastric juice 
secreted ; and where this is deficient and the food lies heavy and 
is digested slowly and with difficulty, they should bo given before 
a meal or just at its commencement, either in the form of a 
medicinal mixture or as aerated potash or soda water. The 
amount of acid secreted by the stomach after their introduction 
is sufficient to neutralise them pretty rapidly, and probably only 
the caustic alkalies which act very rapidly have time to produce 
any local action before they are neutralised, unless large quantities 
have been ingested. Where there is a large amount of mucus 
on the surface of the stomach it will both hinder the exit of the 
gastric juice from the foUicles and the entrance of the peptones 
from the stomach into the blood. Caustic alkalies have a great 
power of dissolving mucus. They probably do this to some extent 
before they are neutralised, and this may be the reason why we 
occasionally find that they are of great service when a correspond- 
ing amount of their carbonates does little or no good. From 
the effect they produce on the secretion of gastric juice, alkalis in 
small doses are said to act as gastric stimulants (p. 8(53). 

When the amount of acid in the stomach is too great, either 
because too great a proportion of it has been present in the gastric 
juice, or because it has been generated by the decomposition of 
food, digestion goes on slowly, and burning acid eructations take 
place after meals. In such cases we give alkalis to neutralise 
the excess and to restore the proportion of acid in the stomach 
to its normal. They are then said to act as antacids (p. 869). 
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Alkalis are serviceable as antidotes in poisoning by acids, 
metals, and alkaloids. They neutralise the acids, they precipi- 
tate the metals as insoluble oxides, and they render alkaloids less 
soluble by taking away the acid with which they are generally 
combined. They thus retard their absorption and afford time 
for the use of other means. 

The chyme from the stomach is normally acid, and will there- 
fore act as a stimulus to the expulsion of bile from the gall-bladder. 
It is partly neutralised by the bile and pancreatic juice, but 
generally remains acid throughout the small intestines and 
will act as a stimulus to the secretion of intestinal juice. If it 
be neutralised by alkalis in the stomach, this stimulus will be 
removed and digestion consequently imi)aired. Many substances 
will thus pass through the intestinal canal undigested, which 
amounts to the same thing as if less food had been taken. 

Through this derangement of the digestion the blood will be- 
come poorer in solids, the person will become emaciated, the fat 
will naturally be first absorbed, and, along with this, perhaps 
pathological formations may also disappear. 

The excessive use of alkalis or their carbonates is thus inju- 
rious, and their employment to reduce obesity may, unless care- 
fully watched, be followx^d by serious consequences, like the use of 
acids for a similar purpose (p. 5G9). 

Caustic alkalis injected directly into the blood cause death in 
a few minutes, probably from formation of alkali-albuminate 
in the blood and its consequent coagulation. Shortly after death 
the blood is found coagulated. Smaller amounts taken in from 
the stomach will to some extent increase the alkalinity of the 
blood, but are rapidly separated by the kidneys. They cause 
thirst, and probably the larger amount of water drunk in conse- 
quence is one cause of the diuresis they produce. From their 
power of dissolving fibrin outside the body, they have been given 
in acute rheumatism to prevent fibrinous deposits on the heart. 
It is not certain that the amount we can introduce into the blood 
without injury to the patient has this effect. 

After small doses of liquor potassse the urea and sulphuric 
acid in the urine are increased, and Parkes therefore thinks that 
the tissue-change of the albuminous substances is increased. 
Alkalis are therefore classed as alteratives (p. 414). 

They are used both to increase the amount of water passed 
and to diminish its acidity if this be excessive. They are there- 
fore classed amongst diuretics (p. 432), and remote antacids 
(p. 870). 

General Action of the Group of Chlorides. — Chloride of 
sodium is not only one of the most abundant saline constituents 
of the animal body, but it is one of the most important solvents 
of albuminous substances. Water will dissolve albumips proper, 
but globulins are insoluble in it, and are precipitated by it from 
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solutioils. Dilute solutions of chloride of sodium on the contrary 
dissolve both albumins and globulins. From this action of water 
on albuminous substances it is very irritating when applied to 
a cut surface, or to the delicate mucous membrane of the nose, 
while muscles dipped in it swell up, and pass into a state of rigor. 
Weak solutions of chloride of sodium, on the other hand, have no 
irritating action, and may be applied to cut surfaces or mucous 
membranes without causing pain, and to muscle and nerve without 
])roducing any injurious eflfect. A solution of the strength of 0*65 
per cent, is the one usually employed in physiological experiments 
as a basis for the nutritive fluid in artiflcial circulation through 
the frog’s heart or vessels, and as a solvent for alkaloids which 
are to injected into the lymph-sac of the frog, in order to avoid 
the local irritation which the injection of a watery solution would 
produce. A solution of this strength is often called ‘ normal salt 
solution ’ in physiological treatises. 

Wliile dilute solutions of chloride of sodium are ready solvents 
of albuminous substances and are non-irritating, sodium chloride, 
in substance or in concentrated solutions, precipitates globulins, 
withdraws water from the tissues, and acts as an exceedingly 
powerful irritant to cut surfaces, mucous membranes, muscle, 
and nerve. Common salt taken in a large quantity at once will 
irritate the stomach and cause vomiting. It is absorbed with 
great rapidity, but it is also excreted so rapidly that it produces 
no definite sjTnptoms of irritation in any part of tlie body, 
excepting that part of the nervous system by which the sensa- 
tion of thirst is perceived. This sensation becomes so urgent 
when much salt has been taken that any risk w ill be encountered 
in order to gratify it. Should it be impossible to obtain fresh 
water, other parts of the nervous system become involved, and 
travellers whose supply of water has failed in the desert, or 
shipwrecked sailors who have drunk sea-water, have become 
deliriouB. It is difficult to say, however, how far the delirium is 
due to the direct irritant action of sodium chloride on the brain, 
as many other factors may concur in its production. Under 
ordinary circumstances, the thirst occasioned by sodium chloride 
after its absorption, causes as much water to be drunk as will 
allow the salt to be excreted by the kidnejrs, leaving the propor- 
tion both of salt and water in the body nearly the same as before. 
During its stay in the body the salt does not appear to alter the 
composition of the tissues, and the chief alterations produced 
by it are probably due to its action on the solubility of albu- 
minous substances and on the processes of osmosis between the 
intercellular fluid and blood, and the circulation of lymph in the 
tissues. In consequence of this, sodium chloride increases tissue- 
change, as is shown by an increase in the amount of urea 
excreted. A similar increase, however, occurs when the quantity 
usuallv taken is diminished, the amount of water daily consumed 
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remaining the same. The alteration here is probably also due to 
increased rapidity of the circulation of fluid through the tissues 
<Voit), but it may also be due in part to the different solubilities 
of albuminous substances in solutions of sodium chloride of dif- 
ferent strengths. Certain albuminous tissues may thus be 
affected by one proportion of salt in the blood, others by another, 
so that increase and diminution of the normal proportion of 
sodium chloride may increase tissue-change in the body as a 
whole, though not in the same tissues. The proportion of 
chloride of sodium in the body is not always the same. It 
depends on the quantity taken daily, and may be increased or 
diminished within certain limits. If a definite quantity be taken 
daily for some time, the same quantity will be found in the urine, 
so that the amount present in the body is constant. If the 
quantity consumed be now increased, no increase takes place in 
the excretion for about three days, a storage of salt taking place 
in the body. After about three days the quantity excreted daily 
in the urine will again be found equal to the quantity daily taken, 
the amount present in the body remaining constantly at the 
higher level. If the quantity daily taken be now diminished, 
no diminution takes i)lace in the quantity excreted for about 
three days, and then the quantities daily taken and excreted 
again correspond. The amount stored up at first is now gone, 
and the proportion of salt in the body is now again reduced to 
its lower level.* 

Increased consumption of sodium chloride not only increases 
the quantity of it and of urea in the urine but increases also the 

excretion of potassium salts. 

On the other liand, potassium salts also increase the excre- 
tion of sodium. Between salts containing no chlorine, such as 
carbonate or phosphate, and the sodium chloride in the blood, a 
double decomposition takes place, potassium chloride, and sodium 
carbonate or phosphate, being formed. These newly-formed 
salts are unnecessary for the organism, and are excreted in the 
urine along with the unaltered remainder of the phosphate or 
carbonate administered. Considerable quantities both of chlorine 
and sodium may thus be removed from the organism. In con- 
sequence of this, herlnvorous animals and people living chiefly 
on a vegetable diet, and who thus consume considerable quanti- 
ties of potassium salts, feel the need of sodium chloride greatly, 
and on the American prairies the herds of buffaloes travel 
hundreds of miles to visit the salt Ucks. Beyond a certain point, 
however, the excretion of sodium chloride is not increased by 
potassium salts, and when the quantity of sodium salts in the body 
is low, excretion is not increased at all. 

When an abnormal quantity of fluid is present in the tissues. 


* Ludwig, Manuscript Notes oj Lectures, 1869<-187Q. 
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as in dropsies, an increase in the saline constituents of the blood 
may cause its absorption, especially if the quantity of water 
drunk by the patient be limited. It is probable that in addition 
to their diui*etic action the alkaline salts affect the nutrition of 
the tissues themselves, and that salts of potassium are better 
than those of sodium in cases of dropsy, because of their action 
on the tissues. 

General Action of the Sub-Group of Sulphates, &c. — 
This group contains salts which are sparingly absorbed, such as 
sulphates, phosphates, and bitartrates. That they are sparingly 
absorbed is shown by the fact that when administered internally 
they only appear to a small extent in the urine. They usually 
act as purgatives, but if from any cause their purgative action 
should be prevented, and they remain long in the intestine^ 
absorption will occur, though slowly. In herbivorous animals, 
which have a much longer intestinal canal than carnivora, larger 
doses of these salts are required to produce a purgative action. 
The mode of action has already been discussed (p. 390 et gcq.). 

CoKPARATiVE AcTioN OF THE Alkalike Metals. — As the actiou 
of the base appears to be less modified by the acid radiciil in tlu‘ 
case of the chlorides than of other salts of the alkaline metals, 
they are better adapted for experiments on the comparative 
action of the members of this class. 

Group 1. — The chlorides of lithium, sodium, potassium, 
rubidium, and caesium produce in frogs gradually increasing 
torpor, paralysis, and death. The chief action ai)i)ear8 to be on 
the spinal cord, which is paralysed, a slight primary excitement 
occurring in the case of potassium and rulddium. Lithium and 
potassium paralyse also the ends of the motor nerves. Sodium 
does so also, though to a much less extent. Caesium and rubidium 
do not do so, excepting when given in very large doses. 

The contractile power of muscle is almost always diminished 
by lithium, unaffected by sodium, and increased by the otln r 
members of this ^oup in small or moderate doses. Large 
quantities of potassium diminish both the irritability and con- 
tractile power of muscle voluntary and involuntary. 

In frogs the heart becomes weaker and finally stops in 
diastole. 

Group II. — Ammonium differs entirely from the members of 
the first group in the symptoms it produces. While they para- 
lyse the spin^ cord with little or no previous excitement, causing 
torpor and death, ammonia at first stimulates the cord, pro- 
ducing tetanic convulsions. The action of ammonium is consi- 
derably modified by the acid radical with which it is combined. 
All the ammonium salts have an action on the spinal cord, 
motor nerves, and muscles, and, in advanced poisoning, para- 
lyse these structures. 

They do not, however, affect all these structures with equal 
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readiness. The organ first affected, and consequently (p. 26) 
the symptoms of poisoning, vary with the salt employed. Some 
salts affect the spinal cord first, others the motor nerves. Am- 
monia and ammonium chloride produce tetanus. The bromide 
produces hypersBsthesia with some clonic spasm, passing into 
tetanus, which, however, comes on very late. 

The sulphate also produces hyperaesthesia and clonic spasms^ 
but rarely tetanus. The phosphate produces paralysis without 
convulsions, either clonic or tonic, the only indication of any con- 
vulsant action being slight twitches accompanying movements 
in the hind limbs before reflex action has ceased. The iodide 
produces progressive paralysis and no tetanus. The brain ap- 
pears to be aftected before the spinal cord. This is shown by 
the frog croaking when stroked, as it does after removal of the 
cerebral hemispheres, and by the reflex from the conjunctiva 
failing before that from the limbs. 

Ammonium salts appear to form a series, at one end of 
which the members stimulate the spinal cord and have no 
marked paralysing action on the motor nerves, while those at 
the other end have no marked stimulating action on the cord, 
but, on the contrary, have a marked paralysing action both on 
the cord and on motor nerves. At the stimulating end of this 
scries are ammonia and ammonium chloride, and at the para- 
lysing end ammonium iodide ; whilst the bromide, phosphate, 
and sulphate lie between. 


Giioup I.— METALS OF THE ALKALIS. 

POTASSIUM. K ; 39- 

General Sources of Potassium Salts. — The chief source 
of potassium salts is the ash left by the combustion of plants or 
trees ; but there are two subsidiary sources, viz. nitrate of potas- 
sium, which is found native, and bitartrate of potassium, which 
is deposited from wine in the process of fermentation. 

Genfulvl Heactions of Potassium Salts. — In analysis, 
potassium is distinguished from all other bases, excepting mag- 
nesium, sodium, and ammonium, by not being precipitated by 
ammonium sulphide nor carbonate of ammonium. The positive 
reactions by which its presence is ascertained are — (1) its preci- 
pitation when converted into an acid tartrate ; (2) its precipita- 
tion by perchlqride of platinum ; (3) the violet colour it imparts 
to flame. 

The sparing solubility of the acid tartrate is the test which 
is used in the U.S.P. to distinguish all salts of potassium. The 
reagent employed is tartaric acid in the case of potassium 
hyi'ate, carbonate, and bicarbonate ; in the case of the tartrate 
nf potassium and sodium, acetic acid is used. In the case of 
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most other salts a saturated solution of bitartrate of sodium is 
added to their aqueous solution. Potassium chlorate is calcined 
and the reagent added to a solution of the residue. Potassa 
sulphurata is decomposed by boiling with hydrochloric acid, the 
sulphur removed by filtration, and the filtrate neutralised by 
soda before the reagent is applied. No test for potassium is 
given in the case of potassium bitartrate or permanganate. 

This test is only employed in the British Pharmacopceia in 
four instances — viz. neutral tartrate, acetate, bromide, and 
iodide. In the case of the neutral tartrate the test is applied by 
adding a small quantity of acetic acid, and thus producing acid 
tartrate. In the case of the acetate, bromide, and iodide, it is 
applied by adding tartaric acid. On the addition of perchloride 
of platinum to chloride of potassium a double chloride of potas- 
sium and platinum is formed, and falls as a sparingly soluble 
pale-yellow precipitate. If the potassium salt be other than a 
chloride, part of the chlorine in the platinum salt is used up to 
'Convert the potassium into a chloride, and thus loss of the 
expensive reagent takes place. To avoid this loss hydrochloric 
acid is always to be added before the addition of the platinum 
salt. This reaction is not used for the bromides and iodides, 
Ijecause bromide and iodide of platinum would be formed and a 
loss of the reagent would occur. In testing some potassium 
.salts, modifications are observed in the mode of applying the 
test. Before applying it to the chlorate the salt is calcined, 
oxygen is thus ^iven off, and the residue, consisting of chloride 
of potassium, does not require the addition of hydrochloric acid. 
The permanganate is also calcined, but the potash contained in 
the residue, after being dissolved out by water from its admixture 
with manganese dioxide requires to be treated with acid as usual. 
In the case of the sulphide the hydrochloric acid causes the 
evolution of hydrogen sulphide, which must be removed by boil- 
ing, and causes also the precipitation of sulphur, A\hieh must be 
removed by filtration before the addition of platinum chloride. 


Pbepabation of Potassifm Saltb. 



Prepared from 

liy 

Potassium carbonate, 
B. and U.8.P. 

Liquor potasiue. B.P. 

„ potassU, U.S.P. 

Caostic potash, B. 
and U.S.P. 

Potassium bicarbon- 
ate, B. and U.S.P. 

Potassium sulphite, 
U.8.P. 

Wood ashes . 

Potassium carbonate 

Do. 

Do. 

Do. 

i 

Lixiviatin;(, evaporating, and 
crj’stalliHing. 

Ti eating solution with slaked 
lime and partially evaporating. 

Ditto, and evaporating to dry- 
1 ness. 

Passing carbonic acid gas into 
solution. 

Passing sulphurous acid gas into 
strong solution until acid, add- 
ing equal weight of potassium 
carbonate and crystallisiDg. 
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Pbepabation of Potassium Salts — ( conti / ntied ). 



Prepared from 

By 

Potassium acotate, 

Potassium carbonate 

Dissolving in acetic acid. 

B. and U.S.P. 


Potassium citrate, B. 

Do. • 

Neutralising with citric acid. 

and U.S.P. 


Potassium h}7>ophos- 
phite, U.S.P. 
Potassium chlorate, 

Do. 

Decomposing by hypophosghite 
of calcium. 

Do. • 

Treating with lime and chlorine. 

B. and U.S.P. 


Potassa Bulphurata, 
B. and U.S.P. 

Potassium carbonate 
and sulphur 

Heating together. 

Potassium ferrocyan- 
ide, B. and U.S.P. 

Potassium carbonate 

Fusing with animal matter and 
iron ; Uxi'sdating and crystal- 
lising. 

Potassium cyanide, 

Potassium ferrocy- 

Igniting either alone, or with car- 

B. and U.S.P. 

anide 

bonate of potassium. The for- 
mer process is official B.P. and 
gives a purer, the latter a 
more abundant product. 

Potassium acid tar- 

Crude tartar or argol 

Treating with charcoal or clay. 

trate, B. and r.S P. 


Potassium tartrate, 

1 Acid tartrate of 

Neutralising with potassium car- 

B. and U.S.P. 

1 potassium 

bonate. 

Potassium nitiate, 
B. and U.R P. 

j Native . • • 

““ 

Potassium sul|>hato, 

\ Acid sulphate left 

Neutralising with carbonate of 

B. and U.S.P. 

1 from admixture of 
sulphuric acid and 
potassium nitrate 
in the preparation 
of nitric acid 

potassium or calcium. 

Potassium perman- 

Chlorate of potas- 

Ignition together, boiling and 

ganate, B. an<I 
U.S.P. 

sium, caustic pot- 
ash, and oxide of 
manganese 

neutralising. 

Potassium bichrom- 
ate, B. and U.S.P. 

1 Chromate of potas- 
sium 

Treating with sulphuric acid. 

Potassium iodide, 

B. and U.S.P. 

Potash and iodine . 

Mixing and heating with ohar> 
coal. 

Potassium bromide, 

Potash and bromine . 

As in the iodide. 

B. and U.S.P. 




General Action of Potassium Salts. — According to Ringer, 
potassium is a protoplasmic poison destroying muscle, nerves, 
and nerve-centres when applied to them sufficiently long and in a 
sufficiently concentrated form. But this action is not peculiar to 
potassium, for sodium, ammonium, hydrocyanic acid, and pro- 
bably many other substances possess it. Potassium salts differ 
from sodium salts in diffusing more readily through membranes. 
They arc more easily absorbed and more easily excreted than 
sodium salts. In the living organism they occur chiefly in the 
solid structures, such as blood-corpuscles and muscles, while 
sodium salts occur chiefly in the fluids of the body. 

When applied to muscle, potassium salts in minute doses may 
increase its contractile power (p. 135) ; but in larger doses, or when 
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continued for a longer time, they diminish its power and finally 
paralyse it altogether. They remove the excessive prolongation 
of muscular contraction produced by veratrine, barium, calcium, 
strontium, and by large doses of sodium or lithium (p. 185). 

They have a somewhat paralysing action on motor nerves. 
They paralyse also the nerve-centres, generally after a primary, 
transitory, excitement. 

A peculiar difference in the action of sodium and potassium 
salts locally applied to the intestine has been already noticed 
(p. 383). Large doses paralyse the muscular fibre of the intes- 
tines, and it is possible that this paralysing action is the cause of 
the digestive disturbances which the prolonged use of potassium 
salts causes (Eossbach). 

When administered by the mouth they may produce, like other 
salts in large doses, irritation of the gastro-intestinal canal. 
They are, however, so quickly excreted that they can hardly 
produce poisoning by their action on the heart while circulating 
in the blood ; they probably modify the nutrition of the tissues 
and act as alteratives. It is probable that potassium salts may 
accumulate to a certain extent in the body in the same way as 
sodium chloride (p. 601). By feeding animals with potassium 
salts the poisonous action of barium may be lessened. Cash and 
I have now found that when injected simultaneously with salts 
of barium (cf. p. 137), they will antagonise the action of the 
latter, and prevent death from an otherwise lethal dose of barium. 
Similar experiments with potassium and veratrine have given 
negative results. The prolonged use of potassium salts is apt 
to cause some depression, and larger doses continued for some 
time may diminish the force of the circulation. They do not 
jiaralyse the heart when given by the mouth, but when inj(‘cted 
directly into the veins they produce transitory excitement, clonic 
spasms, paralysis, and death. 

Death is preceded by convulsions, and is caused by stoppage 
of the heart while respiration still continues. Even after both 
heart and respiration have ceased and the animal is aj)parently 
dead, life may be restored by the patient use of artificial respira- 
tion, and mechanical irritation of the heart by compressing the 
cardiac region. After the heart has thus been induced to beat 
spontaneously, respiration still remains in abeyance for some time. 
The nerve-centres are also paralysed, and neither voluntary 
movement nor reflex action occur for some time. Wlien reflex 
excitability returns it is often much exaggerated, so that a slight 
shake or gentle touch on the surface may cause spasms. In this 
respect potassium somewhat resembles atropine, and the possible 
explanation of this action has already been discussed (p. 17 1 et neq .) . 

The effect of potassium salts on the circulation somewhat 
resembles that of digitalis. In large doses they cause a rapid 
fall of the blood-pressure and pulse-rate. Smaller doses cause a 
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slight fall of both pulse-rate and pressure, followed by a rise of 
l)oth. During the rise of pressure, however, the pulse becomes 
figain slow, and continues so even when the pressure again begins 
to fall to the normal. The rise of pressure occurs even when 
the spinal cord is divided, and probably depends on contraction 
of the arterioles (p. 281). 

Potassii Carbonas, B. and U.S.P. Carbonate of Potassium, 
K^COg, with about 16 per cent, of water of crystallisation, B.P. 
(K2CO3) 3H,0; 330, U.S.P. 

Characters. — A white crystalline powder, alkaline, and 
caustic to the taste, very deliquescent. 

Solubility. — I t is readily soluble in water, but insoluble in spirit. 

ItKACTiON. — It gives the reactions of a carbonate (p. 594) and of potas- 
sium (j). 603). 

20 grains Carbonate ] + . r . ( grains Citric Acid, or 

of Potassium ) i 18 grains Tartaric Acid. 

Dose. — 10 to 30 grains. 

Action. — When taken internally it acts as an irritant poison. 
It is rarely used internally, but may be given instead of liquor 
])otas8a3, or of bicarbonate, or in an effd'Vescent form with citric or 
tartaric acid. It is chiefly employed in the preparation of other 
])otas8ium salts. A dilute solution of it may be used as an 
u]>plication to the skin to relieve itching, and for this purpose 
may be alternated with dilute acid. Carbonate of potassium is 
also used as an ingredient in sulphur ointments (Ung. Sulph. 
Aik. U.S.P. p. 644) in cases of indurated acne : the strength 
may be half a drachm to a drachm in the ounce of ointment. 

Liquor Potassae, B. and U.S.P. Solution of Potash, B.P. ; 
OF Potabsa, U.S.P. — An aqueous solution of hydrate of potassium 
(KHO ; 66) containing 6*84 per cent, of the hydrate, B.P.; about 
6 per cent., U.S.P. 

Dose. — 15 to GO minims. 

Uses. — Dilute liquor potassnc is used externally as a lotion 
in freckles, and when diluted with water in the proportion of 1 
to 6, is employed in order to soften ingrowing toe-nails. Inter- 
nally it acts both as a direct and remote antacid and as an 
alterative. It is given in scaly skin-diseases, in eczema and 
acne, especially when these occur in gouty subjects, or are ac- 
companied by acidity of the stomach. In rases of dyspepsia, 
with irritability, it is said to have a sedative action upon the 
stomach, and thus to be preferable to the bicarbonate. It is 
lielieved to be useful in jaundice, and in enlargement or cancer 
of the liver. For its action upon the system it has been adminis- 
tered in rheumatism, both acute and chronic. It is given to 
cause the absorption of fat in obese persons, but may destroy 
the general health (cf. p. 699). It has been used to cause the 
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absorption of scrofulous glands and of bronchocele. It increases 
the bronchial secretion, and renders it more liquid and easier to 
cough up. It is therefore useful in bronchitis where the secretion 
is scanty and diflScult to expectorate, and is equally serviceable 
in the intercurrent bronchitic attacks to which phthisical patients 
are liable (p. 252). 

Potassa Caustica, B.P. ; Potassa^ U.S.P. KHO; 56. 
Caustic Potash. — Hydiate of potassium, KHO, containing some 
impurities. 

Characters. — In hard white pencils, very deliquescent, power- 
fully alkaline and corrosive. 

Keactions and Tests. — A watery solution gives the reactions of potassium 
(p. 608) and those showing the absence of iiupiiritios. 

Preparation containing Caustic Potash. 

Uquor Potassee 27 grains in 1 fluid ounce. 

Preparation in which Caustic Potash is used. 

Potassii Pennanganas. 

Uses. — It is used as a caustic where we wish to burn deeply 
and widely, as in snake-bites, the bites of rabid animals, or in 
poisoned wounds. It is occasionally employed to open abscesses, 
more especially abscess of the liver, in which it is sometimes pre- 
ferred to the knife, as by its use we secure adhesion of the lively to 
the abdominal wall before the abscess is opened, and thus prevent 
any pus from finding its way into the peritoneal cavity. Ringer 
says that the best way to apply it is to cut a hole in a thick 
piece of plaster, smaller than the size of the slougli which we 
wish to make, and rub on the caustic potash, slightly wetted 
until the tissues assume a gi*eyish colour, then to wash the part 
with \dnegar, and apply a poultice. Solutions of caustic potash 
of the strength of 10 to 30 grains to the ounce of distilled water 
are useful in dissolving the thickened patches of old eczema : 
acetic acid must be applied to neutralise the potash, and the 
treatment renewed once or twice a week. 

U.S.P. Potassa cum Calce. Potassa with Lime ; Vienna 

Paste. 

Characters. — It is a greyish-white, deliquescent powder wdth 
a strongly alkaline reaction. 

Be ACTION.— It gives the tests of potassium (p. 608) and calcium (p. 646). 

Pkeparation. — Equal parts of caustic potash and hmo made into a paste 
with alcohol, 

I'sEs. — It is’ used for the same purposes and in the same 
manner as caustic potash, but being less deliquescent its action 
is slower and more limited ; it is thus more easily restricted to 
the part which it is wished to destroy, and is less liable to spread. 

Potassii Bicarbonas, B. and U.S.P. Bicarbonate of 
PoTAbsiiM. KHCO,; 100. 
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Chaeacters. — ^Colourless right rhombic prisms, not deliques- 
cent, of a saline feebly alkaline taste, not corrosive. 

Reactions and Tests. — It gives the reactions of a bicarbonate (p. 594 
and of potassium (p. 603) and those showing the absence of impurities. 

20 grains Bicarbonate ) f 14 grains Citric Acid, or 

of Potassium 15 grains Tartaric Acid. 

Dose. — 10 to 40 grains. 

Prepahation. 

B.». 

Biqaor Fotassse Birerresoeiia (Potash water) 80 grs. in 1 pint. 

Uses. — Solutions of bicarbonate of potassium may be used 
externally to relieve itching. Internally it is given in dyspepsia, 
rheumatism, gout, and scalding depending upon excessive acidity 
of the urine with presence of uric acid, or in cases of deposit of 
this acid in the urinary passages. 

Potassii Acetas, B. and U.S.P. Acetate of Potassium 
CH2K(C0*0H); 98, 

Characters. — White foliaceous satiny masses, very deliques- 
cent. 

Reactions. — With a watery solution, tartaric acid causes a crystalline 
precipitate (|)ota8siuni), sulphuric acid the disengagement of acetic acid, and 
a dilute solution of perchloride of iron strikes a deep red colour (acetate). 

Impurities. — Acid, carbonate, lead. 

Tests. — Neutral to test paper (no acid) ; almost entirely soluble in rectified 
spirit (no carbonate). Its solution is unaffected by sulphide of ammonium 
(no metals). 

Dose. — 10 to 60 grains. 

Preparation in which Acetate of Potassium is used. 

Tinctura Ferri Acetatis. 

Uses. — From its slight local action and its great solubility 
it produces little effect directly on the stomach and is easily 
absorbed into the blood. Here it is converted into carbonate 
and renders the blood and the secretions which come from it 
more alkaline. This salt of potassium is one which is very 
frequently used for the purpose of rendering the urine alkaline. 
It is one of the most powerful saline diuretics we possess, and 
is much used in dropsies, alone or combined with other diuretics, 
or with tonics and stimulants, e.g. acetate of iron and acetic 
ether. 

When given in large doses (120 grains and upwards) and in 
a concentrated form it acts as a purgative. 

It is employed, like other potassium salts, as an alterative in 
acute rheumatism, skin diseases, and enlarged glands. 

Potassii Citras, B. and U.S.P. Citratb op Potassium. 
KjCeHftO^. B.P. KjOeHftO^.HgO; 324. U.S.P, Liquor PoxASsn 
ClTBATlB, U.S.P. 


B B 
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Characters. — A white powder, of saline feebly acid taste, 
deliquescent, and very soluble in water. 

Beactions and Tests. — Heated with sulphuric acid it forms a brown fluid, 
gives off an inflammable gas and evolves the odour of acetic acid (citrate). 
Its solution gives the reactions of potassium (p. 608) and, mixed with a 
solution of chloride of c^cium, remams clear till it is boiled, when a white 
precipitate separates which is readily soluble in acetic acid. This precipitate 
18 citrate of calcium, which is less soluble in hot than in cold water. 

Pose. — 20 to GO grains. 

Uses. — Is ver^^ pleasant to the taste, produces no local action 
and is very soluble. It is thus easily absorbed into the blood, 
and there becomes carbonate. It is less liable to purge than 
other potassium salts, and can thus be given in larger doses. 
After absorption it acts like the carbonate, causes diuresis and 
lessened acidity or even alkalinity of the urine, and probably 
influences tissue-change as well. It is antiscorbutic. 

Potassii Tartras Acida, B.P. ; Potassii Bitartras, U.S.P. 

Acid Tartrate of Potassium, B.P. ; Bitartiiate of Potassium, 
U.S.P. Cream OF Tartar. KHC4H^0g; 188. 

An acid salt obtained from the crude tartar which is de- 
posited during the fermentation of grape-juice, B.P. 

Characters. — A gritty white powder, or fragments of cakes 
crystallised on one surface ; of a pleasant acid taste. 

Solubility. — Sparingly soluble in water, insoluble in spirit. 

Beactions and Tests. — Heated in a crucible it evolves inflammable 
gas and the odour of burnt sugar, and leaves a black residue (tartrate). The 
calcined residue consists of potassium carbonate and gives its reactions. 

Pose. — 20 to 60 grains as a diuretic ; oz. as purgative. 

Pbetabjltions m which Acid Tabtbate of Potassicm is used. 

B.P. U.S.P. 

Acidum Tartaricum. Pulvis Jalapte Compositus* 

Antimonium Tartaratom. 

OoiiliDotio Sulpbiurls. 

Femun Tartaratum. 

Potassii Tartras. 

Bnl'ris JalapoB Com]M>altiia. 

••da Tartarata. 

Uses.— From there being two equivalents of tartaric acid to 
one of potassium it has a somewhat acid taste, and is used 
mstead of tartaric or other acids for making cooling: drinks 
in fevers, &c. A refreshing drink called Potus Imperialis, or 
Imperial, is made by dissolving 1 to 1^ drachm of acid tartratt: 
and a little sugar in a pint of boiling water and infusing with 
half the fresh peel of a lemon. 

In small doses it is absorbed, oxidised in the blood to car- 
bonate, and acts like the acetate as a diuretic. 

In larger doses it retains water with great avidity, and pre- 
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vents its absorption into the blood for a long time. It therefore 
causes the stools to be very watery, by detaining water in the 
intestine, but it has no irritating action on the intestine, and 
produces no increased peristalsis. If no other medicine be given 
to cause peristalsis, the salt and the water it has been retaining 
will be absorbed. Its action is thus very much like that of a 
simple enema of water going along the whole intestine, and like 
a simple enema it produces no depressing effect. 

It is much used in dropsies as a purgative, generally in com- 
bination with jalap or scammony to produce peristalsis, whether 
the dropsy be due to affections of the heart or kidneys, and also 
in Bright's disease, even when unaccompanied by dropsy. It 
has also been employed as a laxative in dysentery, piles, and 
prolapsus ani. 

Potassii Tartras, B. and U.S.P. Tartrate of Potassium, 
K^C^H.Og.HaO (B.P.), or ; 470 (U.S.P.). 

Characters. — In small, colourless, four or six-sided prisms. 

PEACTiONS.— It fd'®® ^he reactions showing the presence of tartaric acid 
and potassium like the bitartrate, but it is readily distinguishable by its 
greater solubility in water. 

Impurity. — Bitartrate. 

Test. — Entirely dissolved by its own weight of w'ater. 

Dose.— As a diuretic, 20-60 grains. As a purgative, 
ounce. 

Uses, — In small doses it is absorbed, converted into carbon- 
ate in the blood and acis as a diuretic, antilithic, ika., like the 
acetate and citrate. In larger doses it acts as a purgative, like 
other saline cathartics. 

Potassii Sulphas, B. and U.S.P. Sulphate of Potassium. 
K,SO,; 174. 

Characters. — Colourless hard six-sided prisms terminated 
by six-sided pyramids. 

Solubility. — Sparingly soluble in water, insoluble in alcohol. 

Reactions. — It decrepitates strongly wdien heated. Its solution in water 
.gives the reactions sliowmg the presence of potassium and a sulphate (v. p. 
595). 

Impurities. — Colciiun, chlorides, iron and lead. 

Test. — The solution should give no precipitate with oxalate of ammo- 
nium (no calcium), nitrate of silver (no chloride), nor ammonium sulphide (no 
metals). 

Dose. — 15 to 60 grains. 

Pbepakations. 

8.F. 

Vllala Colooyntliidls Oompostta (p. 522) 

„ „ at Hrosoyaml (p. 522) 

M Xpecaouanhoe ouia SoUla (p. 522) 

WulwiB XpaoaooanbflB Composltus 


.1 part in 24. 
1 „ 36. 

•1 3. 

.4 „ 6. 

K B 2 
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Uses. — Sulphate of potassium is employed as a saline pui^- 
tive in cases of dyspepsia, biliousness, and albuminuria. It is 
generally combined with some other aperient, such as rhubarb. 
From its hardness it is used to aid in pulverising tough vegetable 
substances, like ipecacuanha in the preparation of Pulv. Ipeca- 
cuanhse Co., B.P. It was once supposed to have the power of 
arresting the secretion of mUk, and was therefore given to women 
who wished to stop suckling. 

Potassii Nitras, B. and U.S.P. Niteatb op Potassium. 
KNO,; 101. 

Nitrate of potassium of commerce, purified, if necessary, by 
crystallisation from solution in distilled water. 

Chaeactess. — In white crystalline masses or fragments of 
striated six-sided prisms, colourless, of a peculiar cool saliue 
taste. 

Reactions. — Thrown on the fire it deflagrates; warmed in a test-tnbe 
with gnlphuric acid and copper wire it evolves ruddy fiimes (nitrate). Its 
solution gives the reactions of potassium (p. 603). 

Impurities. — Sulphates and chlorides, which are detected by the usual 
tests (v. p. 694). 

Dose. — 10 to 30 grains. 

Preparatioks. 

Argrenti et Fotassll Vltraa. U.SJ’. Argcnti Kitras Dilutus. 

U.S.P. Charta Potassii Nitratis. Kitrate of Potassium Paper. Unsized paper 
dipped in a 20 per cent, solution of nitrate of potassium and dried. 

Action. — In large doses, nitrate of potassium will produce 
death by gastro-enteritis, with vomiting, weakness, and arrest 
of the circulation, due partly to the reflex action of the drug, and 
partly to its direct action on the heart after absorption. When 
injected into the blood, it slows the pulse by lessening the irri- 
tability of the cardiac ganglia, lowers the temperature, and 
causes dyspnoea and death T^ith convulsions. The convulsions 
are due to arrest of the heart, and consequent irritation of the 
brain by venous blood. 

Uses. — Nitrate of potassium gives up its oxygen readily, and 
paper dipped in a strong solution of it (Charta potassii nitratis, 
U.S.P.) and then dried, may be burnt in a plate, and the fumes' 
inhaled, in asthma. It has been suggested that among the pro- 
ducts of combustion the nitrite of potassium is the most eflfi- 
cacious. A ball of nitre, kept in the mouth and allowed to melt 
slowly away, gives relief in cases of relaxed sore-throat. It 
has been used internally in acute bronchitis, spasmodic asthma 
(either internally or by inhaling its fumes), and in dyspepsia with 
congestion of the mucous membranes. Generally it is avoided 
in inflammation of the stomach, intestine, kidneys, and bladder, 
on account of its local irritant action. On account of its action 
on the heart it has been given in haemoptysis and other baemor- 
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rhages. On account of its supposed action on the blood it was, 
and is, used in inflammation, fevers, and exanthemata. As an 
alterative it is used in scurvy, purpura, rheumatism, and gout. 
Twenty grains of nitre with thirty of potassium bicarbonate ' 
taken in the morning in a large soda-water tumbler full of water ; 
will sometimes prevent the onset of a gouty paroxysm, and will j 
also remove the headache consequent upon a debauch. Nitrate 
of potassium is also used as a diuretic in cases of dropsy and 
gonorrhoea, and as a stimulant to the bladder in cases of in- 
continence of urine. 

Potassii Chloras, B. and U.S.P. Chlorate or Potassiim, 
KCIO 3 ; 122-4. 

Characters. — In colourless rhomboidal crystalline plates, with 
a cool saline taste. 

Preparation. — By passing chlorine through a mixture of potassium car- 
bonate and slaked hme. If potassium carbonate alone were used part of it 
ould be converted into KCl and lost. Sl^COg + 3C1^ * 5KC1 + KClOj + SCOj. 
To save this, Hme is used, which is much cheaper. After the mixture has 
been saturated with chlorine it is boiled, filtered, evaporated, and the 
chlorate crystalHsed out. K^CO^ + GCalloO, -h 6CL^ = 2KC10s + oCaCl^ + CaCO, 

+ (ill ,0. 

Solubility and Reactions. — Sparingly soluble in cold water. It ex- 
plodes when triturated \vith sulphur. When heated it fuses, gives off 
oxygon and leaves a white residue, wdiich dissolves in water and gives 
the reactions of potassium and of a cliloride. 

Impuritie.s. — Chloride and calcium. 

Test. — I ts solution is not affected by nitrate of silver (no chloride) nor 
oxalate of ammonium (no calcium). 

Dose. — 10 to 30 grains. 

Officinal Preparations. 

B.P. and U.S.P. Dose. 

Troolilsoi Potassii Cliloratls 5 grains in each lozenge. — 1 to 6. 

Used iUbo in preparing Potasbii Pennaiiganas. 

Action. — Chlorate of potassium, when injected into the cir- 
culation, has not the same action as other salts of potassium. 
Small doses geii(‘rally at tirst depress, and afterwards raise the 
blood'pressure and accelerate the pulse. Large doses cause 
sudden stoppage' of respiration, and sinking of the blood-i;ressure 
down to zero, while the exposed heart eontium's to beat at nearly 
its normal rate, or a little over it, for half or three-quarters of 
an hour. 

Large doses administered medicinally have caused poisoning, 
especially in children. The symptoms are due to the hannoglobin 
of the blood being converted into methaemoglohin by the action 
of the chlorate. They consist in hamiaturia with blood-casts and 
diminished secretion of urine, many of the renal tubules being 
filled with plugs of blood. The skin becomes discoloured or 
jaundiced, and death occurs with coma or convulsions. 

Uses* — C hlorate of potassium is chiefly used as a local appli- 
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cation to the mouth, to bring about a more healthy condition of 
the mucous membrane, and to cause ulceration present there to 
heal up. It is used in stomatitis occurring during nursing, what- 
ever it may depend upon ; in aphthae, in cancrum oris. As a 
gargle it is used in follicular pharyngitis ; and has been employed 
internally and as a local application in cases of croup, diphtheria, 
and spasm of the larynx. It may be used internally as a lotion 
to reheve the dryness of the throat after diphtheria and scarla- 
tina. When taken early, it is said to lessen or arrest catarrhal 
conditions of the nose, throat, and larynx. It has been recom- 
mended in chronic mucous diarrhoea with whitish or mucilagin- 
ous-looking stools. It has also been used as an enema in cases 
of dysentery. After absorption into the blood it has been sup- 
posed to give off its oxygen, and thus to have a disinfectant 
action in cases of blood-poisoning and malignant fevers. A great 
part of it is excreted unchanged by the kidneys, but in large 
doses it decomposes the blood and converts it into methajmo- 
globin. It has been employed in acute and chronic bronchitis, 
in order to thin the secretion and promote expectoration, and as 
a diuretic in cases of dropsy. It was recommended by the late 
Sir James Simpson in 20-grain doses three times a day, to 
pregnant women where abortion was liable to occur from fatty 
degeneration of the placenta. 

Potassii Permanganas, B. and U.S.P. Permanganate of 
Potassium. KMnO„ 13.P. K^Mn^O,; 314, U.S.P. 

Characters. — Dark purple, slender, prismatic crystals, in- 
odorous, with a sweet astringent taste. 

Preparation. — By heating caustic potash and manganese dioxide 
together in a crucible with chlorate of potassium wliich yields up its oxygen 
to the manganese and forms manganate of potassium, S-MnO^ + CKHO + 
KClOj «« 8 K 5 Mn 04 + KCl + 3H^O. On boiling this with water it is decom- 
posed, permanganate being formed, and manganese dioxide bemg dejiosited. 
SK^MnOa + 2 H 2 O - Bi^Mn^Og + MnO.^ + 4KHO. On decanting from the man- 
ganese dioxide, neutralising with sulphuric acid, e\aporating, filtering 
through asbestos, and evaporating further, tlie salt crystallises out. 

Solubility. — It is entirely soluble in cold water. A single small crystal 
suffices to form with an ounce of water a rich purjile solution. 

Reactions. — It gives off oxygen readily to organic siilistances and is de- 
composed, manganese dioxide being precipitated, so that tlie solution when 
mixed with a little rectified spirit and heated, becomes yellowish-brown. 
The crystals heated to redness decrepitate, evolve oxygen gas, and leave 
a black residue from which water extracts i>otash, recognised by its alkaline 
reaction and by the appropriate tests. 


SJP. X4qaor Fotasall VermangaDatis (Pennangauate of Potassium 
4*4 grs. in 1 fi. oz. of water or 1 per cent, solution). 

Condy's fluid is a solution of 2 grains to the ounce. 

Administration. — The solution has a disagreeable taste, and 
the solid permanganate of potassium gives off oxygen so readily 
ibat| if mixed with easily oxidisable substances, such as sugar. 
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syrup, or glycerine, the mixture may explode or take fire spon- 
taneously. Martindale recommends that the necessary quantity 
of permanganate should be made into a pill with kaolin ointment 
consisting of equal parts of vaseline, paraffin, and kaolin. 

Action. — Permanganate of potassium very readily parts with 
its oxygen, and thus destroys organic matter; when mixed 
with cobra poison it completely destroys the deadly power of 
the latter, and the mixture may be injected subcutaneously with- 
out any bad effects. When injected after the poison, however, 
it does not appear to come into such immediate contact with it 
in the tissues as to destroy it, and it therefore does not act as 
an antidote. 

Uses. — It is used to disinfect the stools in typhoid fever, and 
to disinfect the hands after making post-morteiii examination, or 
after coming in contact with matters likely to convey contagion 
or infection (p. 105). It is applied as a lotion to wounds and 
sores, especially those having a foul-smelling discharge, and may 
be injected into the cavity of abscesses after evacuation of pus, 
or used to wash out the cavity of the pleura after the fluid has 
been removed in cases of pleurisy. In cases of ozaena it is em- 
ployed to w’ash the nose, and as a lotion or gargle to the mouth 
in ulceration with foetor, such as mercurial stomatitis, and also 
in diphtheria. It has been recommended internally in cases of 
diabetes. It is said by Ringer and Murrell to be of very great 
use in amenorrhcea, two or three grains being given in piU three 
or four times a day for some days before the period. 

Potassa Sulphurata, B. and U.S.P. Sulphurated Potash, 
B.P. ; Sulphurated Potassa, U.S.P. 

Characters. — Solid, greenish fragments, liver-brown when 
recently broken, alkaline, and acrid to the taste. 

SoLUBD^iTY AND Bkactions. — It readily forms with water a yeUow solu- 
tion, w’hich has the odour of sulphm'etted hydrogen, and evolves it freely 
when excess of hydrochloric acid is dropped into it, sulphur being at the 
Bamo time deposited. The acid tiuid when boiled and filtered is precipitated 
yellow by perchlonde of platinum, and white by chloride of barium. 

Impurity. — Carbonate left in the preparation, or sulphate formed by 
decomposition. 

Tkst. — About three-fourths of its weight are dissolved by rectified spirit, 
in w’hich both carbonate and sulphate are insoluble. 

Dose. — 2 to 10 grains. 

Preparation. 

a.p. 

imruentuin Potaasee Bulphiiratee (5 parts, hard paraffin 18, soft paraffin 55). 

Action. — When applied to the skin, the ointment may be 
used instead of simple sulphur ointment. In the intestine sul- 
phurated potash seems to stimulate peristaltic action, and to act 
as a laxative. Apparently also, like sulphur, it has a somewhat 
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stimulating action upon the respiratory mucous membrane, and 
upon the sweat-glands. 

Uses. — The ointment is used externally in cases of scabies 
and acne. Sulphurated potash is used as a bath in chronic 
rheumatism (p. 470), rheumatoid arthritis, and chronic organic 
nerve-disease, and as a diaphoretic in albuminuria. It has been 
given internally in chronic bronchitis, croup, and whooping- 
cough, and used as an injection into the rectum to destroy 
ascarides, in solutions of half a grain to a grain in the ounce of 
water. 


Potassii Bichromas, B. and U.S.P. Bichromate of 
Potassium, KaCrO^.CrOj, B.P. : K^Cr^O, ; 294*8, U.S.P. 

Characters. — In large red, transparent, four-sided tables; 
anhydrous. 

Reactions and Solubility. — It fases below redness ; at a hif^her tem- 
perature is decomposed, juelding green oxide of chromiimi and yellow chro- 
mate of potassium, which may be separaiea by dissolving the latter m water. 
The bichromate dissolved in water gives a yellowish -white precipitate w'ith 
chloride of barium, and a purplish red precipitate with nitrate of silver, and 
both these precipitates are soluble in diluted nitric acid. The solution also 
when digested with sulphuric acid and rectitied spirit acquires an emerald 
green colour. 

Preparations in which Bichromate of Potassium is used. 

Acidum Chromicum. Soda* Volerianas. 

Test solution of Bichromate of Potassium, U.S.P. 1 in 10 of water. 

Action. — In frog's it causes general feebhmess of motion, 
respiration, and circulation, and sometimes convulsions. The 
nerve-centres are first excited and then deju’esscd. The nerve- 
centres are afff cted before the nerves or muscles. The heart 
htops in diastole. In mammals it causes vomiting, diarrluea, 
and bloody stools, great feebleness, and general clonic movements. 
In ralibits and guinea-pigs convulsions and paralysis occur, 
chiefly atTeeting the posterior limi»s. mortrni a red colora- 

tion of the muscles is observed, and tlie gastric and intestinal 
mucous membranes are congested. 

Uses. —It has been used by Vulj)ian alternately with iodide 
of potassium and nitrate of silAer in tabes diirsalis ; and in doses 
of grain it is said to be useful in cases of dyspepsia simulat- 
ing cancer of the stomach. 

Potassii Ferrocyanidum, B. and U.S.P. Ferrocyanibi: 
OF Potassium. K^Fe(CN)g.3H20 ; 421*9. 

Characters. — In large yellow four-sided tablets or prisms, 
permanent in the air. 

SoLUBiuTY.—- Soluble in water, insoluble in alcohol. 

Reactions.— The aqueous solution precipitates deep bine with persulphate 
of iron, brick-red with sulphate of copper, and white with acetate of lead. 
Heated with diluted sulphuric acid, hydrocyanic acid vapours are evolved 
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pREPABATIONfl FOB WHICH FbBEOCTANIDB OF PoTASSItJM 18 USED. 

Acidum Hydrocyanioam Dilntum, Potassii Cyanidum. 

Test solution of Ferrocyanide of Potassium. Dissolve i ounce of ferrocyanide 
of potassium (yellow prussiate of potash) in crystals in 5 fluid ounces of distilled 
wati^r and filter, B.P. ; 1 in 10 of water, U.S.P. 

Test solution of Ferricyanide of Potassium. Dissolve J ounce of ferricyanide 
of potassium (red prussiate of potash) in crystals in 6 fluid ounces of distilled 
water and filter, B.P, ; 1 in 10 of water, U.S.P. 

Potassium Cyanidum, B. and U.S.P. Cyanide op Potas- 
sium. KCN ; 65. 

Chaeacters. — White, opaque, deliquescent, crystalline masses 
having the odour of hydrocyanic acid, like which it is intensely 
poisonous (p. 586). 

B.P. Pkepakation fob which it is used. 

Bismuthum Purificatum. 

Potassii Bromidum, B. and U.S.P . — Vide p. 553. 

Potassii lodidum, B. and U.S.P . — Vide p. 559. 


SODIUM. Na;23. 

Sources of Sodium Salts. — The chief source of sodium is 
common salt obtained by the evaporation of sea-water, or from 
salt mines. Two subsidiary sources are the nitrate of sodium 
and borax, both of which are found native. 

General Reactions of Sodium Salts. — They are not preci- 
pitated by any of the ordinary reagents. The special test for 
them is the yellow colour which they give to flame. The mere 
appearance of the yellow colour is the test adopted by the British 
Rliarmacopa*ia, but it is improved upon in the American Phai*ma- 
<*opteia, which directs that the flame should not appear more 
than transiently red when observed through a blue glass. In 
tl)i8 way sodium salts are both more readily distinguished from 
those of potassium, and the presence of the slightest impurity is 
easily observed; for sodium salts are so widely distributed in 
nature, and the yellow colour which they give to the flame is so 
bright, that minute quantities of sodium mixed with potassium 
may disguise the violet colour which the potassium gives, although 
it should be present in much greater quantity than the sodium. 
To distinguish between potassium salts and sodium salts, it is 
therefore necessary to look at the flame through a blue glass, 
W’hich cuts off the yellow rays emitted by the sodium of the flame, 
and thus allows the violet ones of the potassium to be seen. 
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Preparation of Sodium Salts. 


Sodium chloride 

Sodium sulphate 

Sodium carbonate . 

Sodium . 

Sodium ethylate 
(Liquor) 

Dried sodium carbon- 
ate 

Sodium bicarbonate . 

Caustic soda 

Sodium acetate 

Effervescent citro- 
tartrate 

Tartrate of soda and 
potash (soda tar- 
tarata) 

Sodium benzoate, 
U.S.P. 

Sodium phosphate . 


Sodium hypophos- 


Prepared from 


By 


Sea- water . 
Sodium chloride 

Sodium sulphate 

Sodium carbonate 
Sodium 

Sodium carbonate 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 


Ditto 

Ditto 

Ditto 


Evaporation. Or found native. 

Heating with sulphuric acid in the 
preparation of hydrochloric acid. 

Boasting with calcium carbonate 
and coal. 

Igniting with charcoal. 

Dissolving in ethylic alcohol. 

Heating. 

Mixing with dry carbonate and 
saturating with carbonic acid. 

Decomposing by lime. 

Neutralising with acetic acid. 

Heating dry carbonate with tar- 
taric and citric acids. 

Neutralising solution with acid 
tartrate of potassium, evaporat* 
ing and crystallising. 

Neutralising a hot solution with 
benzoic acid and crystallising. 

Decomposing bone-ash with sul- 
phuric acid, and saturating the 
acid phosphate of calcium thus 
obtained Aith sodium carbonate. 

DecomjKising hypo])hospbite of 


phite 


lime with sodium carbonate. 

Liquor sodie chlori- 

Ditto 

Passing chlorine through its solu- 

natsB 


tion. 

Sodium valerianate . 

Ditto 

Neutralising by valerianic acid. 

Sodinm salicylate, 

Ditto 

Neutralising solution b\ salicylic 

B. and U.S.P. 


acid with slight excess of acid 

Sodium sulphocarbo- 

Ditto • 

and evaporating. 

Decomposing by barium sulpho- 

late, B, and U.S.P. 


carbolate. The barium sulpho- 

Sodium bisulphite. 

Sodium carbonate . 

carbolate is prepareil by mixing 
equal parts of carbolic and strong 
sulphuric acid, allowing them 
to stand for some days, diluting 
and neutralising with barium 
carbonate. 

Saturating its solution with sal- 

U.S.P. 


phurous acid. 

Sulphite, B. and 

Sodium bisulphite . 

Adding an equal weight of sodium 

U.SJP. 


carbonate to the bisulphite pre- 

Hyposulphite, U.S.P. 

Sulphite • • 

pared as above. 

Heating with sulphur. 

and B.P,, App. 

Borax 

_ 

Found native. 

Nitrate 

— 

Found native. 

Araeniate . 

Carbonate and nitrate 

Fusing with arsenious acid. 


Genera Impurities of Sodium Salts.— A a sodium carbonate 
is prepared from sodium sulphate, and tlie latter from sodium 
chloride, sulphates and chlorides may be present as impurities 
in it. As the other sodium salts are chiefly obtained from the 
carbonate, chlorides and sulphates also come to be present as 
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impurities in them. They also occur even in the* nitrate of 
sodium found native. 

General Tests for Impurities in Sodium Salts. — In order 
to distinguish between salts of potassium and sodium, as well as 
to prove the absence of potassium as an impurity, the B.P. 
directs that the solutions of sodium salts, when acidulated, 
should not give a precipitate with perchloride of platinum. The 
U.S.P. directs that the yellow colour which sodium salts give to 
the flame should not appear more than transiently red when seen 
through a blue glass. The absence of chlorides and sulphates is 
ascertained by the usual tests (pp. 594, 595), and the absence of 
metals by the want of any colour or precipitate on the addition 
of hydrosulphiiric acid or ammonium sulphide. 

General Action op Sodium Salts. —Salts of sodium diffuse 
more slowly than those of potassium. They are neither absorbed 
nor excreted so readily, and have not a marked diuretic action. 
When locally applied to muscle and nerve in large doses they 
paralyse both, but not so powerfully as salts of potassium, nor 
have they such a paralysing action upon the involuntary muscle, 
either of the heart or the intestine. In large doses they lengthen 
the muscular curve, and increase the length of the curves pro- 
duced by calcium and strontium instead of shortening them, like 
potassium (p. 142). 

Urate of sodium is less soluble than urate of potassium or 
lithium. It is therefore less readily excreted, and forms the 
nodules known by the name of chalk-stones in gouty patients. 

B.P. Sodium. Sodium. Na; 23. The metallic element 
sodium as met with in commerce. It should be preserved in 
well-stoppered bottles under mineral naphtha. 

Characters. — A soft metal, rapidly oxidising in the air, but 
showing a bright metallic surface when freshly cut. 

Reactions. — It attacks water or alcohol, with evolution of hydrogen gas, 
little or no insoluble matter remaining. Twenty-three grains, cautiously 
dissolved in water, retjuire for neuti'alisation at least 975 grain-measures of 
the volumetric solution of oxalic acid. 

Preparation. 

Liquor Sodii Ethylatis. 

B.P. Liquor Sodii Ethylatis. Solution of Ethylate op 
Sodium. — It contains 19 i)er cent, of the solid salt, NaC^H^O. 

Characters. — A colourless liquid of sjTupy consistence, be- 
coming brown by keeping. Specific gravity 0*867. 

pAiPAiuTioN. — By dissolving metallic sodium (1) in ethylio alcohol (20) con- 
tained in a flask which is kept cool in a stream of cold water. The aolation 
should be recently prepared. 

Reactions. — Wlien heated it boils and gives off alcoholic vapouro, leaving 
a white salt which, on being strongly heated, chars. If the white salt be 
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mixed with water and heated, it yields alcohol, and the solution, on evapora* 
tion, leaves a white residue consisting almost wholly of caustic soda. 

Action. — It is a powerful caustic. 

Use. — To destroy naevi. It should be applied by means of 
a glass rod to the naevus for two or three days successively, and 
then discontinued until the scab which forms has become de- 
tached, after which the treatment should be resumed. 

Sodii Chloridum, B. and U.S.P. Chlokide of Sodium. 
Common Salt. NaCl ; 58’4. 

Characters. — In small white crystalline grains, or trans- 
parent cubic crystals, free from moisture. It has a purely saline 
taste, and imparts a yellow colour to flame. 

Solubility and Reactions. — Is soluble m water. The solution gives 
the reaction of a chloride (p. 594), and does not give that of iiotassium but of 
sodium (p. 617). 

Pkepakations in which Chloride or Sodium is used. 

Acidum Hydrochloricum. Hydrargyri Perchloridum. 

Hydrargyri Subchloridum. 

Actions. — Although chloride of sodium is not much used as 
a remedy, it is most important as a food. It forms a large pro- 
portion of the salts of the body, and no doubt plays a very 
important part in tissue-change. When persons are deprived of 
it for a length of time the longing for it becomes intense, and 
animals will go very great distances to obtain it. When mixed 
with water, in the proportion of 0*65 to 100, the solution does 
not destroy animal tissues like water alone, and may be mixed 
with blood without destroying the corpuscles (ride p. (iOO). Strong 
solutions, however, are intensely irritating. When injected into 
the lymph-sac of a frog it causes increased diapedesis of the red 
corpuscles, which then pass out through the ves.sels in consider- 
able numbers. It is possible that an increase in the proix>rtion 
of sodium chloride may have something to do with the produc- 
tion of scuny, as this disease appears to be relieved by salts 
containing another base than sodium and another acid radical 
than chlorine. 

Uses. — Externally it is used as a stimulant to the skin in 
the form of baths (pp. 459 and 489). A solution of salt of j to 
1 per cent, has l)een recommended by Kuhne to wash wounds 
and raw surfaces in place of water, as it does not destroy the 
vitality of the tissues, and a similar solution may he used instead 
of water to wash out the nasal cavities, either alone or mixed 
with other medicaments. When taken in cijusiderable quan- 
tities it produces vomiting, and may be used as an emetic, 
either alone or to aid the action of other emetics. Half a toar 
spoonful of dry salt, rejicated until nausea is produced, is said 
sometimes to arrest haemoptysis. It appears to diminish the 
secretion of mucus, and may be given to children suffering from 
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worms, where the intestinal mucus is excessive and affords a 
nidus for the parasites. 

A solution (388 in water) flavoured with liquorice, in table- 
spoonful doses every two hours, sometimes proves very useful in 
causing absorption of pleuritic serous exudation. It is contra- 
indicated when the exudation is purulent. 

After haemorrhage there is generally excessive thirst, and the 
addition of chloride of sodium to the water drunk by the patient 
has been recommended in order to prevent destruction of the 
blood-corpuscles which might arise from the absorption of small 
amounts of pure water. During convalescence patients some- 
times exhibit a desire for salt and indigestible food, which, if 
given, would probably derange the digestion, but the craving 
may be allayed by giving salt alone. It has been used in bilious 
diarrhoea, in doses of 10 to 60 grains, three or four times a day. 

As an enema to destroy ascarides it is frequently used. The 
proportion generally is 1 or 2 tablespoonfuls to the pint of water. 

Sodii Carbonas, B. and U.S.P. Carbonate of Sodium. 
Na2C03.10H,0 ; 286. 

Obtained from the ashes of marine plants, or produced by 
chemical decomposition with chloride of sodium. 

Characters. — In transparent, colourless, laminar crystals, of 
a rhombic shape, efflorescent, with a harsh alkaline taste and 
strong alkaline reaction. 

Reactions. — By heat it undergoes aqueous fusion, and then dries up, 
losing 63 per cent, of its weight. 

20 grains 1 nPutmliRP I 

Carbonate of Sodium) “ llO^ grains Tartaric Acid. 

Dose. — 5 to 30 grains. 

Preparations. 

B.F. DOSE. 

Sodii Carbonas Bzsiooata. Dried carbonate of sodium (used for 

pills) 3~10gr8. 

Uses. — I t is not much used as a remedy. Its chief use is 
in the preparation of other sodium salts. A dilute solution of it 
may be used as a wash to the skin to remove itching. In cases 
of anromia it may be combined with ferri sulphas exsiccata, 
4 grains of each, in pill. 

Soda Caustica, B.P. ; Soda, U.S.P. Caustic Soda, B.P. ; 
Soda, U.S.P. — Hydrate of sodium, NaHO, 40, with some im- 
parities. 

Characters. — Hard, greyish-white pencils or fibrous pieces, 
deliquescent in moist air, dry and efflorescent in dry air, very 
alkaline and corrosive. 

Reactions and Tests.— It gives the tests of sodium (p. 617), and not of 
potassituxi. Its solution in water, acidulated by nitric aoi^ effervesces only 
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subtly (limit of carbonate) and gives only scanty white precipitates with 
nitrate of silver and chloride of barium (limit of chlorides and siuphates). 

Impurities. — Carbonate, chlorides, sulphates. 

Preparation containing Caustio Soda. 
mqnor Sodoe 18*8 grains in 1 fluid ounce. 

Use. — It is used as caustic like potash, but has less affinity 
for water, and so does not take it from the tissues and destroy 
them so powerfully. At the same time it has less tendency to 
run over adjacent parts. 

Liquor Sodse, B. and U.S.P. Solution of Soda. — An 
aqueous solution of hydrate of sodium (NaHO ; 40) containing 
about 3 per cent, of the hydrate, U.S.P. (4’1 per cent. B.P.). 

Characters. — Like those of liquor potassae (p. 607), but it is 
not precipitated by tartaric acid nor by perchloride of platinum. 

Uses. — Is used in preparing ferric oxide and in other phar- 
maceutical processes, as it is cheaper than solution of potash. 
Internally it may act on the blood, rendering it and the secretions 
more alkaline, but it will not alter nutrition in the way that 
potassium salts do. 

Sodii Bicarbonas, B. and U.S.P. Bicarbonate of Sodium. 
NaHCO, ; 84. 

Characters. — In powder, or small opaque irregular scales, 
white, of a saline and not unpleasant taste. 

Reactions, — It gives the reactions showing the presence of sodium, and 
of carbonic acid. It is distinguished from carbonate by its solution in cold 
water giving a “white and not a coloured precipitate with solution of per- 
chloride of mercury. 

20 grains of Bi- ) ^ y 116*7 grains of Citric Acid, or 

carbonate of Sodium ) ^ ^^^ll7’8 grains of Tartaric Acid. 

Dose. — 10 to 60 grains. 

Preparations containing Bicarbonate of Sodium. 


MJF, 1 > 08 B. 

liquor SodSB SfEerveaeans (soda- water)... 30 grains in 1 pint pint. 

So4il Citro-tartraa BfferTaacena 17 parts in 31 6 grs. to I-oz. 

Troobiael Sodii Blearbonatia 5 grs. in each lozenge...! to 6. 


U.8.F. 

Sodii Bicarbonas Venalis (for external use). 

Mistura Rhei et Sodie 2 dr. to 3 oz. 

Pul vis Effervescens Ckimiiositus one or two powders. 

U.S.P. Sodii Bicarbonas Venalis. Commercial Bicarbonate of Sodium. — Should 
contain 95 per cent, of pure bicarbonate, which it resembles in appearance and tests. 

U.S.P. Mistura Rhei et 8od«. Mixture of Rhubarb and Soda. — Bicarbonate of 
sodium 3, fluid extract of rhubarb 8, spirit of peppermint 8, water q.s. to make 100. 

C.S.P. Pulvis Effervescens Compositns. Compound Effervescing Powder. — 
Bicarbonate of sodiozii 8, tartrate of potassium and sodium 24, mixed to make a 
powder of 160 grains ; tartaric acid, in separate powder, 85 grains. 

Uses.— B icarbonate of sodlnm has a slight local irritant 
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axition. It may be used as a wash in cases of itching skin- 
diseases, e.g. prurigo, and as a lotion to eczema. The strength 
is 2 grains to the ounce, and it is applied like water-dressing. 

A solution of this strength when used to rinse the mouth 
sometimes relieves the pain of toothache, and also relieves 
headache, either temporal or occipital, depending on decayed 
teeth, even though no pain should be felt in the tooth itself. 

It may also be used to prevent injury to the teeth from acid 
tonics. 

Mixed with tincture of opium, and introduced into the cavity 
of a decayed tooth by means of a pledget of cotton-wool, it will 
often arrest the pain of toothache. When swallowed it stimu- 
lates the secretion of gastric juice, and is a most efficient remedy 
when given from ten minutes to half an hour before meals, in 
cases of atonic dyspepsia, where the patient complains of weight 
or pain at the pit of the stomach, pain between the scapulae, and 
much flatulence unaccompanied by constipation. In such cases 
it is often advantageous to combine it with a bitter tonic and 
some carminative. As dyspepsia often occurs in persons engaged 
in business who cannot carry mixtures about with them, the 
lozenges (B.P.) are very useful, for they can be easily carried 
about and taken when necessary. 

It also relieves frontal headache, unaccompanied by constipa- 
tion, where the headache is situated just at the junction of the 
forehead with the hairy scalp. Frontal headache, lower down, 
just above the eyebrows, is better treated by nitro-hydrochloric 
acid (p. 576). In persons who suffer from great acidity after meals, 
it may be used as an antacid. A solution of ^ or 1 grain to the 
ounce of water or milk is exceedingly useful in the diarrhoea and 
marasmus of infants. 

It is also serviceable in cases of diabetes, to lessen the amount 
of sugar. It renders the bronchial secretion less tenacious, but 
is not so useful as bicarbonate of potassium. The lozenges are 
very convenient in such cases. 

It seems to have less tendency than potash to produce 
catarrh of the stomach, and may be used for a longer time 

(p. 606). 

As sodium naturally exists in large quantity in the blood, the 
amount we can add is but a small fraction of that quantity, and 
its alterative action is very slight. It will increase the alkalinity 
of the blood, and has been given instead of bicarbonate of potas- 
sium in acute rheumatism, but it is perhaps not so good. The 
urate of sodium is not so soluble as that of potassium, so sodium 
is not so good in the uric acid diathesis (Garrod), and its diuretic 
powder is also less. 

B.P. Sodii Citro-Tartras Effervescens. Eptervescent 

CiTHO-XARTKATE OP SODIUM, 
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Chabactebs. — A granular powder which effervesces on the 
addition of water. 

Dose. — 60 grains to J-ounce. 

Use. — If absorbed there may be some slight difference be- 
tween the effect of this salt and of tartarated soda, which contains 
some potash, but this is very slight, and of no importance. It 
is used only for its laxative effect. It is both pleasanter to take 
than tartarated soda, and it is less likely to cause unpleasant 
feelings in the stomach. 

Soda Tartarata, B.P. ; Potassii et Sodii Tartras, U.S.P. 

Tabtabated Soda, B.P. ; Tabtbate op Potassium and Sodium, 
U.S.P. Rochelle Salt. NaKC4H40g.4Hj0; 282. 

Chabacters. — In colourless, transparent prisms or halves of 
prisms, of the right rhombic order, generally eight-sided ; tasting 
like common salt. 

Impurity. — B itartarate of potassiimi. 

Test. — ^E ntirely solnble in cold water. 

Keactions. — ^Heated with sulphuric acid it blackens, evolving inflammable 
gases and the odour of burnt sugar (tartrate). It imparts a yellow colour to 
flame (sodium). A strong solution gives a crystalline precipitate with a small 
quantity of acetic acid (potassium). 

Dose. — As a purgative, :|t to i ounce ; as a diuretic, 30 to 60 
grains. 

Uses. — In large doses it retains water, quickens peristalsis, 
acts as a purgative, and is chiefly used as such. In small doses 
it is absorbed from the intestines, is converted in the blood into 
carbonate of potassium and sodium, causes diuresis and renders 
the urine alkaline. It may be used as a remote antacid. 

Sodii Acetas, B.P. Appendix, and U.S.P. Acetate op 
Sodium, U.S.P. NaCjHjO^.SHjO ; 136. 

Uses. — In testing and in preparing acetic ether. 

Borax, B.P. ; Sodii Boras, U.S.P. Borax, B.P. ; Borate 
OF Sodium, U.S.P. Biborate of Sodium. Na^407.10H20 ; 382. 

A native salt. It is also made artificially by boiling together, 
in proper proportions, boric acid and carbonate of sodium. 

Characters. — In transparent, colourless crystals, sometimes 
slightly eflflioresced, with a weak alkaline reaction. 

SoLUBiUTr. — Insoluble in rectified spirit, soluble in water. 

Reactions. — A hot saturated solution, when acidulated with any of the 
mineral acids, lets fall, as it cools, a scaly crystalline deposit (boric acid), the 
solution of which in spirit bums with a green fiame. 

Dose. — 6 to 40 grains. 

Pbepabahons. 

CHyeerininii Xoraoia 1 part in 6 by weight (« 1 oz. in 4 fluid oz. glycerine). 

Mel Xoraela 66 grains in 1 oz. 

Used also to prepare boric acid. 
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Uses. — Borax destroys low vegetable organisms and prevents 
their germination. It thus acts as a disinfectant. Applied to the 
skin it removes the epidermis, and may be used for this purpose 
instead of soap. It is used as a lotion in acne. It forms a useful 
wash to remove scurf from the head, chloasma or liver spots, 
and to allay itching in urticaria, psoriasis, impetigo, and pruritus 
pudendi, scroti, and ani ; it is also used in acute eczema in a 
solution of 1 per cent, with 1 per cent, of acetate of alum. In 
intertrigo it may be dusted on in a mixture with 5 per cent, of 
oxide of bismuth and starch. It is much employed in aphthous 
conditions of the mouth and throat, either alone or combined 
with chlorate of potassium. It maybe given simply in solution, 
or in the form of the honey or glycerine. As an injection it is 
useful in leucorrhoea and gonorrhoea. 

It has been supposed to have a special action upon the uterus, 
and has been employed in amenorrhoea, dysmenorrhcea, and puer- 
peral fever and convulsions. On account of its asserted power 
to increase the uterine contraction, it ought either to be avoided 
or employed with care during pregnancy. Borax is useful in some 
cases of epilepsy in doses of 10 to 15 grains three times a day. 
It acts as a solvent to benzoic acid. 

Sodii Sulphas, B. and U.S.P. Sulphate of Sodium. 
Glauber’s Salt. NajSO^.lOHjO; 322. 

Characters. — In transparent, oblique prisms. It has a salt 
and bitter taste and effloresces on exposure to the air. 

Solubility. — It is soluble in water, insoluble in spirit. 

KKACTioNs.—It gives the reactions of sodium (p. 017) and of a sulphate 
(p. 5<Jo). 

Preparation, B.P. — May be obtained from the residue left in the manu- 
facture of hydrochloric acid, by neutralising it with carbonate of sodium, and 
crj^stalhsing from solution in water. 

Dose. — ^ to 1 ounce. 

Uses. — Sulphate of sodium, when introduced into the 
stomach, is supposed to excite peristaltic movements in it, and 
to have a similar action upon the intestine. It produces in the 
intestine a secretion of watery fluid, and acts as a purgative. It 
is use3 either alone, or mixed with bicarbonate of sodium, in 
ulcer of the stomach, chronic gastritis, and dilatation of the 
stomach. A mixture of sulphate and bicarbonate of sodium has 
been used in imitation of the Carlsbad salts obtained by evapora- 
tion of the natural mineral water of Carlsbad. The mixture, or 
the natural salts, ought to be taken dissolved in warm water 
immediately after rising, and it is better to sip the solution at 
intervals, while dressing, than to drink the whole off at a draught 
(p. 406). One-third of a teaspoonful of the crystallised salts in 
a large tumblerful of warm w^ater, taken immediately on rising, 
is frequently sufficient to produce one free action of the bowels 
after breakffist, and no more. This quantity of salts, with a 
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smaller quantity of water, may have no action ; and if a smaller 
quantity of water be used along with a larger quantity of salts 
it not unfrequently happens that several scanty motions occur 
during the day, with considerable discomfort in the abdomen. 

Carlsbad water, natural or artificial, is also useful in bilious 
disorders, and in persons of a gouty diathesis. A gentle course 
will often remove the dulness, irritability, and other symptoms 
w hich accompany biliary derangements or precede a gouty attack. 
It may be used, also, with advantage in chronic constipation and 
tendency to congestion of the brain or of the abdominal and pelvic 
organs. A continued course of the water is exceedingly bene- 
licial in cases of excessive obesity, and also in diabetes mellitus. 

The Carlsbad waters contain a number of other salts which 
are not crystallised out, and they often prove much more efficient 
when drunk at the springs than when the solution of the salts is 
taken by patients at their own homes. The great benefit which 
is often obtained from a course of the waters at Carlsbad is no 
doubt due in great measure to the diet and regimen which 
patients will follow there in company with others, but which 
nothing would induce them to conform to while at home. 

Sodii Sulpho-carbolas, B. and U.S.P. Sulpho-Cardolate 
OF Sodium. NaCgHj^S04.2H20. 

Characters. — Colourless, transparent, rhombic prisms, in- 
odorous, or nearly so, with a cooling, saline, and somewiiat bitter 
taste. 

Solubility. — RoaJily soluble in water, less so in spirit. 

Reactions. — On ignition it gives off vapours of carbolic acid, and the resi- 
due dissolved in w'aler gives a precipitate with cliloride of bariimi (sulpluite). 
It gives a yellow colour to fiaine. The watery solution is neutral to test- 
paper, and ^ves a violet colour with percliloride of iron. It is not at onco 
rendered turbid by chloride of barium. 

Dose. — 10-15 grains. 

Action. — Antiseptic and mildly astringent. 

Uses. — It arrests fermentation in the stomach, and when 
given before meals is useful in flatulence and acidity occurring in 
phthisical patients. It may be combined with hitters. It is used 
in septic conditions. 

Sodii Phosphas, B. and U.S.P. Phosphate of Sodium. 

Na.;HP0,.12H,0 ; 358. 

Chaiiacters. — In transparent, colourless, rhombic prisms, 
terminated by four converging planes, efflorescent, tasting like 
common salt. It imparts a yellow colour to flame. 

Reactions. — Its solution has a faintly alkaline reaction ; it gives a yellow 
precipitate with nitrate of silver, the resulting fluid acquiring an acid reaction 
(phosphate). 

Dose.— As a purgative, i to 1 ounce. As an alterative, 20 to 
40 grains. 
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Uses. — It is used as a purgative in children and in delicate 
persons, both because it acts gently and has little or no taste. It 
may be easily given to children in a little soup without their 
knowing it. 

It has been used in fevers as a purgative, and in rickets in 
order to supply phosphoric acid to the bones. It has been found 
especially useful in children with hepatic derangement, as shown 
either by white or green stools, or by jaundice. The dose for 
them is 3 to 10 grains given in food or milk. 

U.S.P. Sodii Chloras. Chlorate of Sodium. NaClOg; 106*4. 

Characters. — Colourless, transparent tetrahedrons of the 
regular system; permanent in dry air, odourless, having a 
cooling saline taste and a neutral reaction. 

Solubility. — Soluble in 1*1 parts of water, and in 40 parts alcohol at 
15° C. (59° F.) ; in 0*5 parts of boiling water, and in 43 parts of boiling 
alcohol. 

liEACTioNs. — AVhen heated the salt melts, and afterwards gives off a por- 
tion of its o\^\gen, finally leaving a residue of sodium chloride which gives 
the reactions peculiar to it (p. 620). 

Uses. — Similar to those of chlorate of potassium (vide p. 613). 
As it is more soluble, stronger solutions can be employed. 

Sodii Hypophosphis, B. and U.S.P. Hypophosphite of 
Sodium. NaHaPO^.H^O ; 106. 

Characters.— Small, colourless or white rectangular plates, 
or a white granular powder, deliquescent on exposure to air, 
odourless, ha\ing a sweetish saline taste and a neutral reaction. 

Solubility. - Soluble in 1 part of water and in 30 parts of alcohol at 15° C. 
(59° F.) ; in 0*12 parts of boding \\attT, and m 1 part of boiling alcohol. 

Keactions. — ^Vheu heated in a dry test-tube the salt loses w ater, and then 
C'Vt)l\es a spontaneously inflammable gas (phosphoretted hydrogen), bm'nmg 
w ith a briglit yellow flame. A fragment of the salt imparts to a non-luminous 
Jlamc an intense yellow’ colour, not appearing more than transiently red w^hen 
observed through a blue glass. On triturating or heating the salt W’ith an 
oxidising agent the mixture will explode. 

Dose. — 1 to 10 grains (5 to 10 grs. B.P.). 

PHErAIlATlON. 


Syrujius H}‘pophosphitum. 

Uses. — It is said to have a stimulating action upon the 
nervous system, and to increase digestion and nutrition. It is 
chiefly given in the earlier stages of phthisis (vide p. 717), and 
in antemia and nervous debility. 

U.S.P. Liquor Sodii Silicatis. 

Characters. — An almost colourless, slightly yellow, viscid 
liquid, with a sharp saline taste and an alkaline reaction. 

• t a 



628 


INORGANIC MATERIA MEDICA. 


[sect. III. 


Reactions. — It imparts an intense yellow colour to a non-luminous flame. 
A small quantity should not produce any caustic effect on the skin (showing 
the absence of excess of alkah). 

Use. — It is used for making bandages, which are thus ren- 
dered lighter than piaster-of-paris, and stronger than starch, 
bandages, 

U.S.P. Sodii Benzoas. Benzoate of Sodium. NaC^H^O,. 
H,0 : 162. 

Characters. — A white, semi-crystalline, or amorphous powder, 
efflorescent on exposure to air, odourless, or having a faint odour 
of benzoin, of a sweetly astringent taste, free from bitterness, 
and having a neutral reaction. 

Tests. — When heated the salt melts, emits vapours having the odour of 
benzoic acid, then chars, and finally leaves a blackened residue of an alkaline 
reaction and exhibiting the reactions of sodium (p. 617). On mixing an 
aqueous solution of the Salt with a dilute solution of ferric sulphate a flesh- 
coloui*ed precipitate is produced. 

Dose. — 10 to 20 grains. 

Uses. — It has been strongly recommended as a remedy in 
phthisis, and has also been used in puerperal fever and to elimi- 
nate uric acid in gout. 

Sodii lodidum. — Vide p. 563. 

Sodii Bromidum. — Vide p. 555. 

U.S.P. Sodii Pyrophosphas. Pyrophosphate of Sodium. 
Na.P^O^.lOHjO ; 446. 

Characters.— Colourless, translucent, monoclinic prisms, per- 
manent in the air, odourless, ha\’ing a cooling, saline, and feebly 
alkaline taste, and a shghtly alkaline reaction. 

Solubility. — Soluble in 12 parts of water at 15° C. (59° F.) and in IT 
parts boiling water ; ins^duble in alcohol. 

Reactions. — Its aqueous solution w'ith excess of test-solution of nitrate of 
silver gives a white precipitate and a neutral filtrate. 

Action. — Its actions in medicinal doses appear to he nearly 
the same as those of the phosphate, but probably it would have 
a greater influence on the nervous system. 

Uses. — To prepare the pyrophosphate of iron. 

Sodii Salicyias, B. and U.S.P. Salicylate of Sodium. 
2NaC,H,03.H20 ; 338. 

Characters. — Small, white, crystalline plates, or a crystal- 
line powder, permanent in the air, odourless, having a sweetish 
saline and mUdly alkaline taste and a feebly acid reaction. 

SoLUBiuTY. — Soluble in 1*5 parts of water and in 6 parts of alcohol at 
15° C. (59° F.) ; very soluble in boiling water and in boiling alcohol. 

Reactions. — When heated the salt gives off inflammable vapour and 
lea\ es an alkaline residue amounting to between 80 and 81 per cent, of the 
original weight, and which gives the reactions of sodium carbonate. 
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Dose. — In rheumatism with high temperature 10 to 20 grains 
every two to four hours. The addition of some aromatic spirit 
of ammonia, or alcohol in some form, tends to lessen the cardiac 
depression which the salicylate alone may cause. 

Action and Uses. — It agrees in its action with salicylic acid, 
excepting that it has no power to destroy low organisms. In 
febrile conditions, and especially in acute rheumatism, it greatly 
lowers the temperature and lessens the pain. Its use should be 
continued for some time after apparent convalescence, as the 
temperature is apt to rise again when the administration of the 
remedy ceases. It often gives relief in tonsillitis. In small doses 
it is useful in chronic rheumatism. In doses of ^ to 2^ gi*ains 
every quarter or half hour it will often cut short headaches. The 
symptoms of its physiological action are the same as those of 
salicylic acid (see p. 819) — ringing in the ears, &c. (pp. 228 and 
229). These symptoms may be lessened by ergot, hydrobromic 
acid, or bromides. It renders the bile more watery, and so may 
])e used to prevent gall-stones; it is sometimes very useful in 
diabetes. 

U.S.P. Sodii Santoninas. Santoninate of Sodium. 2XaCi5 
H^O^.TH^O; 698. 

PllEPAUATION. I>OSE. 

Trochisci Sodii Santoninatis 1 grain in each, 1-5 lozenges 

Characters. — Colourless, transparent, tabular, rhombic crys- 
tals, slowly coloured yellow by exposure to light, slightly efflo- 
rescent in dry air, odourless, having a mildly saline and somewhat 
bitter taste, and a slightly alkaline reaction. 

Reactions. — The aqueous solution, on the addition of hydrochloric acid, 
deposits a crystalline jirecipitate, which is soluble in chlorofonn, and which 
yields, with alcoholic solution of potassa, a scarlet-red liquid gradually 
becoming colourless. 

Dose. — 8 to 10 grains. 

Uses. — This substance has been introduced into the U.S.P. 
as an anthelmintic. 

Sodii Sulphis, B. and U.S.P. Sulpiiite of Sodium. 
Xa^SOg.TH^O; 252. 

( hiARACTERs. — Coloui'lcss, transparent, monoclinic prisms, 
efflorescent in dry air, odourless, having a cooling saline and 
sulphurous taste. 

Reactions of Sodium Sulphite, Bisulphite, and Hyposulphite.— They 
all evolve suliihurous acid vapours, recognised by their giving the smell of 
hiiming sulphur on the addition of hydrochloric acid to an aqueous solution. 
The hyposulphite is distinguished from the sulphites by the acid causing 
sulphur to be deposited from the solution, and thus rendering it turbid, whilst 
Hohitions of the sulphites remain cleeu*. The sulphites are distinguished 
from each other by the bisulphite having an acid and the sulphite a neutral 
•or feebly alkaline reaction. 

Dose. — 5 to 20 grains, or even up to 1 drachm (3*9 gm.). 
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Uses. — A solution of 1 part in 8 of water is used in cases of 
aphthse in the mouth ; it has been given also to destroy sarcinsa 
and torul© in cases of yeasty vomiting {vide Sulphurous Acid, 
p. 572). In some cases of boils the sulphite and hyposulphite in 
15 to 20 grain doses every 2 or 8 hours are said to have effected 
a cure. 

U.S.P. Sodii Bisulphis Bisulphite of Sodium. NaHSOj ; 
104. 

Characters. — Opaque, prismatic crystals, or a crystalline or 
granular powder, slowly oxidised, and losing sulphurous acid on 
exposure to air, having a faint sulphurous odour, and a disagree- 
able sulphurous taste. 

Dose. — 15 to 60 grains. 

Uses. — The same as those of the sulphite. 

U.S.P. and Appendix B.P. Sodii Hyposulphis. Hyposul- 
phite OF Sodium. Na2S203.5H20 ; 248. 

Characters. — Large, colourless transparent prisms or plates ; 
no smell ; cooling, rather bitter taste. 

Use. — It is an antiseptic and deodoriser like the sulphites. 
Chiefly used as a reagent to estimate iodine {v'ulv p. 556). 

B.P. Sodii Valerianas. Valerianate of Sodium. NaCr^Hj^O^. 

Cn^iRACTERs. — In dry white masses, without alkaline reaction, 
entirely soluble in rectified spirit, and giving out a pow(‘rful 
odour of valerian on the addition of dilute sulphuric acid. 

Preparation.— By distillmj? amylic alcohol with a mixture of dilute 
sulphuric acid and an aqueous solution of bichromate of potassium ; 
2K .Cr^O, + 8 H.,S 04 =* •¥ 2K,804 + 8H,,0 + 30, ; and C^H,,IIO + O , 

= -f H.^0. The \alenanic acid thus obtained is saturated with a 

solution of soda and dned : + NaHO « NaC\ UyO^ + H 2 O. 

Dose . — \ to 5 grains. 

Preparation in whico Valeri \nate of Sodicm is rsEO. 

Zinci Valerianas. 

Use. — As an antispasmodic in hysteria. It is chiefly useil 
for making the zinc salt. 

LITHIUM. Li; 7. 

Sources of Lithium. — Native silicates and phosphates of 
lithium and other metals. 

Reaction. — It is recognised by the red colour which it gives to 
flame. This appears to be more brilliant when the salt is first 
converted into chloride by addition of hydrochloric acid. 

General Impurities of Lithium.— Alkalis, alkaline salts, and 
metals. 
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PREPABATION OF LiTHIUM SaLTS. 


Lithium Salt 

la prepared from 

By 1 

Carbonate, B. and 

Lithium chloride ob- 

Precipitating with carbonate of 

U.S.P. 

tained from minerals 

ammonium. 

Citrate, B. and U.S.P. 

Lithium carbonate . 

Dissolving in citric acid. 

Benzoate, U.S.P. 

Ditto 

Neutralising in hot solution with 
benzoic acid, filtering, and evapo- 
rating to dryness, or crystallising. 

Salicylate, U.S.P. 

Ditto 

Neutralising hot solution with 
salicylic acid, filtering, and eva- 
porating. 

Bromide, U.S.P. 

Ditto 

Neutralising with sulphuric acid, 
and decomposing the sulphate 
thus obtained by bromide of 
potassium. 


TESTS,--The alkalis are detected by ipniiting the lithium salt and convert- 
ing:^ tlie carbonates which remain (when the acid has been an orpjanic one, as 
citric or salicylic) into chloride by the addition of hydrochloric acid. On 
cNaporatin^ the filtered solution to dr^mess, 1 part of the residue should be 
cdiuplctely soluble in 3 parts of alcohol, and should give no precipitate on the 
/uldition of an equal volume of stronger ether, U.S.P. (Alkaline salts, if 
jM esent, would give a precipitate.) A solution m water of another portion of 
the roHidiie should give no preeijutate with a solution of oialato of ammonium 
(ai.senoe of alkalino earths), and no precipitate or colour with hj-drosulphurio 
acid or ainmouiiun sulphide (absence of metals, U.S.P.) . 

Geneh.vl Action of Lithium Salts. — The action of lithium 
upon nuiscle, nerves, and nerve-centres is very much hke that of 
potassium {vide p. 605), but is more powerful. 

Lithii Carbonas, B, and U.S.P. Carbonate of Lithium. 
Li,C03 ; 74. 

Characters. — In white powder or in minute crystalline grains, 
alkaline in reaction. 

Solubility. — It is soluble in 100 parts of cold water, insoluble in alcohol. 

Keactions. — It dissolves with effervescence in hydrocliloric acid ; and the 
solution evaporated to dryness leaves a residue of chloride of lithium, which 
coiniiiunicates a red colour to the flame of a sjiirit-lamp, and redissolved in 
water yields a precipitate wdth phosphate of sodium. 

])osE. — 3 to 6 grains. 


Preparation. 

a.». 

Xtlquor XiithlaB Bffenreaoens. Lithia Water (10 grains in 1 pint of water 
Baturated with carbonic acid), given in quantities of 5 to 10 fluid ounces. 

Uses. — The urates of lithium being much more soluble than 
those of cither potassium or sodium, lithia is often employed in 
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preference to these other alkalis in gout. It is given internally 
in order to aid in the elimination of uric acid by the kidneys, to 
prevent the gouty paroxysm, and to lessen the acidity of the 
urine, to prevent the deposit of uric acid gravel or calculi in the 
kidneys or bladder, and also to aid in their solution when already 
formed. It is applied locally to parts affected with gouty inflam- 
mation, in order to aid in the solution and absorption of the 
urate of sodium in the tissues. For this purix)se it may be applied 
to stiff joints and chalk-stones, whether covered by the skin or 
already laid bare by ulceration. A solution of lithia, five grains 
to the oimce, is kept constantly applied to the part for several 
weeks together. 

Lithii Citras, B. and U.S.P. Citrate of Lithium 

Li3C,H,0, ; 210. 

Characters and Tests. — A white amorphous powder, deli- 
quescent, and soluble in water without leaving any residue. 

Reactions?. — Heated to redness it blackens, evolving inflammable gases ; 
and leaving a residue of lithium carbonate which gives the usual reactions. 

Dose.— 5-10 grains. 

Use. — It has a similar action to the carbonate, and may be 
used m its stead where we wish to avoid any local action upon 
the stomach itself. 

U.S.P. Lithii Benzoas. Benzoate of Lithium. LiC.H^Oa ; 
128. 

Characters. — A white powder, or small shining scales per- 
manent in the air, odourless or having a faint benzoin-like 
odour ; of a cooling sweetish taste, and a faintly acid reaction. 

Reactions. — IMien heated, the salt fuses ; at a higher temperature it 
chars, emits inflammable vapours having a benzoin-like odour, and finally 
leaves a black residue of an alkaline reaction, and imparting a crini*^^! 
colour to a non-luminous flame. On mixing the aqueous solutum with a 
dilute solution of ferric sulphate, a flesh-coloured p ccipitate is produced. 

Dose. — 8-30 grains (0*5-2 gm.). 

Uses. — It has been used as a remedy for gout and uric acid. 

U.S.P. Lithii Bromidum. — VuP p. 55G. 

U.S.P. Lithii Salicylas. S.vlicylate of Lithium. 
2LiC,HA-H20; 306. 

Characters. — A white powder, deliquescent on exposure to 
air, odourless, or nearly so, having a sweetish taste and a faintly 
acid reaction. 

SoLUBiUTy, — Very soluble in water and in alcohoL 

Reactions. — When stron^y heated the salt chars, emits inflammable 
vapours, and flnaUy leaves a black residue having an alkaline reaction and 
imparting a crimson colour to a non-luminous flame. On supersaturat mg 
the dilute aqueous solution with hydrochloric acid a bulky white precipitate 
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is obtained, which is soluble in boiling water, from which it crystallises on 
cooling ; also soluble in ether ; and producing an intense violet colour with 
ferric salts. 

Uses. — It is used as a remedy in gout and rheumatism, and 
is intended to unite the properties of salicylic acid and lithium. 
It is less irritant to the stomach than salicylic acid. 

Lose. — 20-40 grs. (l'3-2*6 gm.). 


Monad Metals. — Group II. 


AMMONIUM SALTS. Ammonia. NHg; 17. 


Ammonium salts are well-defined, like those of potassium and 
sodium, but the base, instead of being a so-called element, is 
known to be a compound of nitrogen and hydrogen. They are 
formed by the direct union of ammonia, NH 3 , with acids. Thus 
ammonia and hydrochloric acid unite directly to form ammonium 
chloride, NH, -f- HC1 = NH^C1. In the case of other members of 
the metallic group this direct union w’ith the components of the 
acid does not occur, the metal replacing hydrogen, e.g. Zn-f 2HC1 
= ZnCl 2 + Hj. This exception to the general rule may be avoided 
by regarding the compounds of ammonia with acids as not being 
formed by the direct union of ammonia with the acids, but by 
the replacement of hydrogen in a basylous radical ammonium, 
NH,. 

In gaseous ammonia the nitrogen may be] /H 

supposed to be triad vdth its three affinities [- thus, N — H 
saturated by hydrogen, 


In the radical ammonium the nitrogen is\ 
supposed to be pentad, four of its affinities being | 
saturatenl by hydrogen, the other being free tol 
unite with an atom of some other element, ^ 


H 

\ 

H 


In ammonium 
chloride this free 
affinity is saturated 
by chlorine 


H H 


In liquor ammo- 
nia} this free affinity 
is saturated by 
hydroxyl, 


H H 

\ / 
N 

/l\ 
H 0 H 


H 


The atoms of hydrogen in ammonia or in ammonium can be 
replaced by organic radicals, and compound ammonias are 
formed. When the organic radical which replaces the hydrogen 
is of a positive nature, the compounds are termed amines, but 
if it is of a negative nature they are termed amides. 
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Ajmnonium, NH^, does not exist in the free state, and 

NH, 

whether the double molecule, N-Hg or 1 , exists separately 

NH, 

is uncertain. 

It has been supposed to form an amalgam with mercury. 
When mercury, potassium, and sal-ammoniac are mixed, the 
mercury sweUs up enormously and forms a pasty amalgam. 
This may consist of ammonium and mercury, but it soon decom- 
])Oses into mercury, ammonia, and hydrogen, so that some have 
supposed it to be nothing more than mercury which has absorbed 
a certain quantity of gas, as the mercury in this condition yields 
to pressure in the same way as froth does in other liquids. At 
all events the salts of ammonium correspond very closely with 
those of potassium and sodium. In their general reactions they 
differ, however, in the fact that ammonia is volatile, whereas 
potassium and sodium are not. 

Sources of Am^ionium Salts. — Ammonia is formed chiefly 
by the imion of the nitrogen and hydrogen contained in animal 
or vegetable tissues during the processes of decomposition or 
destructive distillation. The principal commercial source ot 
ammonium salts is the amraoniacal liquor from gas-works, though 
some of it is also obtained by the dry distillation of bones in 
making animal charcoal. 

Gener.vl Reactions of Ammonium Salts. — Lik(‘ potash and 
soda, ammonia is not precipitated by most reagents. It is re- 
cognised by its volatile alkaline character. It is gi\en off from 
any of its salts on the addition of caustic potash or soda to tliem, 
and is then distinguislied by its peculiar smell, and by its vola- 
tile alkaline character — turning a piece of red litmus-paper bhu‘ 
and turmeric paper brown, when they are held above the test- 
glass in which the ammonium salt has been mixed with potash 
or soda. It also forms white fumes of ammonium chloride when 
brought near to strong hydrochloric acid. 

General Impurities of Ammonium Salts. — As all the salts 
are obtained from the chloride or sulphate, chlorides or sulphate^ 
may be present. Iron may be present, as the chloride is usually 
sublimed in an iron pot, and, if the heat employed be too great , 
some ferric chloride sublimes along with the ammonium chloride 
and gives it a reddish colour. Some lead may also be present 
from the leaden domes into which the ammonium chloride is 
sublimed. 

General Tests. — Lead and iron are detected by hydrosul- 
phuric acid, or ammonium sulphide, and iron also by ferrocyanidc 
of potassium. As the gas liquor contains many empyreumatic 
substances, these may sublime, and they are tested for in car- 
bonate of ammonium (U.8.P.) by solution of permanganate of 
potassium. The colour of this ought not to alter after standing 
for five minutes. 
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Preparation op Ammonium Salts. 


Is prepared 



From 

Ammonium Chloride, 
B. and U.S.P. 

Gas liquor • 

Ammonium Sulphate, 
U.S.P. 

Liquor Ammonia} 

fortior, B.P. ; Aqua 
Ammonia) fortior, 

U.S.P. 

Ditto • 

Animonium chloride, 
or sulphate 

Liquor Ammoniar, 

B.P. ; Aqua Am- 
monia', U.S.P 
Ammonium Carbon- 
ate, B. and U.S.P, 
Ammonium Valerian- 
ate, U.S.P. 

Ditto • • 

Ditto • « 

Ditto * 

Ammonium Iodide, 
U.S.P. 

Ammonium sulphate 

Ammonium Bromide, 
B. and U.S.P. 

Ditto 

Li(iuor Ammonii Ace- 
tate, B. and U.S.P.’ 1 
Spintus Ammonite 
Aroniaticus, B. and ; 

U.S.P. 

1 Ammonium carbon- 
1 ate 

1 Ammonium carbon- 
ate and liquor am- 
monia* 

Liquor Ammonii Ci- 
tratis Fortior, B.P. 1 

! 

1 Liquor ammonia for- 
tior 

i 

Liquor Ammonia^ Ci- 
tiatis, B.P. 
Ammonium Phos- 

phate, B. and U.S.P. 
Animonium Sulphide 
Ammon i u m N itrate, 
B. and U.S.P. 

i Liquor ammonii ci- 
tratis 

Liquor ammonia . 

Ditto 

Liquor amraoniffi or 
carbonate 


By 


Adding hydrochloric acid and sul)' 
liming in iron pots covered with 
leaden domes ; or by adding sul- 
phuric acid, and subliming the 
ammonium sulphate with so- 
dium chloride in the same way. 

Adding sulphuric acid and sub- 
liming. 

Heating with lime, and saturating 
a quantity of water with the 
gaseous ammonia (NH3) given 
off 

2NH,Cl + Ca(OH), CaCL + 2NH, 

Is simply liquor ammonia fortior 
diluted with 2 parts of water. 

Subliming with calcium carbonate. 

Mixing with lime and neutralising 
valerianic acid with the am- 
monia given off. 

Decomposing by potassium iodide, 
precipitating potassium sulphate 
by alcohol, liitenng, and evapo- 
rating. 

Same [>rocess as for iodide, sub- 
stituting bromide for iodide of 
potassium. Or by neutralising ! 
hydrobromic acid wnth ammonia. 

Neutralising with acetic acid. 

Distilling with volatile oil of nut- 
meg, oil of lemon, rectified spirit, 
and water, B.P. Oil of lemon, of 
la\ender flowers, and of pimenta 
are the flavouring agents, U.S.P. 

Neutralising with citnc acid. It 
would be better prepared by neu- 
tralising ammonium carbonate 
with citric acid. 

By diluting with water five times. 

Neutralising with phosphoric acid. 

Saturating w ith hydrogen sulphide, 

Neutialiaing with dilute nitric 
acid, evaporating and fusing. 


General Action of Ammonium Salts. — This has already 
been described, as well as the modifications induced in it by 
different acid radicals (p. 602). The tetanus produced by am- 
monia and ammonium chloride is due to their action on the 

• Liquor aminonii acetatis fortior, B.P., is made from the carbonate, and liquor 
ammonii acetatis is prepared by diluting the strong solution with water. 
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spinal cord, and not on cerebral centres, for it persists, like that 
of strychnine, after section of the cord, ^he paralysing action 
of ammonium chloride on the muscles modifies the tetanus, in 
so far that after the first spasm, irritation applied to the skin 
does not cause tetanic convulsions, but only a single reflex 
twitch. This effect is usually ascribed to the paralysing action 
on the motor nerves, but it seems really to be due to an affection 
of the muscles (Fig. 167), as well as to a disturbance of the relation 
between the muscle and motor nerve. Amylamine, which is a 
compound ammonia, has a paralysing action on muscle similar 
to ammonia, as shown in Fig. 168. When a muscle has been 
joisoned by some ammonium salt, a single stimulation applied to 



Pro. 167.— Tetanns-tmciug to Fhow the paralj^ing action of amnior.rim snlphatc on muscle. The 
first contraction of the poiisoned niu^Ie ii(arl\ u.^ gnat u*- thui of the uniKOHOiud one, but it 
soon becomes exhausted, and the curve rapull} fails during the continuance of tiie stimulation. 
IK bile that of the normal muscle rather rise®. 

the nerve causes a strong contraction like that of an unjxiisoned 
muscle ; but a second stimulus has sometimes little or no ac- 
tion, and when the muscle is stimulated directly it soon becomes 
exhausted. Ammonia is a powerful muscular irritant, causing 
contraction and subsequent rigor mortis hen applied directly to 
voluntary muscle. 



Pio. 168.— Tetanas-traclng to »bow the paralysing action of amj lamlne on muscle. Of. Fig. 167. 


Ammonium Balts are said to increase the secretion of the 
mucous glands of the bronchi and of the intestine, as well as 
that of the sweat-glands and of the kidneys. Ammonia appears 
to be converted almost entirely into urea in the blood of mam- 
mals, but in birds it is converted into uric acid.' 


' Schrdder, quoted by Kmerin, Zltehr.f. Biol., xxi. p. 76. 
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It increases the formation of glycogen in the liver.' 

Neither ammonia, nor its carbonate, nor its salts with organic 
acids diminish, but rather increase the acidity of the urine, and 
in this ammonia differs from potash, soda, and lithia. 

Ammonii Chloridum, B. and U.S.P. Chloride of Am- 
monium. NH 4 CI; 53*4. 

Characters. — In colourless, inodorous, translucent, fibrous 
masses, tough, and difficult to powder. 

Solubility. — It is soluble in water and in rectified spirit. 

Reactions. — ^\Tien heated it volatilises without decomposition, and 
leaves no residue. Its solution in water gives the reactions of ammonia 
(IL 684) and a chloride (p. 594). 


Preparation. U.S.P. 
Trochisci Arnmonii Chloridi. 2 grains in each 


LOSE. 

1 every hour or two. 


Dose. — 5 to 20 grains. 

Action and Uses. — Cold is produced during the process of 
solution in water of ammonium chloride, and so its solution has 
been used locally in headache, inflammation of the brain, mania, 
and apoplexy. It has been employed as a lotion to remove ecchy- 
moses, to prevent discoloration in bruises and sprains, and to allay 
itching in prurigo. It has been applied locally as a dressing in 
abscess of the mamma, and to remove glandular enlargements. As 
a gargle, it has been used to cause contraction of the enlarged 
flabby uvula, and to relieve the cough which the tickling of the 
pharynx by the uvula often causes. 

A small dose of 5 to 7 gi*s. of ammonium chloride has 
no effect, but if taken fre{|uently it causes di.scomfort and heat 
in the stomach, slight headache, diuresis, and an increased secre- 
tion of mucus from the intestine, although the stools are not more 
numerous. 

Large doses given to animals often cause pain and excite- 
ment, then collapse (no diarrhcea), convulsions, and death. The 
stomach is congested, the mucous membrane swollen, and the 
epithelial cells easily separated. 

The same symptoms are produced when ammonium chloride 
is applied to a wound, and the same }x)st-7nortcm appearances are 
seen in the stomach. 

It thus seems to have a special action on the gastric mucous 
membrane. It is used in Germany in cases which are usually 
supposed to be due to a catarrhal state of the stomach — viz. 
wlien there is loss of appetite, sickness, bad taste in the mouth, 
fulness in the stomach, and flatulence, with a coated tongue, and 
along with these bronchial catarrh without fever. Ammonium 


Bohmauu, Ceniralhlatt /. kliti, Med.^ No. SC, I8d4« 
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carbonate is preferred when there is much cough or the person 
is weak. 

It is also used alone in bronchial catarrh, when this has 
either come on without fever, or the feverish symptoms have 
jmssed oflf. It is supposed to have the power of increasing the 
secretion of mucus in the bronchi as well as in the intestine, and 
it is therefore not given when the expectoration is profuse, but 
only when it is scanty and difficult to bring up. 

It has been given to relieve the vomiting and heartburn 
occurring in cancer of the stomach. It is said to have a 
powerful action on the liver (p. 686), and has been strongly 
recommended in chronic congestion and hepatic abscess, as well 
as in dropsy depending upon hepatic disease. For its alterative 
action it has been given in muscular rheumatism, rheumatic 
pains, and neuralgia. In neuralgia it should be given in half- 
drachm doses several times a day ; but if the pain is not reliev(‘d 
after four or five doses have been given, it may be discontinued. 
It is also useful in neuralgic headaches. 

Liquor Ammoniac Fortior, B.P. ; Aqua Ammoniac For- 
tior, U.S.P. Strong Solution of Ammonia, B.P. ; Stronger 
Water of Ammonia, U.S.P. 

Chail\cters. — A colourless liquid, with a characteristic and 
very pungent odour, and strong alkaline reaction. Specific 
gravity 0*891. 

Pbeparations in which Stbono Solution or Ammonia is used, 

U.S.P. 

Ammonii Phosphas. Spiritus Arumoniie. 

Xdnlmentiim CamplioraB Composltimi (p. 510). 

JUiqnor Amznonlae. 

„ Ammonii Citratis Fortior. 

Spiritus Ammonlae Aromutlous. 

M „ rcetldus. 

Tmctora Opii Ammoniata. 

Action and Uses. — When applied to the nose, the vapour of 
strong ammonia acts as a powerful irritant. It stimulates tlie 
nasal branches of the fifth nerve, and thus refiexly excites the 
vaso-motor centre and raises the blood-pressure. It thus tends 
to prevent or to remove conditions of shock and syncope. When 
applied for too long a time, or in too concentrated a form, it 
may produce inflammation of the mucous membrane and respi- 
ratory passages. Applied to the skin it quickly evaporates, and 
lias hut a shght rubefacient effect, but when its evaporation is 
prevented it passes through the epidermis and acts as a powerful 
vesicant. When swallowed in large quantities, and undiluted, 
it may produce gastro-enteritis, but on account of the vapour 
gaining access to the air-passages and causing immediate suffo- 
cation, it may cause death in a few minutes. Along with the 
ijastro-enteritis there may be comatose symptoms due to the 
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action of the drug itself on the brain after absorption, and 
in this it differs from poisoning by caustic potash or soda. It 
stimulates the circulation reflexly through the nerves of the 
^stomach, and after its absorption stimulates both the respiration 
and circulation by its direct action upon the circulatory and 
respiratory nerve-centres. 

Uses. — Inhalation of its fumes is used to prevent drowsiness 
or fainting, or to recover persons from a faint, or from shock, or 
from the narcosis produced by opium, syncope, or the depression 
caused by vascular sedatives. It should not be applied for too 
long a time, lest bronchitis be induced. It is sometimes emi^Ioyed 
in a milder form to cut short nasal catarrh, to lessen pain in the 
nose and forehead, and diminish the expectoration in chronic 
bronchitis. It is used as a counter-irritant to the skin in 
rheumatic pains, stiffened rheumatic joints, and bronchitis. As 
a vesicant it may be employed where the use of cantharides is 
o])jectionable. A pledget of lint, somewhat larger than the blister 
<lesired, is moistened with ammonia, covered with a watch-glass, 
and applied to the skin until a red ring forms round the glass. 
The ])ledget is then removed and a poultice applied. The poison 
of nettles and insects is frequently of an acid character, and 
ammonia rubbed over the part stung will lessen the pain and 
swelling. The injection of ten drops of strong liquor ammoni e, 
diluted with three parts of water, into the veins, has been recom- 
mended in cases of snake-bite. It may be useful possibly in 
bites of less poisonous snakes, but is of no utility in bites by 
tlie cobra or daboia. It may be given internally, diluted, as a 
stimulant in cases of syncope, and in the depression, weakness, 
and faintness to which some women are subject. In these cases 
the liquor ammoniae may be employed as a substitute for 
alcohol, and thus the tendency to contract habits of drinking 
may be counteracted. It may be used, like other alkalis, to 
stimulate the secretion of gastric juice, and especially where we 
do not wish to diminish the acidity of the urine or render it 
alkaline, and also where we wish to stimulate the nervous 
system, as in cases of ana?mia and debility, and more especially 
A\here the stomach is relaxed and distended with gas. It also 
stimulates the intestines, and aids the expulsion of gas from 
them. It is therefore very useful in the flatulence and colic of 
cliildren. It may be employed to lessen the watery discharge 
from the bowels where this persists after the removal of the irri- 
tant which has caused it. 

U.S.P. Spiritus Ammonia. Spirit of Ammonia. — An alco- 
holic solution of ammonia containing 10 per cent, by weight of 
the gas. 

Preparation. — By warming strong w’ater of ammonia so as to expel the 
ammoniacal gas, passing this mto cold alcohol, and diluting with alcohol to 
the necessary strength. 
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Liquor Ammoniac, B.P. ; Aqua Ammoniac, U.S.P. Solu- 
tion OF Ammonia, B.P, ; Water op Ammonia, U.S.P. — Ammoniacal 
Gas, NHg ; 17 ; dissolved in water. 

Preparation. — By mixiiig 1 part of strong solution of ammonia with 2 of 
water. 

Preparations. 

SJP. U.S.P. 

Unlmentiim JLmmoniaB (p. 516). Spiritus Ammonia Aromatious. 

Linimentum AmmoniEe (p. 517)*. 

Dose. — 10 to 80 minims well diluted. 

Uses. — This may be used as a local application in a similar 
manner to the liquor ammonisB fortior, except that it has not the 
same powerful vesicant action. It may be given internally for 
similar purposes. When mixed in the proportion of two ounces 
of liquor ammonise with two ounces of common salt and three 
drachms of camphorated spirit of w ine to thirty-two ounces of 
water, it forms Easpail’s sedative solution, for the treatment of 
headaches occurring at the menopause, or due to uterine de- 
rangement. 

Ammonii Carbonas, B. and U.S.P. Carbonate of Ammo- 
nium, NgHijCA* B.P. NH.HCOgNH.NH^CO, ; 157, U.S.P. 

A volatile and pungent ammoniacal salt, produced by sub- 
mitting a mixture of sulphate or chloride of ammonium and 
carbonate of calcium to sublimation. It consists of a mixture of 
acid carbonate of ammonium (XH^HCOj), and carbamate of 
ammonium (NH^NHjCO^. 

Characters. — In translucent crystalline masses, with o, 
strong ammoniacal odour, and alkaline reaction. 

Solubujty. — S oluble in cold water, more sparingly in spirit. 

Beactions. — I t volatilises entirely when heated, and is readily dissolved 
by acids with eflfervescence. 

20 grains of Carbonate) . grains Citric Acid. 

of Ammonium 1 i25^ grains Tartaric Acid. 

Dose. — 3 to 10 grains as stimulant and expectorant, 80 grains 
as emetic. 

PREPARATIOKB IN WHICH CaBBONATE OF AmMONICM IS USEO. 


Liquor Ammonii Aoetatis. Spiritus Ammonia? Aromaticus. 

Spiiitna AmmoniaB Aromationa* 

Uses. — Carbonate of ammonium may be used as an inhala- 
tion, and may be given internally, for similar purposes to liquor 
ammoniai. 

It is an emetic, and may be employed in cases of bronchitis, 
w'here the bronchial tubes are choked with mucus, and the 
patient's circulation is weak. In smaller doses it stimulates the 
secretion of gastric juice, and may be used in atonic dyspepsia. 
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flatulence, and colic to relieve sinking and depression, and as 
a substitute for alcoholic stimulants. When employed for this 
latter purpose, five to ten grains may be given along with ten 
minims of tincture of capsicum in an ounce of bitter infusion, to 
be taken whenever the feeling of sinking comes on, or the craving 
for alcoholic stimulants is experienced. 

Prom its power of stimulating the respiratory centre, it is 
employed as a stimulating expectorant in chronic bronchitis, in 
the broncho-pneumonia of children, and in asthma depending on 
cardiac disease. It is also given in measles, and has been re- 
commended as almost a specific in scarlet fever, in doses of three 
to five grains, every one, two, or three hours, according to the 
severity of the case, no acid drinks or fruits being allowed to the 
patient at the time. 

Carbonate of ammonium has been supposed to have the 
power of preventing iodism, when given along with iodide of 
potassium. 

Spiritus Ammoniac Aromaticus, B. and U.S.P. Aromatic 
Spirit of Ammonia (Sal Volatile). — It consists of carbonate of 
ammonium, and strong solution of ammonia diluted with alcohol 
and water. It is flavoured wdth volatile oil of nutmeg and oil of 
lemon in the B.P., and with oil of lemon, oU of lavender flowers, 
and oil of pimenta, in the U.S.P. 

Dose. — 20 to 60 minims in water. 

PllEPAJUTIONS. 

Tinotura Otialaoi Ammonlata. B. and tJ.S.P. 
n Valerianae Ammoalata. 

Uses. — It is very commonly taken to relieve feelings of faint- 
ness and depression, and is much safer than alcohol, which might 
otherwise be employed. It may be used also for other purposes 
instead of carbonate of ammonium, to which it has a similar 
action. 

B.P. Liquor Ammonii Acetatis Fortior. Strong Solution 
OF Acetate of Ammonium. Sp. gr. 1*073. 

Dose, — 25 to 75 minims. 

Liquor Ammonii Acetatis, B. and U.S.P. Solution op 
Acetate op Ammonium. — Acetate of Ammonium, 
dissolved in water. 

Dose. — 2 to 6 fluid drachms. 

Uses. — It is used as an eyewash, and as a lotion to inflamed 
parts. When given internally it acts as a diaphoretic, if the 
body be kejpt warm, or as a diuretic if it be cool. As a dia- 
phoretic it IS given when the skin is hot and dry, and is very 
frequently used, especially combined with spirit of nitrous ether, 
whenever a feverish condition is present, whether its cause be 

T T 
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Imown or not. It is especially used in the exanthemata, in 

influenza and catarrh. 

B.P. Liquor Ammonii Citratis Portion Strong Solution 
OF Citrate of Ammonium. Neutral. Sp. gr. 1-209. 

Dose. — I to fl. dr. 

B.P. Liquor Ammonii Citratis. Solution op Citrate of 

Ammonium. — Citrate of Ammonium, or (NH 4 ) 3 .CgH 507 , dissolved 
in water. 

Dose. — 2 to 6 fluid drachms. 

Uses. — Like the solution of the acetate, but more agreeable. 

B.P., Appendix, Oxalate of Ammonium (NH 4 ) 2 C 204 .H 20 . 

Properties. — Colourless prismatic crystals, no smell. 

Uses. — Used to test for calcium, and to separate it from 
magnesium. 

Ammonii Phosphas, B. and U.S.P. Phosphate op Am- 
monium. (NH4)2HP04; 132. 

Characters. — In transparent colourless prisms. 

Solubility. — Soluble in water, insoluble in rectified spirit. 

Reactions. — The aqueous solution gives the reactions of ammonia, and 
of a phosi)hate (p. 695). 

Dose. — 5 to 20 grs. freely diluted. 

Uses. — It has been used as a remedy in cases of gout, in 
order to eliminate urate of sodium from the system, the theory 
of its action being that it decomposes the insoluble urate of 
sodium, converting it into soluble urate of ammonium and 
phosphate of sodium. 

Ammonii Bromidum. — Vide p. 5o6. 

Ammonii lodidum. — Vide p. 664. 

Ammonii Nitras, B. and U.S.P. Nitrate of Ammonium. 
NH4NO3 ; 80. 

Characters. — Colourless crystals, generally in the form of 
long thin rhombic prisms, or in fused masses somewhat deli- 
quescent, odourless, having a sharp bitter taste and a neutral 
reaction. 

Reactions. — When gradually heated, the salt melts at 165° to 168° C. 
(329" to 831° F.), and at about 185° C. (365° F.) it is decomposed into nitrous 
oxide gas and water, leaving no residue. The aqueous solution of the salt, 
when heated with potassa, evolves vapour of ammonia. On heating the salt 
with sulphuric acid, it emits nitrous vapours. 

Use. — ^It is only used for the preparation of nitrous oxide. 

U.S.P. Ammonii Sulphas. Sulphate of Ammonium. 

. , 804 ; 132. 

Characters. — Colourless transparent rhombic prisms, perma- 
nent in the air, odourless, having a sharp saline taste, and a 
neutral reaction. 
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Uses. — It is not used internally, but is only employed for the 
preparation of other salts of ammonium, of ammonium alum 
'(B.P.) and sulphate of iron and ammonium (U.S.P.). 

U.S.P. Ammonii Valerianas. Valeeianate of Aivimonium. 
NH.C.H.Oa ; 119. 

Chaeacters. — Colourless or white quadrangular plates, deli- 
quescent in moist air, having the odour of valerianic acid, a 
sharp and sweetish taste, and a neutral reaction. 

Solubility. — Very soluble in water and in alcohol. 

Reactions. — AVhen heated the salt fuses, gives off vapour of ammonia, 
and of valerianic acid, and is finally dissipated without leaving a residue. 

Dose, — 2 to 8 grs. (0*13 to 0*52 gm.). 

Use. — It is chiefly used, like valerian, in cases of hysteria. 

Ammonii Benzoas, B. and U.S.P. Benzoate of Ammo- 
nium, NH^CJI^O^ ; 139. 

Gharacters. — Thin white four-sided laminar crystals, per- 
manent in the air, having a slight odour of benzoic acid, a 
saline, bitter, afterwards slightly acrid taste, and a neutral 
reaction. 

Reactions. — ^Vhen strongly heated the salt melts, emits vapours having 
the odour of ammonia and of benzoic acid, and is finally wholly dissipated. 

Uses. — It is used as a diuretic, and to render the urine acid 
where there is a tendency to phosphatic deposits. 

B.P. Sulphide of Ammonium. — (NHjjS. Test Solution. 

Properties. — Greenish-yellow transparent liquid, with a 
disagreeable pungent odour. S.G. 0*999. 

PiiKPARATioN.— Saturate a solution of ammonia by sulphuretted hydrogen. 

Dose. — 8 minims, cautiously increased. 

Actions. — In small doses it increases secretion, especially of 
bronchi and skin, and is thus used as a sudorific and expectorant 
in chronic skin-diseases, rheumatism, and bronchitis ; in large 
(loses it causes giddiness, drowsiness, faintness, and nausea. 
Little given. 

It is chiefly used as a test. 
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CHAPTER XXV. 

ME T ALS — {continued). 


Class II.— DYAD METALS. 

Geocp I.— metals of the ALKALINE EARTHS. 
Calcium, Strontium, Barium. 


Appendix.— METALS OF THE EARTHS. 

Aluminium, (? triad) Beryllium (dyad). Zirconium (tetrad). Nio- 
bium (tetrad). Cerium, Lanthanum, Didymium, Yttrium, 
Erbium (triads). 


Gboup n.— MAGNESIUM. 


Gboop hi. — COPPER, ZINC, SILVER, Cadmium. 


Gboup IV.— MERCURY. 


This large class contains a number of metals which have 
widely different characters and reactions. Yet it will be seen 
from the following table that the successive addition of four 
reagents divides the metals tolerably nearly into those groups 
which agree in their physiological action. In some respects 
Groups 1. and H. of Cl^ 2 are perhaps more closely connected 
with the alkaline metals than with the heavy metals. 



-CHAP. XXV.] 


METALS. 


645 


Bbaohons or ihs Meiai.s m Class IL 



Hydrochloric 

Acid 

Sulphuretted 

Hydrogen 

Ammonium 

Sulphide 

Ammonium 

Carbonate 

AmmATila 

and 

Sodium 

Phosphate 

Gboup L 

Caloinm 

Btroatiom .... 

Barium 

( Appendix.) 

Aluminium 

All other earthy 1 
metals i 

No precipitate. 
Do. 

Do. 

Do. 

Do. 

No precipitate. 
Do. 

Do. 

Do. 

Do. 

No precipitate. 
Do. 

Do. 

White (Hydrate) 
Do. 

White precipitate. 
Do. 

Do. 


Group II. 
Jdagneslum . . . 

Do. 

Do. 

No precipitate. 

No precipitate. 

White ppt. 
(phosphate). 

Group III. 

Zinc 

Copper 

Cadmium .... 
Silver 

Do. 

Do. i 

Do. ! 

White curdy ppt, 
soluble in am- 
monia. 

Do. 

Black ppt. 
Yellow ppt. 
Black ppt. 

White (sulphide) 



Group IV. 
Mercury as 8ub>i 

salt / 

Bo.as persalt.. 

White ppt. 

No precipitate 

Black ppt. 
Do. 





It must be borne in mind that the above reagents are used 
successively, and each remains in the solution. Thus when 
ammonium sulphide is added, part of it is decomposed by the 
hydrochloric acid and ammonium chloride is formed. It is on 
account of the presence of the ammonium chloride in the liquid 
that magnesium is not precipitated by the ammonium sulphide, 
while aluminium is. 


Class II. Gboup I. 

General Action. — In regard to the action on the nervous 
S}rstem of the chlorides of calcium, strontium, barium, beryllium, 
didymium, erbium, and lanthanum, these substances fi^ into 
two groups— 

(a) Containing beryllium, calcium, strontium, and barium ; 

(b) Containing yttrium, didymium, erbium, and lanthanum. 

Group (a) has a tendency to increase reflex action, as evi> 

denced by spasm or tremor in the frog. 

With gjoup (b) reflex action in the cord appears to he little 
affected, but its members appear to have a tendency to paral3rse 
motor centres of the brain in the frog. 

Group (a) all paralyse motor nerves to some extent. Lan- 
ihanum has also a slight paralysing action, but the other mem* 
hers of the group {b) have not, agreeing in this respect with 
sodium and rubidium, and differing from all the others. 
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In regard to their action on muscle these substances cannot 
be divided into sub-groups.* Their action on muscle has been 
already described (p. 135). 

The lethal activity, on frogs, of the chlorides of the alkalies 
and earths is not in proportion to their atomic weight. It is as 
follows, potassium being most powerful, and calcium least power- 
ful : — potassium, beryllium, rubidium, barium, ammonium,, 
caesium, lithium, lanthanum, didymium, erbium, strontium, 
yttrium, sodium, calcium (vide p. 29). 

Barium causes contraction of the ventricle of the frog’s heart 
in much the same way as veratrine, and by its local action on 
the walls of the vessels causes them to contract. When injected 
into the circulation it causes enormous rise of blood-pressure at 
first, followed by stoppage of the heart and consequent fall of 
pressure. It causes contraction also of the involuntary fibres of 
the bladder and intestine, so that the lumen of the latter may 
be almost completely obliterated. The symptoms of poisoning 
in mammals are probably due to its action on the involuntary 
muscles of the intestines, heart, and vessels, on the voluntary 
muscles, and on the nervous system. They are vomiting, colic, 
diarrhoea, muscular weakness and cramp, ringing in the ears, 
tightness over the heart, and general convulsions. Injection of 
sulphate of sodium into the veins appears to counteract the 
effect of barium,’ and the simultaneous injection of potassium 
salts will prevent death from an otherwise lethal dose of barium.'-^ 
The action of barium on muscles and on the heart is abolished 
by heat in the same way as that of veratrine (p. 128), and the 
inhabitants of southern climates tolerate much larger doses of 
barium than those of northern.^ 

Metals of the Alkaline Eaeths. 

Calcium, Strontium, Barium. 

The only one of these whose preparations are used internally 
is calcium. At present barium is only used as a test, though 
possibly it may yet prove useful in muscular tremor (p. 134). 

CALCIUM. Ca; 40, or 39*9. 

SouBCES OF Calcium-salts. — The chief source is the carbonate 
found native as chalk or limestone. 

Genebal Test op Calcium-salts. — The addition of ammonium 
oxalate to calcium salts causes a white precipitate of calcium oxa- 
late, which is very sparingly soluble in water. It is soluble in 
hydrochloric, but insoluble in acetic acid. 

* Hermann, Lehrbtich d, experimentel, Toxicologie, p. 191. 

* Bmnton and Cash, Centralblatt fUr d, med. WiBsenschaften, 1884, p. 645. 

* Idsfranc, quoted by Lewin, Nebermirktmgen d. Armevmittel, p. 74. 
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General Preparation op Salts of Calcium. 


Is prepaxed 

From 

By 

Creta pr»parata, B. 
and U.S.P. 

Chalk . 

The process of elutriation, which 
consists in stirring with water, 
pouring off the liquid contain- 
ing fine particles in suspension, 
and allowing them to subside. 

Calx (quicklime), B. 

Chalk or limestone . 

Calcining ; CaCOj « CaO + COj. 

and U.S.P. 


Calcii hydras (slaked 

Quicklime 

Slaking with water. 

lime), B.P. 



Calcii chloridum, B. 

Limestone or chalk 

Neutralising with hydrochloric 

and U.S.P., 

(Carbonate) . 

acid ; CaCO, -h 2HC1 = C&Cl^ 

+ H^O CO,. 

Calcii carbon as prae- 
cipitata, B. and 
U.S.P. 

Calcium chloride 

Precipitating with excess of car- 
bonate of sodium ; CaCl, -t- 
Na,CO, = CaCOs -f *2NaCl. 

Calx chlorata (chlo- 
rinated lime), B. 
and U.S.P. 

Slaked Hme . 

Exposing lime to chlorine gas 
until saturated : thus is formed 
chlorinated lime, consisting of 
a mixture of calcium chloride 
and calcium hypochlorite. 

Calcii hypophospliis, 
B. and U.8.P. 

Lime and phosphorus 

Heating together with water ; 
removing excess of lime by 
CO,, and evaporating. 

Calcii phosphas, B. 
and U.S.P. 

Bone ash 

Dissolving in diluted hydro- 
chloric acid, precipitating with 
ammonia, and drying. 


General Impurities. — The chief iuumrities are aluminium and magne- 
sium. 

Tests. — These are usually detected by converting the calciiun-salt into 
chloride by hydrochloric acid, and evaporating to dryness so as to drive olf 
all excess of acid. The residue is re-dissolved in water and the tests apphed 
to the solution. On the addition of saccharatod solution of lime, aluminium 
and magnesium will be precipitated. The B.P. states that only a very scanty 
precipitate should occur, showing that only traces of magnesium and alumi- 
nium are present. The test used m the U.S.P. to detect aluminium is water 
of ammonia ; and to detect magnesium, water of ammonia and phosphate of 
sodium. These reagents should not give more than a faint turbidity with 
dilute solutions of calcium salts. 

B.P. Marmor Album. White Marble. CaCOg. 

Hard white crystalline native carbonate of calcium, in masses* 
Used in producing carbonic acid gas. 

B.P. Creta. Chalk. CaCO,. Native friable carbonate of 
calcium. Used in producing carbonic acid gas. 

Preparation. 

Creta Vrwparata. 

Calx, B. and U.S.P. Lime. GaO ; 56. 

An alkaline earth, oxide of calcium, CaO, with some impurL 
ties, obtained by calcining chalk or limestone so as to expel 
carbonic acid. 
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Characters. — In compact masses of a whitish colour, which 
readily absorb water, and which, when rather less than their 
weight of water is added, crack and fall into powder with the 
development of much heat. 

Tests. — The powder obtained by the process of slaking, when agitated 
with distilled water, gives, after filtration, a clear solutibn which has an 
alkaline reaction, and is shown by the appropriate tests to contain calcium 
and only traces of aluminium and magnesium. 

Pbefabations. 


Caloli lijrdras. Liquor Calcis. 

Potassa cum Calce (p. 608). 

Syrupus Calcis. 

B.P. Calcii Hydras. Slaked Lime. 

Hydrate of lime, Ca(HO) 2 ; 74; with some impurities, recently 
prepared by pouring 1 pint of water over 2 lbs. of lime in a 
metal pot. 

Solubility. — It dissolves in water, but only sparingly, 11 grs. being 
dissolved by a pint of water at 60° F. ; and, contra^ to the usual rule, its 
solubility is increased by cooling the water, and diminished by heating it. 

Its solubility is greatly increased by the addition of sugar, as in the 
Liquor Calcis Saccharatus, B.P., or Synipus Calcis, U.S.P. 

Pbjeparations. 

DOSE. 

l«iqiior Calets. 1-4 fl. oz. 

^qaor Calcis Saccliaratiis. 15-60 min. 

liquor Calcis Sacoharatos, B.9.| Syrupus Calcis, U.SB. Baogbabated 
Solution of Luoe, B.P. ; Syrup op Lime, U.S.P. 

Preparation- — B.P. Like lime-water, mixing 1 ounce of lime with 2 of sugar 
and using them instead of 2 of hme. This mixture contains 7*11 grains of lime 
in 1 fluid ounce. U.SJ*. Mixing lime (5) and sugar (30) with boiling water 
(50) ; diluting with an equal volume of water, filtering, and evaporating to 100 
parts. 

Dose. — 15 to 60 minims. 

Xdquor Calcis, B. and I]r.8.P. Solution of Lime. Lime Water. 

Preparation. — B.P. By shaking 2 ounces of slaked lime with 1 gallon of dis* 
tilled water in a stoppered bottle well for two or three minutes. After twelve 
hours the excess of lime will have subsided, and the clear solution may be drawn 
off with a syphon as it is required for use, or transferred to a green glass bottle 
furnished with a well -ground stopper. In the U.S.P. the lime is first washed with 
ordinary water and afterwards stirred well with distilled water. 

It is a saturated solution, and contains a little over half a grain to an ounce. 

Dose. — 1-4 fl. oz. 

Preparations. 

BJP« U.8.P. 

Zdnlmentiim CaloiE (p. 516). Linimentum Calcis (p. 617). 

Argenti Oxidum. 

Lotio Hydrargyri Flava. 

»i 1 , Nigra. 

Uses. — When applied to the surface either of the skin or of 
a, mucous membrane from which a watery discharge is issuing, 
lime seems to act as a slight astringent, possibly because it 
combines with the albumen. 
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Lime-water is therefore sometimes used as a lotion for cracked 
.nipples and as a dressing to eczematous surfaces, where it eases 
the smarting and tingling. It is often mixed with oil, as in lini- 
mentum calcis, or glycerine for this purpose. The efficacy of 
the liniment is much increased by the addition of minute quan- 
tities of carbolic acid. 

Linimentum Calcis — better known, perhaps, under the name 
of Carron oil — is used as an application to burns and scalds. It 
derives its name of Carron oil from its being so extensively used 
by the workmen in the foundries at Carron. 

It was formerly made with linseed oil, and this preparation is 
less fluid, and is often preferable to that made with olive or cotton- 
seed oil. It is useful not only in burns and scalds, but as a 
dressing to the face in small-pox, and in some cases of eczema 
affecting a large extent of skin. 

Lime-water is also used as an injection to lessen discharges 
from the ears, urethra, vagina or vulva, in otorrhoea, gleet, and 
leucorrhcea, while active inflammation is still present, and as 
an enema to destroy ascarides in the rectum. It may also be 
used as a wash to the mouth in ulceration. In croup it has 
been recommended as a solvent for the false membrane. It 
is either applied as spray or by a camers-hair pencil. When 
taken into the stomach it will act as an antacid. It is especially 
useful in preventing vomiting, and a mixture of milk and lime- 
water will often be retained by the stomach and digested when 
no other food can be borne. In children suffering from chronic 
vomiting and diarrhoea, where the milk is vomited in hard 
lumps instead of small flakes, lime-water proves very useful. 

In typhoid fever it tends to prevent milk from forming hard 
undigested lumps which may irritate the intestine, while it has 
at the same time an astringent action. 

It is very useful as an astringent in diarrhoea, more especially 
in slight cases of diarrhoea in children. When the child is at 
the breast about one teaspoonful of lime-water mixed with an 
equal quantity of milk should be given to it every three hours, 
and when it is brought up by hand the lime-water is just mixed 
with the milk which the child ordinarily takes. It has been used 
in diarrhoea in adults depending on ulceration of the intestine, 
with the view of healing the ulcers by combining with the 
albumen on their surface and thus forming a coating over them, 
but it is not so efficient as other remedies for this purpose. 

Only a small quantity is absorbed by the intestine and passes 
into the blood ; yet, after it has been used for a little while, 
the urine becomes alkaline from the lime being excreted by the 
kidneys. Lime-water has been used in cases of stone, and with 
considerable benefit. It has been supposed to dissolve stones in 
the bladder ; but the good effects which result from its use are 
.probably not due to this cause, wliich is still problematical. 
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They are most probably produced by the lime lessening the 
irriteting qualities of the urine, and at the same time acting aa 
an astringent on the walls of the bladder and rendering it less 
irritable. 

Liquor Calcis Saccharatus, B.P., or Syrupus Calcis, U.S.P., 
may be given in milk instead of liquor calcis, when it is desired 
simply to get the effect of the lime and it is unadvisable to dilute 
the milk, as admixture with liquor calcis would necessarily do* 
It has been used also in acute rheumatism. 

Greta Praeparata, B. and U.S.P. Prepared Chalk. 

Properties. — It is a white powder, or in small lumps which 
break into powder readily on pressure. It has no taste or smell. 

Preparation. — Prepared chalk is simply chalk freed from sand and other 
impurities by elutriation (p. 647). 

Solubility. — It is insoluble in water, but it dissolves in acids such as 
acetic acid. 

Reactions. — WTule doin^ so it efTervesces stron^^ly, showiiif? that it ivS a 
carbonate, and the solution gives the reactions of calcium (p. 646). 

Impurities. — Silica, barium, strontiiun, magnesium, iron. 

Test. — It should clissolve without leaving any residue in hydrochloric 
acid (absence of silica), B.P. The solution in acetic acid should give no pre- 
cipitate with test solution of sulphate of calcium (absence of strontium and 
barium), and the tests for magnesium and iron should not indicate more than, 
traces of these substances, U.S.P. 

Dose. — 10 to 60 gr. 

Officinal Preparations. 

B.F. DOSE. 

BKlatiira Cretas. Chalk mixture. 1 

Chalk (1) suspended in cinnamon water (30) by means of > 1-2 11. oz. 

gum (1) and sweetened with syrup (2) j 

FnlYts Cretse Bromatloaa. Aromatic powder of chalk. 'j 

Cinnamon (8), cardamoms (2), cloves (3), nutmeg (G), saf- [. 10 60 gr. 

Iron (6), sugar (60), chalk (22) J 

Fiilwla Cretoe Aromatious cum Opio. Aromatic powder | 

of chalk thoroughly mixed with powdered opium. > 10-40 gr. 

1 part of opium in 40 J 

U.S.P. 

Mistura Cretan. Chalk mixture. I i q A 

Compound chalk powder (20), cinnamon water (40), water (40) ) 

Pulvis Cretae Compositus. Compound chalk powder. I q nn ha \ 

Prepared chalk (30), powdered acacia (20), sugar (60) ) o-oUgr.(^-4gm.). 

Trochisci Cretie. Chalk lozenges. 

4 grains in each Ad Ub. 

Chalk is also contained in Hydrargyrum cum Creta, B. and U.S.P. 

Action. — C arbonate of calcium or chalk possesses the astrin- 
gent and antacid powers of lime itself, and is without its irritat- 
ing qualities. It can therefore be given in much larger doses, 
and so chalk is used, instead of liquor calcis, in the diarrhcea of 
adults accompanied by acidity. 

Uses. — Chalk maybe used as a dusting powder to the skin in 
excoriations, burns, and ulcers. It forms a useful tooth-powder. 
Internally it serves to arrest diarrhoea, and is often given, whatever 
be the cause of the diarrhoea ; but when the disease depends upon. 
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some irritating substance in the intestine, the irritant should be 
removed by a dose of castor oil previous to the administration of 
the chalk. In the form of whiting, chalk forms a useful antidote 
in cases of poisoning by acids, and especially by oxalic acid. 

Calcii Chloridum, B. and U.S.P. Chloride of Calcium. 
CaCl^; 110*8. 

Characters. — Colourless, slightly translucent, hard and fri- 
able masses, very deliquescent, odourless, having a hot, sharp, 
saline taste, and a neutral or faintly alkaline reaction. 

Solubility. — Soluble in 1*5 parts of water, and in 8 parts of alcohol at 
15° C. (59° F.). 

Keactions. — The aqueous solution yields the reactions of calcium (p. 646) 
and of a chloride (p. 594). 

Dose. — 1 to 8 grains for children, and 10 to 20 for adults in 
syrup. May be given in milk after meals. 

Officinal Preparation. 

B.P. 

XiiQuor Calcii Ctiloridi. Solution op Chloride of Calcium. Calcium 
chloride 1, water 5 parts. Dose. — 15-50 minims. It is used as a test for tartrates, 
citrates, and oxalates. 

Uses. — Chloride of calcium was in much greater use formerly 
than at present. It was strongly recommended by Dr. Warbur- 
ton Begbie for cases of strumous enlargement of the cervical 
glands, for strumous children with hectic, diarrhoea, and loss of 
appetite, and for the chronic diarrhoea of children. It reduced 
the glandular swelling and improved the general health, increas- 
ing the appetite : to do good, however, the drug must be taken 
for months and even as long as two years.* It has, however, 
fallen almost into disuse, and is now practically replaced by cod- 
liver oil and other tonics. 

It has a great affinity for water, and is used to remove water 
from other substances in pharmacy, e.g. in the preparation of 
absolute alcohol or ether. 

Calcii Carbonas Praecipitata, B.P. ; Calcii Carbonas 
Praecipitatus, U.S.P. Precipitated Carbonate op Calcium. 
CaCOa ; 100. 

Characters. — A very fine white impalpable powder, perma- 
nent in the air, odourless and tasteless. 

Solubility. — It is insoluble in water or alcohol. 

Reactions. — Wholly soluble in hydrochloric, nitric, or acetic acid, with 
copious effervescence. A neutrsd solution of the salt in acetic acid yields the 
reactions of calcium. 

Use. — It may be used as an astringent in the same way as 
chalk. 

Calcii Bromidum, U.S.P. — Vide p. 656. 


* Warburton Begbie^s Works ; New Syden, Soe* 
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Calcii Phosphas, B.P. ; Calcii Phosphas Prsecipitatus, 
U.S.P. Phosphate of Calcium, B.P. ; Prbcipitatbd Phosphate 
OF Calcium, U.S.P. Ca,(P 04 ) 2 ; 810 {Synonym, Phosphate of 
Lime). 

Characters. — A light, white, amorphous powder, permanent 
in the air, odourless, tasteless. 

SoLUBiLiTy. — It is insoluble in water or alcohol. 

Impurities akd Tests. — Wholly soluble in nitric or hydrochloric acid 
without effervescence (absence of carbonate). A solution of the salt in diluted 
nitric acid, after being mixed with an excess of acetate of sodium, yields a 
white precipitate with test solution of oxalate of ammonium (calciinn), and 
a lemon-yeBow precipitate with test solution of ammonio-nitrate of silver 
(phosphate). 

Dose. — 1-20 grains. A simple way of giving it is to mix 
it with the salt used at meals. 

OmCINlL Pbepabations. 

B.9. U.S.P. DOSE. 

It is contained in FnlTla Sjrupus Calcii Lactophoe* 1-4 fl. dr. (7*5-15 cc.). 

Anttmonialia. phatis. 

TJ.S.P. Syrupus Calcii Lactophosphatis. Syrup op Lactophosphate of Lime. 
Made by dissolving freshly -precipitated phosphate in lactic acid, and mixing with 
vorange-flower water and sugar (22 parts phosphate in 1,000). 

Action. — Phosphate of calcium is an important constituent 
of the body, and occurs in considerable quantity wherever active 
cell-growth, either normal or pathological, is going on. It forms 
a large proportion of bones, and Chossat found that when animals 
were fed on food containing no lime-salts, the bones were soft. 
During pregnancy, fractures unite slowly, and Milne-Edwards 
found that when animals were supplied with abundance of phos- 
phate of calcium fractures united more quickly. 

It has been supposed that the constant use of fine flour tends 
to cause premature decay of the teeth, owing to the want of suffi- 
cient proportion of lime-salts. The decay of the teeth amongst 
Americans has been attributed to the perfection of their machinery, 
which completely separates the external parts of the grain and 
makes the flour exceedingly fine and white. 

Uses. — It frequently lessens or removes toothache, especially 
that occurring in pregnancy or lactation (p. 353). It is useful 
in cases of chronic dHurhcea in children. It has been recom- 
mended in cases of rapid growth or deficient repair, as in grow- 
ing children, anEBmia, and debility from over- work, child-bearing, 
suckling, or diseases such as chronic abscess, diarrhoea, leucor- 
rhoea, bronchitis, and phthisis. It is frequently given in rickets 
with considerable benefit, although it is well to combine it with 
cod-liver oil. It is often advantageously given, along with iron, 
in the form of Parrish’s Chemical Food, containing two and 
a half ^ains of phosphate of calcium and one grain of phosphate 
of iron in every dracnm. 



CHAP. XXV.] 


METALS. 


65a 


Calcii Hypophosphis, B.P. and U.S.P. Hypophosphuk op 
Calcium, Ca(PHjO,)j, B.P. CaH<(P0j)j5 ; 170, U.S.P. 

Chabactbes.— Colourless or white six-sided prisms, or thin 
flexible scales, of a pearly lustre ; permanent in dry air, odourless, 
having a nauseous, bitter taste and a neutral reaction. 

Ee ACTIONS. — The aqueous solution yields the reactions of calcium (p. 646) > 

Dose. — 1-10 grains. 

Officinai. Prbpaeation. 

B.P. U.S.P. BOSE. 

None Syrupus Hypophosphitum 1-2 fl. dr. (3-75 to 7‘5 ce.). 

V.S.V. Syrnpne Kypophosphlttini. Stbcp of Htpophospeiteb. Consists 
of the hypophosphites of calcium (35), of sodium (12), and of potassium (12) ; citric 
acid (1), spirit of lemon (2), sugar (500), water q.s. to make 1,000. 

Uses. — Hypophosphite of lime is useful in the early stages of 
phthisis (p. 717), and in nervous debility consequent upon over- 
work or worry. It may be given between two thin slices of bread 
and butter, if no irritability of the stomach be present. It is well 
to begin with a dose of two grains and gradually increase it, as 
otherwise it is apt to cause derangement of the digestion. 

Calx Chlorinata, B.P. ; Calx Chlorata, U.S.P. Chlori- 
nated Lime. — Vide Chlorine (p. 649). 

Calx Sulphurata, B. and U.S.P. Sulphurated Lime.— A 
mixture (commonly misnamed sulphide of calcium) consisting 
chiefly of sulphide of calcium [CaS ; 72] and sulphate of calcium 
[CaSO^ ; 136], in varying proportions, but containing not less 
than 50 per cent, of absolute sulphide of calcium, B.P. (36 per 
cent. U.S.P.). 

Characters, — A nearly white powder with a smell somewhat 
resembling that of sulphuretted hydrogen. 

Peepabation. — B.P. By calcining sulphate of calcium (7) with woo# 
charcoal (1) when part of the sulphate is reduced to sulphide. 

U.S.P. By calcming finely-powdered lime (100) with precipitated sulphur 
(90). 

Dose. — 1^5-1 gr. 

Action. — In large doses it is an irritant to the stomach, but 
medicinal doses usually cause no trouble, or at most slight dis- 
comfort, sometimes giving rise to eructations of sulphuretted 
hydrogen, and perhaps to some looseness of the bowels. 

Uses. — It is used chiefly for its effect on the process of suppura- 
tion, hastening the discharge of pus if already formed, and check- 
ing its formation if the inflammation be still in its early stage. 

Sulphite of calcium in doses of 6^* tmes- 

daily is said to do good in acne. 
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Class II. 

Group I. — Appendix. 

Aluminium. Cerium. 

ALUMINIUM. A 1 ; 27*5. 

General Sources of Alum Salts. — Aluminium is very 
widely distributed in nature, clays being silicates of alumina. 
Two kinds of clay, kaolin and fuller's earth, being inert 
powders, are used as demulcents (pp. 347 and 446), and kaolin 
also as a pill-basis. 

General Preparation. — It is prepared on a large scale from a kind of 
clay-slate called alnm -schist. This contains a quantity of ferric sul[)hide. 
It is first roasted and moistened and exposed to air. The sulphur is thus 
converted into sulphuric acid, and ferrous sulphate and ahmiinium sulphate 
are formed. These are separated by lixiviation with water, and aimiionium 
chloride is added. This forms ammonium sulphate, which combines with 
aluminium sulphate to form alum, ferrous chloride remaining in solution. 

General Keactions of Alum Salts.— Salts of aluminium give a white 
gelatinous precipitate of hydrate with caustic potash or soda, soluble in 
excess ; wdth ammonia a similar precipitate, insoluble in excess. The in- 
solubility of the precipitate with ammonia in excess of the reagent readily 
distinguishes aluminium from zinc, which also gives a white precipitate with 
ammonium sulphide. Carbonates of potassium, sodium, and ammonium 
also precipitate the hydrate, w’hich is insoluble in excess ; ammoniiun sul- 
phide also gives a white precipitate of hydrate. 

General Impurities of Aluminium Salts. — The chief is sulphate of 
iron coming from the schist. 

Ge.veral Tests. — Alum should give no blue with either ferro- or ferri- 
cyanide of potassium. 

Alumen, B. and U.S.P. Alum. — A sulphate of aluminium 
and potassium (potassium alum or potash alum), or of. alu- 
minium and ammonium (ammonium alum or ammonia alum), 
crystallised from solution in water, B.P. ; a sulphate of alu- 
minium and potassium, U.S.P. K2A]2(S04)4.24H20 ; 948. 

Characters. — B.P. In colourless transparent crystalline 
masses, exhibiting the faces of the regular octahedron, and 
having an acid sweetish astringent taste. 

Reactions. — Its aqueous solution gives with caustic potash or soda a 
white precipitate soluble in an excess of the reagent (aluminium) ; and an 
immediate precipitate with chloride of barium (sulphate). 

U.S.P. Large colourless octahedral crystals, acquiring a 
whitish coating on exposure to air ; no smell, sweet astringent 
taste, and acid reaction. 

Impurity. — Iron. 

Test. — The solution in water does not acquire a blue colour from the 
addition of yellow or red prussiate of potash. 

Dose. — 10 to 20 grains. 
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Preparations. 

8.P. U.S.P. 

Alnmen exslcoatnm. Alumen exsiccatum. 

Olycerinnm Alamtnto (1 in 5). 

Alumen Exsiccatum, B. and U.S.P. Dried Alum. 
K^S0,A1^{80,)^; 516. 

Properties. — Dry white powder with the taste and other 
properties* of alum. 

Preparation. — By heating potassium alum until the water of crystallisa- 
tion is driven off. 

Dose.— As an astringent, 10 to 40 grs. ; as an emetic, 30 to 
60 grs. For a lotion or gargle, 4 to 20 grs. to an ounce of water, 
or in the glycerinum aluminis, B.P. 

Action, — Alum precipitates albumen and gelatin. It has 
no action on the unbroken skin, but when applied to parts 
from which the epidermis has been removed, it causes a film of 
coagulated albumen to form on the surface, and produces con- 
traction of the tissues and vessels below. It thus lessens the 
supply of blood to the part, relieves congestion, diminishes 
the swelling, lessens the discharge from inflamed surfaces, and 
therefore acts as an astringent. By causing contraction of 
vessels and aiding the formation of coagula, it arrests haemor- 
rhage, and is therefore used either as a strong solution, or, if 
this prove insufficient, in the form of powder mixed with starch 
as a styptic. Dried alum abstracts water from the tissues and 
acts as a slight caustic. When swallowed in large quantities 
alum produces gastro-enteritis. In smaller doses it acts as an 
emetic. It is not so j)owerful as a caustic, astringent, styptic, 
or emetic as the salts of zinc or copper. 

Uses. — Dried alum is sometimes used to check exuberant 
granulation in ulcers. Bleeding from the nose may be stopped 
by sniffing up or injecting a solution of alum into the nostrils, 
and if the solution be ineffectual, powdered alum may be blown 
up by means of a paper funnel ; it is also employed locally in 
bleeding from the mouth, throat, gums, hsemorrhoids, and the 
uterus. As an astringent, alum is used in both purulent and 
simple ophthalmia, but on account of its solvent action on 
the cornea it may lead to perforation, and should therefore 
be avoided (p. 216). A 1 per cent, solution, with 1 per cent, 
borax, is useful in acute eczema. It is used as a lotion in 
otorrhoea ; as a wash to the mouth in ptyalism, aphthae, and 
ulceration of the mouth and gums ; as a gargle for sore-throat, 
congestion of the pharynx, and elongation of the uvula, as well 
as for the tickling, violent coughs which depend upon them, and 
are often accompanied by retching (p. 248). Dried alum has 
been applied in powder to remove the false membrane from the 
throat in croup and diphtheria. 
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Alum may be employed as a spray to the larynx in coughs 
and hoarseness depending upon chronic laryngeal catarrh. As 
a wash it may be used in inflammation of the vulva in children, 
to relieve itching in pruritis vulvse, and to prevent the recur- 
rence of prolapsus ani. It is useful as an injection in gonorrhoea 
and leucorrhcea. 

When swallowed it will act on the stomach as an astringent, 
and is useful in preventing the vomiting of phthisis. It is not 
improbable that the vomiting which occurs usually after paroxysms 
of coughing is due to the congestion produced in the stomach by 
the cough, and that the alum prevents the vomiting by lessening 
this congestion (p. 377). 'VMien given in larger quantities alum 
is an emetic, acting promptly, and producing little depression. 
A teaspoonful of powdered alum proves a very useful emetic in 
cases of croup, and may be given to children mixed with honey. 
In the intestines alum acts as an astringent also, and is useful 
in diarrhoea ; but, curiously enough, in lead colic it will act as a 
purgative, relieving the pain and opening the bowels. Its utility 
in lead-poisoning probably depends, to a considerable extent, on 
its being a sulphate, and thus precipitating any lead salts it may 
meet in the intestine in the form of insoluble lead sulphate, and 
preventing absorption from the intestinal canal. In typhoid 
fever, and in chronic dysentery and diarrhoea, it is said to be 
useful in checking the discharges from the bowels. 

After its absorption into the blood it is supposed to exercise 
an astringent action, and is given to check sweating. 

Internally, as a styptic, it is employed to check bleeding 
from the stomach, intestines, lungs, uterus, or kidneys. 

Antidote. — Give tepid water with small doses of carbonate 
of sodium to decompose the alum, and empty the stomach by 
the stomach-pump or emetics. 

U.S.P. Aluminii Hydras. Hydrate op Aluminium. 

Al,(HO)e; 156. 

Characters. — A white, light, amorphous powder, permanent 
in dry air, odourless, and tasteless. 

SoLUBiLiTT. — It is insolable in water or alcohol. 

Reactions. — S oluble without residue in hydrochloric or in sulphuric acid, 
also in solution of potassa or of soda. 

Uses. — It is feebly astringent and desiccant. Is used ex- 
temafly as a powder in inflammatory diseases of the skin. 

U.S.P. Aluminii Sulphas. Sulphate op Aluminium. 

A1,(B04)3.18H,0; 666. 

Characters. — ^A white, crystalline powder, permanent in tho 
air, odourless, has a sweet, and afterwards an astringent taste,, 
and an acid reaction. 
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Solubility. — Soluble, without leaving more than a trifling residue, in 1*2 
parts of water at 15° C. (59° F.), and very soluble in boiling water ; almost 
msoluble in alcohol. 

Keaotions. — The aqueous solution of the salt yields the reactions of 
aluminium (p. 654) and of a sulphate (p. 595). 

Uses. — It is a powerful antiseptic. A saturated solution 
has been used as a mild caustic in enlarged tonsils, nasal polypi, 
nsevi, scrofulous and cancerous ulcers, diseases of the os uteri, 
and various chronic enlargements. Weaker solutions are used 
as lotions to ulcers, and as injections in gonorrhoea, leucorrhoea, 
and foetid discharges from the vagina. 

A solution of the sulphate dissolves recently precipitated 
gelatinous alumina, and thus a benzoated solution of alumina 
can be prepared by saturating with gelatinous alumina 8 oz. of 
the sulphate in 1 pint of water, adding 6 drms. of powdered 
benzoin, keeping it at a temperature of 150° F. for six hours, 
and putting in a cool place for several days to allow the deposi- 
tion of crystals. This solution is remarkable for its sweet odour 
and astringent balsamic taste.* 

CERIUM. Ce;92- 

It is a rare metal. 

Its salts are supposed to resemble those of bismuth and silver 
in their action. 

Cerii Oxalas. Oxalate op Cerium, B. and U.S.P. 
CeCA*3H.O, B.P.; Ce(C,0,)3.9H20, U.S.P. 

Characters. — It is a white granular powder, insoluble in 
water. 

Preparation. — Is prepared by precipitating a soluble salt of cerium with 
oxalate of ammonium. 

He ACTIONS. — At a red heat it is decomposed into a reddi^^-brown powder, 
which dissolves completely in boiling hydrochloric acid without efiervescence 
(oxide). The resulting solution gives a white crystalline precipitate of double 
sulphate of potassiiun and cerium when a saturated solution of sulphate ot 
potassium is added to it. 

Impurities. — Aluminium, carbonates, and metals. 

Test. — When the salt is boiled with caustic potash and filtered, the filtrate 
is not affected by chloride of ammonium, showing that no aliimmium is 
present: but when supersaturated with acetic acid it gives with calcium 
chloride a white precipitate of oxalate of caJciuncu The absence of car- 
bonates and metals is ascertained by the usual tests. 

Dose. — 1 to 10 grains. Large doses may succeed when 
small ones fail. 

Uses. — It was introduced* by the late Sir James Simpson as 
a remedy to check the vomiting of pregnancy, and for this pur- 
pose is sometimes useful. It has also been employed in cases 
of chronic bronchitis and dyspnoea, and has been used also in 
nervous cough and nervous palpitation. It has been given, but 
with doubtful utility, in chorea and epilepsy. 

> United Staiee Dispensatoryt 15tb ed. p. 167, 
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Class IL 

Group II. — Maonesium. 

MAGNESIUM. Mg; 24. 

Sources. — The chief source is dolomite, or mountain lime- 
stone, which consists of carbonates of magnesium and calcium. 
Magnesium is also found native as carbonate and silicate. 

General Reactions of Magnesium Salts. — They give a 
gelatinous white precipitate with potash, soda, or ammonia, 
insoluble in excess, but soluble in a solution of ammonium 
chloride. They likewise give a white precipitate with potassium 
and sodium carbonates, but none with ammonium carbonate. 

The characteristic test of magnesium is the formation of a 
precipitate of triple phosphate on the addition of ammonia and 
a soluble phosphate to a solution of a magnesium salt. Caustic 
ammonia itself throws down a precipitate of magnesium hydrate 
insoluble in excess, but soluble in ammonium chloride. As it is 
easier to prevent the precipitation of hydrate than to re-dissolve 
it when down, it is usual to add ammonium chloride first, then 
the ammonia, and lastly the phosphate of sodium. 

G£N£EiLL PbEPARATION OF SaLTS OP MAONESrCM. 


Dissolving in sulphuric acid ; 
when soluble magnesium sul- 
phate and insoluble calcium 
sulphate are formed. 

Precipitating with sodium car- 
bonate, using hot concentrated 
solutions. 

Ditto, using dilute solutions in 
the cold. 

Calcining until all the carbonic 
acid is driven ofl, as shown by 
some taken from the centre of 
the crucible no longer effer- 
vescing on the addition of acid. 

Calcining like the heavy mag- 
nesia. 

Mixing with citric acid and water, 
drying and iiowdering. The 
jiowder is mixed with sugar, 
sodium bicarbonate, and citric 
acid, damped with alcohol, 
passed through a sieve, so as 
to form a coarse powder, and 
dried. 

Suspending in water and adding 
excess of sulphurous acid. 


Is prepared Fr 

Magnesium sulphate. Dolomite 
B. and U.S.P. 


Magnesium carbon- Magnesium sulphate 
ate (heavy), B.P. 

Ditto (light), B. Ditto . 
and U.S.P. 

Magnesia (heavy), B. Magnesium carbon - 
and U.S.P. ate (heavy) . 


Ditto (light), B. 
and U.S.P. 
Granulated citrate of 
magnesium, TJ.S 


Ditto (light). 
Ditto • 


Magnesium sulphite, Magnesia. 
C.S.P. 
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General Impurities. — The chief impurities in the sulphate are the cal- 
cium and iron from dolomite. Other alkaline earths and alkalis may also be 
present. The sulphuric acid employed may be impure, or the sulphate may 
have been prepared by a process m which hydrochloric acid is used, and thus 
chlorides may occur. In the carbonate prepared from the sulphate the same 
impurities may occur, as well as unchanged sulphate. In magnesia these 
may all occur, and carbonate as welL 

Tests. — The absence of iron and other metals is ascertained by the 
aqueous solution giving no colour or precipitate with ferrocyanide of potas- 
sium, hydrogen sulphide, or ammonium ^phide. Chloride of ammonium 
prevents the precipitation of magnesium by ammonia and ammonium carbon- 
ate, but it does not prevent the precipitation of other alkaline earths, and 
their absence is ascertained by the solution remaining clear after the addition 
of these three reagents. 

General Action of Magnesium. — When administered by the 
mouth the difference between absorption and excretion (p. 39) is 
not great enough to allow magnesium salts to accumulate in the 
blood sufficiently to produce any toxic effects. When injected 
into the blood, sulphate of magnesium, in doses of about 5 grs. 
per pound of body weight, abolishes reflex action, and paralyses 
the respiration and heart in cats (Hay), and has a similar effect 
in other animals also. 

Magnesii Sulphas, B. and U.S.P. Sulphate of Magne- 
sium. Epsom Salts. MgS04.7H20; 246. 

Properties. — In minute, colourless, transparent, acicular 
crystals, whose form is a rhombic prism. They look exactly like 
sulphate of zinc. Its taste is bitter, and it is called in Germany 
Bittersalz. This distinguishes it from zinc sulphate, which has a 
strong metallic taste. 

Solubility. — It readily dissolves in water. 

Reactions. — The solution gives the reactions of magnesium (p. 658) and 
a sulphate (p. 595). 

Impurities. — Calcium and iron. 

Tests. — Its aqueous solution is not precipitated at ordinsuy temperatures 
by oxalate of ammonium (no calcium), nor does it give a brown precipitate 
with chlorinated lime or soda (no iron). 

Dose. — As a purgative, half an ounce to an ounce and a half 
for a single dose. In repeated doses, especially if taken fasting, 
60 to 120 grains. As a diuretic, 20 to 60 grs. 

Officinal Preparations. 

U.S.P, 

Snema BKttgnesU SulpbatU. Infusum Sennee Compositum. 

Mlatura Sennse Oompoaita. 

B.P. 3Bnema Magnesii Salpliatis. Enema of Sulphate or Maonesium 
(Enema Catbarticum).— Sulphate of magnesium 1, olive oil 1, starch mucilage 16. 

Action. — Sulphate of magnesium to saturation precipitates 
globulins. 

In moderate doses it causes a copious secretion from the 
intestinal mucous membrane, and acts as a purgative. It does 
not stimulate the muscular coat of the bowels much ; it thus 

c u 2 
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causes little griping. As it does not accelerate peristaltic action, 
a part of the fluid poured out into the intestine may be reabsorbed 
as it passes slowly along. It is therefore usual when we wish to 
produce free purgation to combine the salt with some purgative 
which will stimulate the muscular coat of the bowel, such as 
senna or cascara sagrada. When given alone it is apt to produce 
much flatulent distension of the abdomen and rumbling, and a 
carminative is therefore often given along with it. Its objection- 
able bitter taste may be covered by dissolving it in acid infusion 
of roses and adding spirit of chloroform. It may be employed 
as a purgative enema. When absorbed into the blood it acts as 
a diuretic if the skin be kept cool, and as a diaphoretic if the 
skin be kept warm or moderate exercise be taken. It is absorbed 
more readily when given in small quantities, but a little is also 
taken up when purgative doses are employed, and it is therefore 
a useful purgative in febrile states. 

Uses. — Sulphate of magnesium is one of the most common 
and useful saline purgatives. For its mode of action and uses, 
vide pp. 391-394. On account of its great solubility it may be 
used in very concentrated solution to remove dropsy (p. 394) 
when less soluble salts cannot. Repeated small doses are very 
serviceable in biliousness. 

U.S.P. Magnesii Carbonas. Cakbonate of Magnesium. 
(MgC 03 ) 4 Mg(H 0 ) 2 . 4 H 30 ; 484. This corresponds to the two 
kinds mentioned in the B.P. 

B.P. Mag^nesii Carbonas. Cabbonate of Magnesium. 

(MgC03)3Mg(H0)2.4Hij0. 

B.P. Magnesii Carbonas Levis. Light Cabbonate of 
Magnesium. (MgC03)3Mg(H0)2.4Ha0. 

Both the light and heavy carbonates of magnesium have the 
same chemical composition, and differ only in their weight. 

Pbopebties. — A white granular powder almost tasteless. 

Preparation. — Both are prepared by precipitating a solution of sulphate 
of magnesium by a solution of carbonate of sodium ; removing the resulting 
sulphate of sodium, washing the carbonate, and drying it at a temperature 
not exceeding that of boiling water so as not to decompose it. 

In preparing the heavy carbonate, concentrated boning solutions are used, 
the mixture evaporated to dryness, and the sulphate of sodium removed by 
subsequent digestion with water. In preparing the light carbonate, dilute 
solutions are employed : they are mixed cold ; boiled for fifteen minutes ; 
and the sulphate of sodium separated by filtration. 

Reactions. — It is recognised as a carbonate by dissolvmf with efferves- 
cence in hydrochloric acid, and the magnesium is detect^ by the appro- 
priate tests in the resulting solution (p. 658). The two carbonates are distin- 
guished by their weight. 

Action. — W^hen swallowed, carbonate of magnesium will have 
a less stimulating effect upon the mucous membrane than potash 
or soda, as it is nearly insoluble ; but on this very account it is 
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to be preferred to them for neutralising acid in the stomach after 
meals, inasmuch as it will only neutralise the excess of acid with- 
out rendering the fluids alkaline. In the intestine it acts as a 
laxative, and is partly excreted in the faeces and partly converted 
into magnesium salts which are absorbed and pass out in the 
urine. 

Uses. — As an antacid and laxative, especially in children ; 
in heartburn, in dyspepsia, and vomiting during pregnancy ; and 
in cases where it is desirable to render the urine alkaline, as in 
gouty persons, where potash and soda disagree. 

Dose. — As an antacid, 5 to 20 grains ; as a laxative, 10 to CO 
grains. It may be conveniently given in milk. 

Officinal Prepabations. 

B.P. DOSE. 

Xilqaor Magrneftli Carbonatls, as antacid, 1-4 fl. dr. ; as laxative, 1-2 fl. oz. 
n n Cltratla, as laxative, 5-10 d. oz. 


U.8.P. 

Mistiira Magnesii et Asafeetidaa i fl. oz. 

B.P. Xilqaor Bfagrnoall Carbonatis. Solution of Carbonate of Mao- 
NEsiuii. — It is a solution of carbonate of magnesium in water contaming carbonic 
acid. It contains about 18^ grams in the fluid ounce. It is a pleasant laxative 
for children; and laxative and antacid for women, especially useful during 
pregnancy. 

B.P. and V.S.P. Xilqaor Macneall Cltratls. Solution op Citrate of 
Maonesium. — Dissolve citric acid, 200 giains, in 2 ounces of water, add carbonate 
of magnesium 100 grains, and stir until it is dissolved. Filter the solution into a 
strong half -pint bottle, add syrup of lemons \ fl. oz. and enough water nearly to 
fill the bottle ; then introduce bicarbonate of potassium m crystals 40 grains, 
and immediately close the bottle with a cork, which should be secured with string 
or wire. Afterwards shake the bottle until the bicarbonate of potassium has 
dissolved. 

U.S.P. Mistura Magnesii et Asafcetidie (Dewees’ Carminative). — Carbonate 
of magnesium 5, tincture of asafcetida 7, tincture of opium 1, sugar 10, distilled 
water up to 100. Dose. — \ fl. oz. in hysterical flatulence. 

Magnesia Levis, B.P. ; Magnesia, U.S.P. Magnesia. 
Light Magnesu, MgO ; 40. 

Preparation. 


U.S.P. 

Trochisci Magnesia; (3 grs, in each). 

Magnesia Ponderosa, B. and U.S.P. Hea\w Magnesia. 
Characters. — Both are white powders differing from each 
other only in their weight, which is 3^ to 1. 

Solubility. — They are insoluble in water, but dissolve in acids without 
effervescence. 

Reactions. — The solution in acids exhibits the reactions of magnesium. 
Dose. — 10 to 60 grains of either hea\’y or light. 

Action and Uses. — Like those of the carbonate. 

Officinal Preparation. 

Pul vis Rhei Compositus, 2 parts of heavy magnesia in 8. 
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CHAPTEE XXVL 

METALS — (contimied). 

Class II. — DYAD METALS — (continued). 

Genebal Actions of Heavy Metals. — The heavy metals form 
compounds mth albumen, known as albuminates. These are 
sparingly soluble, and in consequence of this, white of egg is a 
useful antidote in poisoning with heavy metals. Albuminates of 
copper have been obtained by Harnack in which the proportion of 
copper is definite, and is either 1‘85 or 2*64 per cent. On account 
of their afiinity for albumen the heavy metals combine with tht^ 
albuminous constituents of the tissues, and act as powerful 
astringents (p. 849), irritants (pp. 841 and 895), or caustics 
(pp. 844 and 846), according to the strength of the application. 
Their action is comparatively slight when they are apiJied to the 
unbroken skin, as the epidermis forms an obstacle to their action, 
but it is strongly marked where the epidermis is absent, as hi 
wounds or ulcers, and on mucous surfaces where the epithelium 
is soft. In addition to their astringent action on the fluids and 
tissues, two metals — lead and silver — cause contraction of the 
blood-vessels (p. 849). In considering the action of the heavy 
metals belonging to this group and those belonging to Classes 
in.~Vin., on the organism, it is necessary to distuiguish care- 
fully between — 

(1) The local action upon the surface of the body or upon 
the alimentary canal, with the reflex effects upon the nervous, 
respiratory and circulatory systems consequent on this local 
action, and — 

(2) The effects produced on the various organs of the body by 
the metal after its absorption. Thus, a large dose of corrosive 
sublimate when swallowed may produce the ordinary symptoms 
of irritant poisoning, causing vomiting and purging by its local 
action on the stomach and intestine, and producing reflexly general 
collapse with feeble circulation and respiration. Yet if the treat- 
ment be prompt, none of the metal may be absorbed, and thus the 
symptoms which would be produced by its action on the various 
organs when carried to them by the circulation may be absent. 

In considering the effects produced by a metal after its absorp- 
tion, we must remember that the nature of its action differs 
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according to the quantity present in the blood at any one time, 
and that this quantity depends on the relation between the rapidity 
of absorption and excretion (p. 89). 

The proportion between absorption and excretion depends 
greatly on the channel of introduction, and therefore the same 
drug may produce quite diiBferent effects according to the mode 
of its administration. Thus solution of perchloride of iron, when 
injected directly into the veins, will cause almost immediate 
death from coagulation of the blood. Other salts of iron which 
have no coagulating action, if injected into the circulation, pro- 
duce paralysis of the central nervous system and of the vaso- 
motor nerves, causing loss of voluntary motion, an enormous fall 
of the blood-pressure, and death. When injected subcutaneously 
iron is absorbed, but it enters the blood less rapidly than when 
injected into the veins, the quantity present in the blood at any 
one time is less, and these symptoms are not produced. Never- 
theless absorption takes place from the subcutaneous tissue so 
rapidly that enough iron enters the blood to produce a toxic action. 
But this action, instead of affecting the nerves, is chiefly exerted 
on the excreting system, and inflammation of the kidneys occurs. 
When taken into the intestinal canal iron is absorbed very 
slowly, and only a very small quantity appears in the urine. It 
is hard to say whether the slight headache which is apt to come 
on from the administration of iron is due to the direct action of 
the metal on the nerve-centres after its absorption, or is merely 
reflex and due to the action of the metal on the intestine. No 
injury is done to the kidneys of healthy persons, though the effect 
of the iron upon these organs may be manifested by the diminu- 
tion of albumen in cases of renal disease. 

The form in which metals are absorbed from the intestinal 
canal is probably that of albuminates, or, perhaps, more properly, 
of peptonates. 

The only heavy metals which are rapidly absorbed from the 
healthy intestinal canal are lead, mercui’y, and arsenic. Copper, 
zinc, silver, tin, iron, manganese, nickel, and cobalt are absorbed 
very slowly indeed. This is shown by the fact that when given 
internally only mere traces of them appear in the urine. That 
their absence from this secretion is due to non-absorption, and 
not to their retention in the blood or tissues, is proved by the 
fact that when they are injected subcutaneously they pass readily 
through the kidneys. 

Contrary to one’s expectation, it has been found that metals 
are much more readily absorbed by the gastro-intestinal mucous 
membrane when it is in a catarrhal condition than w^hen it is in 
a healthy state. W^hen large doses of metallic salts are given at 
once they are very apt to produce acute catarrh of the intestinal 
canal, and they are then readily absorbed, and appear in large 
quantity in the urine. If small doses are given at first, instead 



G64 


INOEGANIC MATEEIA MEDICA. 


[sect. m. 


of large ones, they may be gradually increased without producing 
any catarrh, and then absorption into the blood and excretion by 
the urine does not occur, or only to a slight extent, although the 
dose finally reached may be large. 

The therapeutic bearing of this fact is that if we wish to aflfect 
the kidneys by metallic remedies, e.g. by iron in cases of albu- 
minuria, the best method of administering the remedy is to begin 
with large doses at once. 

After absorption into the blood the metals probably remain, 
to a gi*eat extent, if not entirely, in the plasma, and do not 
become combined with the corpuscles, or only to a very slight 
extent. ‘ 

They are carried to all parts of the body, and probably unite 
with certain tissues. They remain in combination with the 
tissues for a greater or less length of time, modifying their nutri- 
tion and functional activity, and then, being again set free, they 
become excreted. 

The heavy metals have all a powerful poisonous action on 
muscles, nerves, nerve-centres, and glands. The slightness 
of the action which they exert on these structures when admin- 
istered by the alimentary canal is due to their slow and sparing 
absorption by it. But their poisonous power at once becomes 
evident, as in the case of iron, wlien they are inj«'cted either sub- 
cutaneously or directly into the circulation in the form of double 
salts or organic compounds, which produce ]io local irritatioii at 
the point of injection, nor coagulation of the blood \\hen they 
are introduced directly into the vessels. The alterations in the 
spinal cord in acute poisoning by some of them — e.g. lead and 
mercury, and also by arsenic— have the characters of acute central 
myehtis, the grey substance being chiefiy affected. In more 
chronic poisoning the white substance is affected as well, so that 
the alterations resemble those of diffuse myelitis. The nervous 
s^unptoms produced by heavy metals are probably due to such 
alterations in the nerve-centres, and sometimes to peripheral 
alterations in the nerves also. 

Metals are excreted chiefiy by the bile (p. 405 ), by the kidneys, 
by the mucous membranes of the stomach and intestine ; and 
probably to a slight extent by the skin. Elimination by these 
channels may commence very soon after the metal has entered 
the blood. 

During the process of elimination the metals may irritate the 
eliminating organs (Fig. 5, p. 39), and may cause vomiting by their 
action on the stomach (p. 872), diarrha*a by their action on the 
intestine, and albuminuria by their action on the kidneys, although 


* This is best shown by separating the corpuscles and plasma in a centrifugal 
machine and analysing separately, so as to ascertain the amount of metal 
in each. 
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they have been injected into the veins, or subcutaneously, and 
only reach these organs through the blood. 

On account of the quantity of metal which is eliminated by 
the bile and intestinal mucous membrane, purgatives are useful 
agents in the treatment of chronic metallic poisoning (cf. pp. 
384 and 561). 

When metals have entered the blood in considerable quantities, 
the kidneys become inflamed during the process of their excre- 
tion, and undergo changes which affect both the tubules and the 
glomeruli. The tubules are affected first, and the epithelial cells, 
both of the convoluted and straight tubules, take up the metal 
and become gradually disintegrated. They are partly thrown 
out as casts, and partly block up the tubules, causing secondary 
degeneration of the glomeruli. Both tubules and glomeruli be- 
come atrophied. These effects appear to be produced by all the 
heavy metals. 

The possible effect of mercury on the kidneys should be 
borne in mind when prescribing a very prolonged mercurial 
oourse, and it would be interesting to inquire how far albumi- 
nuria in apparently healthy persons is caused by mercurials (cf. 

p. 20). 


Grolt III. — Zinc, Copper, Cadmium, and Sim’ER. 

General Actions. — They combine with albumen and form 
insoluble albuminates, and have thus an astringent action. 

With the exception of salts of silver, which form a compound 
with the epidermis, they have no action on the epidermis, but 
they may pass through the pores, especially chloride of zinc. 
This salt produces inflammation, or even mortification, acting 
by its affinity both for water and for albumen. It is used as a 
caustic for destroying the surface of unhealthy sores and produc- 
ing a more healthy action. The other preparations of the metals 
in this group act in the same way, but are less powerful, and are 
applied to ulcers and to chronic skin-diseases. 

They are applied for their astringent action to the eye in 
gonorrhoeal ophthalmia, ulcerations or opacity of the cornea, and 
to the mucous membranes of the urethra and vagina in gonor- 
rhoea and leucorrhoea. 

Insoluble preparations such as oxide of zmc have little action 
on the skin, but are applied as powder or ointment to raw and 
excoriated surfaces, where protection from external influences 
wdth very slight stimulation is wished, as in intertrigo. 

In the mouth they combine with the albumen of the tongue 
and cheeks, and produce a very disagreeable metallic taste. 
Notwithstanding this they are employed, especially sulphate of 
copper, for ulcers of the mouth or fauces. 

Zinc chloride has been recommended for carious teeth. 
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In the stomach they unite with the albumen in its walls, 
producing irritation and consequent nausea, accompanied by 
muscular relaxation. They have been used as nauseants in 
spasmodic affections, as epilepsy, chorea, hysteria, &o. 

In a somewhat larger dose they produce vomiting, which is 
speedy and complete, especially in the case of zinc and copper, 
which are consequently much used in cases of poisoning where 
we wish the stomach emptied with all possible speed. They are 
preferred in such cases to tartar emetic, as they do not produce 
so much depression, nor are they so liable to cause diarrhoea ; and 
to ipecacuanha, because their action is more rapid and certain. 

The compounds of zinc or copper with albumen or peptones 
will produce vomiting, either when given by the mouth or when 
injected into the veins, but they are classed as local emetics 
(p,373). 

Their emetic action when injected into the veins may be due 
to a direct action on the vomiting centre in the medulla (p. 371); 
but it may also be that they are carried to the stomach by the 
blood and act reflexly from it {vide Fig. 5, p. 39, and cf. p. 373). 

The albuminates of copper and zinc, and probably those of 
the other metals, undergo changes both in the stomach and in- 
testine before absorption which we do not perfectly understand. 
Albumen is not simply dissolved and absorbed in the intestinal 
canal, but is converted into peptone. Albumuiate of copper has 
been introduced into a gastric fistula in a dog, and the blue 
colour was seen to di8api)ear at the edges, and finally all copper 
was removed from it before the albumen was itself completely 
digested. Whether or not the copper was removed in combina- 
tion as a peptone or not w^e cannot as yet sa}'. Copper salts 
unite with peptone, forming an easily soluble compound. 

In the intestine small doses lessen the frequency of the 
stools, and have been thus used in chronic diarrhoea and dysen- 
tery, but larger doses have an irritant effect and cause diarrhoea. 
The insoluble salts, as oxide and carbonate of zinc, have a 
much weaker action than the soluble ones, and thus a large 
quantity of them has the same action as a small one of the 
soluble salts. 

Chronic poisoning by copper is said to have occurred in 
consequence of the use of copper salts to give a bright green 
colour to tinned peas or other vegetables, as well as from the em- 
ployment of imperfectly cleansed copper pans. Some doubt has 
been thrown on the possibility of producing chronic poisoning by 
the internal administration of copper in small doses, as in some 
experiments it was given to animals for a length of time without 
mjury. More recent experiments show, however, that at least 
in ruminants chronic poisoning may be produced. The symp- 
toms are loss of appetite, imperfect rumination, periodical 
constipation, imperfect nutrition, muscular weakness, languor. 
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jaundice, albuminuria, and towards the end hsmoglobinuria or 
haamaturia. On post-mortem examination granular degeneration 
of the muscles and heart, enlarged spleen, fatty degeneration 
of the liver, dark brown colour of the blood, and granular 
deposits of metheemoglobin in the renal tubules, along with 
haemorrhagic parenchymatous nephritis, are found. 

Chronic poisoning by copper may occur among coppersmiths, 
or in families where copper pans have been used. The symp- 
toms are a metallic taste, a feverish state, with symptoms of 
subacute gastro-enteritis, not unfrequently jaundice, trembling of 
limbs, and cramps. A purple line is said to form on the gums. 

ZINC. Zn; 64*9. 

Sources of Zinc. — The chief are native carbonate or cala- 
mine (ZnCOj) and zinc blende (ZnS). 

General Reactions of Zinc Salts. — The most character- 
istic test is that it forms a white sulphide, which is precipitated 
on the addition of ammonium sulphide to a solution, and which 
is insoluble in caustic alkalies. Caustic potash, soda, or ammo- 
nia give a white precipitate of hydrate, soluble in excess ; am- 
monium carl)onate gives a similar precipitate, soluble in excess ; 
but sodium and potassium carbonate give a white precipitate, 
insoluble in excess. 

GeXEBAL pREPAJlATION OF ZlXC SaLTS. 

By 

Boasting, to drive off sulphur or 
carbonic acid, and then distilling 
the oxide with charcoal. 

Melting and throwing into water. . 
Dissolving in hydrochloric acid i 
(Zn, -f 4HC1 « 2ZnCl, + 2HJ : 
it is then purified from lead or ' 
iron by passing chlorine through | 
it, and adding carbonate of zinc, 
2FeCl, + Cl, « Fe,Cl„. 

Ferrous Chlorine Ferric 

chloride chloride. 

Fe.,Cl, + SZnCO, + 3H,0 - 

Feme Carbonate 
chloride of *ino 

Fe2(I1.0), d* SZnCl, + SCO,. 

Ferric Chloride of Carbonic 

hydrate zinc acid gas. 

PbCl, + Cl, + 2ZnCO, « 

Chloride Chlorine Carbonate 
of load of zinc. 

PbO, + 2ZnCl, + 2CO,. 

Peroxide Chloride Oarbonio 

of lead o£ zinc acid gas. 

Dissolving in sulphuric acid, and 
purifying in the same way as 
chloride. 

Precipitating with oarbonate of 
sodium. 


Prepared 

From 

Zinc, B. and U.S.P. . 

Zinc blende or oala- 
mine 

Granulated zinc, B.P. 
Zinc chloride, B. and 
U.SJP. 

Zino .... 
2hno .... 

Zino sulphate, B. and 
U.SJP. 

Zino . • • . 

Zino oarbonate, B. 
and n.SJP. 

Zino salphate • 
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General Preparation op Zinc BkLTB — continued » 


Prcjvired 

From 

By 

Zinc acetate, B. and 

Zinc carbonate . 

Dissolving in acetic acid. 

U.S.P. 


Zinc oxide, B. and 

Ditto 

Calcining. 

XJ.S.P. 


Zinc oleate, B.P. 

Zinc oxide 

By dissolving in oleic acid. 

Zinc valerianate, B. 

Zinc sulphate . 

Mixing with sodium valerianate. 

and U.S.P. 

Zinc bromide, U.S.P. 

Ditto 

Mixing with hot solution of potas* 
sium bromide, precipitating 
potassium sulphate by alcohol, 
filtering and evaporating. Or by 
acting on zinc with bromine. 

Zinc iodide, U.S.P. . 

Zinc .... 

Digesting with iodine in water 
and evaporating. 

Zinc phosphide. 

U.S.P. 

— 

Passing phosphorus vapour in dry 
hydrogen over melted zinc. 

Zinc solphocarbolate, 

B.P. 

Zinc oxide 

Heating a mixture of carbolic acid 
and sulphuric acid, saturating 
the product with zinc oxide, 
evaporating and cry^>tallising. 


General Impurities op Zinc Salts. — Iron, lead, copper, and arsenic. 

General Tests. — A solution of zinc salt acidulated with hydrochloric 
acid gives no precipitate with sulphuretted hydrogen (absence of lead, copper, 
or arsenic). The absence of copper is further ascertained by ammonia giving 
with a solution of zinc salts a white precipitate, soluble m excess without 
colour. If copper be present the solution would be blue. Solutions should 
give no blue with ferro- or ferri-cyanide of potassium, nor any black colour 
with tincture of galls (absence of iron). 

General Action of Salts op Zinc. — They combine with 
albumen and coagulate it. The chloride of zinc thus acts as an 
escharotic after the epidermis has been previously removed by 
caustic potash. Neither it, nor the sulphate, nor acetate of zinc 
has any action on the unbroken skin, but when applied to 
mucous membranes, they will act as irritants in large, and as 
astringents in small doses. 

Sulphate and acetate of zinc are prompt emetics, causing 
rapid evacuation of the contents of the stomach with little nausea 
or depression. 

The mode of action of zinc salts as emetics has not been 
perfectly determined. It is probably partly due to the local 
effect upon the stomach, and partly to the stimulant action upon 
the vomiting centre in the medulla oblongata after absorption 
into the circulation. 

Vomiting is produced by the injection of zinc salts into the 
circulation, but this may be partly due to irritation of the stomach 
by the zinc salts during the process of excretion by its mucous 
membrane, as well as to the action upon the medulla. 

In small doses zinc salts act also as nervine tonics, and 
lessen sweating. 
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Zincum. B. and U.S.P. Zinc. 64*9. Zinc of commerce, 
B.P. Metallic zinc in the form of thin sheets or irregular granu- 
lated pieces, U.S.P. 

Chaeacters. — A bluish-white metal having the sp. gr. 6*9. 

Reactions. — When treated with warm diluted sulphuric acid it is almost 
completely dissolved, forming? a colourless liquid which yields a white pre- 
cipitate with test solution of ferro-cyanide of potassium, or of sulphide of 
ammonium. U.S.P. 

PbEPABATIONS OONTAININa ZiNC. 

B.P. U.S.P. 


Liquor Zinci Chloridi. 
Oleatum Zinci. 
Unguentum Zinci. 

,> n OleatL 

Zinci Acetas. 

„ Carbonas. 

„ Chloridum. 

„ Oxidum. 

„ Sulphas. 

„ Sulphocarbolas. 

„ Valenanas. 
Xlncum Granulatnm. 


Liquor Zinci Chloridi. 
Unguentum Zinci Oxidi. 
Zinci Acetas. 

„ Bromidum. 

„ Carbonas Preecipitatus. 
„ Chloridum. 

„ lodidum. 

„ Oxidum. 

„ Phosphidum. 

„ Sulphas. 

„ Valerianas. 


B.P. Zinoam Oranulatnm. Gbanclated Zinc — (Z inc fused and poured 
into water). 

Impubities. — Very frequently it contains sulphur or arsenic. 

Tests. — Zinc is chiefly used for preparing hydrogen, and these impurities 
are tested by adding pure dilute hydrochloric or sulphuric acid to it and hold- 
ing over it a piece of paper dipped in acetate of lead. If sulphur be present 
the paper is blackened. If tne piece of paper be wetted with solution of 
nitrate of silver, a brown or black stain is produced if arsenic is present. On 
lighting the hydrogen and depressing a piece of porcelain on it, a black stain 
is produced if arsenic is present. 

Zinci Oxidum, B. and U.S.P. Oxide of Zinc. ZnO. 
80-9. 

Characters. — A soft, nearly white, tasteless and inodorous 
powder, becoming pale-yellow when heated. 

Impurities. — Undecomposed carbonate, chloride, sulphates, iron and 
copper. 

Tests. — D issolves without effervescence in diluted nitric acid, forming a 
solution, which is not affected by chloride of barium or nitrate of silver, and 
gives with carbonate of ammonium a white precipitate which dissolves entirely 
(no iron) without colour (no copper) in an excess of the reagent, forming a 
solution which is precipitated white by sulphide of ammonium. 

Dose. — 2 to 10 grains. 


Officinal Pbepabations. 


Unguentum Oxidi Zinci. 

Unruentum Zinol. i Zinc Ointmbnt.— O xide of zinc 80 grs., benzoated 
lard 1 oz., or 1 in fij nearly. 

U.S.P. Unguentum Oxidi ZinoL Ointment or Oxh>e of Zinc. — Oxide of zino 
20, benzoated lard 80, or 1 in 5. 

Uses. — Oxide of zinc is sparingly soluble in the stomach. It 
dissolves to a slight extent, too little to act as an emetic, but 
sufficient to produce the action of small doses of soluble zinc salts 
as a nervine tonic and astringent. 
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It may be used as a dasting powder in intertrigo, and the 
zinc ointment is one of the most efficacious remedies we possess 
for application to excoriated surfaces. In acute eczema, zinc 
ointment can sometimes be borne, when other forms of bland 
ointment only increase the inflammation, and in acute vesicular 
eczema, dabbing the part for about fifteen minutes with black 
wash and then rubbing in zinc ointment gently is sometimes a 
very successful treatment. It has been given in whooping-cough, 
epilepsy, hysteria, nervous headache, and to check profuse 
sweating in phthisis, and profuse secretion from the bronchi in 
bronchitis. In the sweating of phthisis it is frequently com- 
bined with hyoscyamus, and it is somewhat difficult to say how 
much of the beneficial action is due to the hyosc 3 'amu 8 . 


B.P. Oleatum Zinci. Oleate op Zinc (p. 591). 

B.F. Officinal Pbepabation. 

Vnimeiitiim Zinol Oleatl (oleate of zinc 2, benzoated lard 11). 

Uses. — Ointment of oleate of zinc alone, or along with oleate 
of morphine, is an excellent preparation in many cases of acute 
eczema and of intertrigo. 

B.P. Calamina Prseparata. Prepared Calamine. — Native 
carbonate of zinc calcined in a covered earthen crucible at a 
moderate temperature, powdered and freed from gritty particles 
by elutriation. 

Characters. — A pale pinkish-brown powder, without gritti- 
ness. 

Solubility. — It is almost entirely soluble, with effervescence, in acids. 


Officinal Pbepabation. 

VniTvieBtiim CalMninaB (prepared calamine 1, benzoated lard 5). 

Uses. — Used sometimes instead of oxide. In skin diseases 
preferred to the oxide by some, especially in weeping eczema ; it 
is still better applied in the form of a lotion, e.g. calamine 40 
grs., oxide of zinc 20 grs., glycerine 20 min., water to 1 oz., or 
prepared calamine 12 grs., prepared chalk 24 grs., lime water 1 oz. 


Zinci Carbonas, B.P. ; Zinci Carbonas Praccipitatus, 
U.S.P. Carbonate of Zinc. B.P. Precipitated Carbonate op 
Zinc. ZnCOaCZnO^.SH.O. B.P. ; (ZnC03),.3Zn(H0). ; 646-6, 
U.S.P. 

Characters. — White, tasteless, inodorous. 


Solubility. — It is insoluble in water ; soluble, with effervescence and 
without residue, in dilute nitric acid. 

Keactions. — The solution m nitric acid gives the reactions of zinc (p. 667). 


Dose. — 1 to 10 grains. 

Uses. — L ike those of calamine. 
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Zinci Chloridum, B. and U.S.P. Chlobidb op Zinc, 
ZnCl,; 136-7. 

Chakactbrs. — Colourless opaque rods or tablets, very deli- 
quescent and caustic. 

Solubility. — It is soluble almost entirely in water, alcohol, and ether. 

Keactions- — The watery solution gives the reactions of zinc and of a 
chloride (p. 594). 


Preparation containino Chloride of Zinc. 
aiquor Kinol Ohlorldi 366 grains in one flaid ounce. 

ILIquor Xlnci dUoiiOi, 8. and Solution of Chloride of Zinc, 

ZnClj ; 186*7, U.S.P. Prepared like the solid, but not so much evaporated. 

Uses. — It is a powerful caustic distinguished by its property 
of burning deeply and not spreading sidewise like many others. 
It is applied, in substance, or made into a paste with starch or 
gypsum, to cancers, sloughing or unhealthy sores, and nsevi. 
Diluted it is applied to ulcers. 

It has been used to destroy the exposed pulp in decayed 
teeth, warty growths, condylomata, syplulitic sores, and lupus. 
In the proportion of one to two grains in a pint of water it has 
been recommended by Ringer as an injection in gonorrhoea. 

Burnett’s (Sir W.) disinfectant and deodorising solution is 
solution of chloride of zinc (of sp. gr. 2), and it is by the acci- 
dental use of this, that most cases of zinc-poisoning occur. 

Zinci Sulphas, B. and U.S.P. Sulphate of Zinc. 
ZnS0,.7H,0; 286-9. 

Characters. — In colourless transparent prismatic crystals 
with a strong metallic styptic taste. 

Reactions. — Its solution in water gives the reactions of zinc smd of a 
sulphate (p. 595). 

Dose. — 1 to 3 grains as a tonic; 10 to 30 grains as an 
emetic. 

Uses. — Sulphate of zinc is used as an astringent to lessen 
discharges from mucous membranes ; it is employed as a lotion 
in gonorrhoea and leucorrhcea ; as a wash to the eye in ophthal- 
mia ; and, mixed with honey, in gangrene of the mouth in chil- 
dren. It is used as a gargle to the throat in relaxed sore-throat, 
j)endent uvula, and enlarged tonsils. 

As an emetic it is chiefly employed in narcotic poisoning, 
where the rapidity of its action, unaccompanied by any depress- 
ing influence on the circulation, is very serviceable. It is some- 
times used, also, to cause vomiting in croup. It is employed as 
an astringent in chronic diarrhoea and dysentery. It has also 
been used as a tonic in flatulence and flatulent distension of the 
colon. After absorption into the blood it has a tonic action on 
some parts of the nervous system, and is used in the treatment 
of convulsive diseases, such as chorea, epilepsy, hysteria, as well 
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as in spasmodic aflfections of involtintary muscular fibre, such as 
angina pectoris and spasmodic asthma. 

Zinci Sulphocarbolas, B.P. Sulphooabbolate of Ziko. 
Zn(CeH,SOJ,.H,0. 

Characters. — Colourless, transparent, tabular, efflorescent 
crystals, with an astringent taste. 

Solubility. — Soluble in about twice the weight of rectified spirit and of 
water. 

Beactions.— The watery solution is coloured violet by perchloride of iron, 
and gives a white precipitate with sulphydrate of ammonium ; it is made 
faintly turbid by chloride of barium, and it is not precipitated by oxalate of 
ammonium. 

Action. — Sulphocarbolate of zinc is antiseptic and astrin- 
gent. 

Uses. — It is used as an injection in otorrhcea, gonorrhoea, and 
other cases of purulent discharges, in the strength of 2 to 4 grains 
to the ounce of water. It is not given internally. 

Zinci Acetas, B. and U.S.P. Acetate of Zinc. ZnCCgH,)^ 
(C0.0H)3.2H,0 ; 218-9, B.P. ; Zn(C2H30,),.3H,0 ; 236*9, 

U.S.P. 

Characters. — Thin, translucent and colourless crystalline 
plates, of a pearly lustre, with a sharp unpleasant taste. 

Solubility. — Soluble in water. 

Keactions. — The solution gives the reactions of zinc, and evolves acetic 
acid when decomposed by sulphuric acid. 

Dose. — 1 to 2 grains as a tonic ; 10 to 20 grains as an 
emetic. 

Uses. — It is used for much the same purposes, and in the 
same doses, as the sulphate. An unchemical but useful injection 
for gonorrhoea, gleet, and leucorrhoea, consists of six grains of 
sulphate of zinc, with four ounces of the dilute solution of sub- 
acetate of lead. In this mixture the sulphate of lead which is 
precipitated has probably a beneficial action in keeping apart 
the surfaces of the mucous canal into which it is injected 
(p. 446). 

U.S.P. Zinci Bromidum. Bromide op Zinc. ZnBr^; 
224-6. 

Characters. — A white, or nearly white, granular powder, 
very deliquescent, odourless, having a sharp saline metallic taste, 
and a neutral reaction. 

Solubility. — Very soluble in water and in alcohol. 

Beactions. — The aqueous solution of the salt yields the reactions of zinc 
and of a bromide (p. 594). 

Dose. — 2 to 8 grains given in syrup. 

Uses.— I n large doses it is irritant and emetic like other 
^ts of zinc. It has been recommended in epilepsy with the 
idea of combining the actions of bromine and zinc. 
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U.S.P. Zinci lodidum. Iodide of Zinc. Znl^; 318'1. 

Characters. — A white, or nearly white, granular powder, 
very deliquescent, odourless, having a sharp saline and metallic 
taste, and an acid reaction. 

Solubility. — Very soluble in water and in alcohol. 

Ebactions. — The aqueous solution yields a white precipitate with test 
solution of ferrocyanide of potassium or of sulphide of ammonium, a yellow 
precipitate with test solution of acetate of lead, and a red one with test 
solution of mercuric chloride (iodide). 

Dose. — ^ to 2 grains. 

Uses. — Locally it has been used in solution as an application 
to enlarged tonsils. An ointment, 1 part to 8 of lard, has been 
used in place of the ointment of iodide of potassium or of cad- 
mium to reduce swellings. A solution of 2 grains to 1 oz. has 
been used in gonorrhoea. Internally it has been used in scrofula, 
chorea, and hysteria. It is best administered in the form of syrup. 

Zinci Valerianas, B. and U.S.P. Valerianate of Zinc. 
Zn(C,H,0^,.H,0; 284-9. 

Characters. — In brilliant, white, pearly, tabular crystals, 
with a feeble odour of valerianic acid, and a metallic taste. 

Solubility. — It is scarcely soluble in cold w-ater or in ether, but is soluble 
in hot w-ater and alcohol. 

Reactions. — Heated to redness in an open crucible, it leaves a residue 
which, when dissolved in diluted sulphuric acid, yields with ammonia a pre- 
cipitate which entirely disHolvcs in an excess of the reagent, and the result- 
ing solution gives a white precipitate w-ith sulphide of ammonium (zinc). 

Preparation. “ Mixing hot aqueous solutions of sulphate of zinc and 
valerianate of sodium, evaporating at a gentle heat and crystallising. The 
crystals are washed with water until free from sulphate. 

Impurities. — Sulphate and butyrate of zinc from imperfect preparation. 

Tests. — Its solution in hot water is not precipitated by chloride of 
barium (no sulphate). It gives when heated with diluted sulphuric acid a 
distillate, which when mixed with the solution of acetate of copper, does not 
immediately affect the transparency of the fluid, but forms after a little time 
oily drops, which gradually pass into a bluish -w’hite crystalline deposit (no 
butyrate). 

Dose . — \ to 4 gr. ; the dose may be increased until some 
nausea is produced. 

Uses. — Valerianate of zinc lias been supposed to combine the 
nervine tonic action of zinc with the antispasmodic effect of 
valerian ; but it is much better to use valerian itself or its oil 
along with a salt of zinc, as the acid has no important physio- 
logical action. It is used in chorea, especially when occurring 
in hysterical persons, and should not be discontinued until 
symptoms of nausea begin to make their appearance. It is also 
employed in epilepsy and neuralgia. 

U.S.P. Zinci Phosphidum. Phosphide of Zinc. ZnjP^; 
266-7. 

Characters. — Minutely crystalline friable fragments, having 
a metallic lustre on the fractured surfaces, or a greyish black 
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powder permanent in the air having a faint odour and taste of 
phosphorus. 

Solubility and Reactions. — Insoluble in water or alcohol, but com- 
pletely soluble in hydrochloric or sulphuric acids with evolution of phospho- 
retted hydrogen. 

Dose. — Not more than ^ grain at first. 

Uses. — Its action is sinular to that of phosphorus, and it 
is used in place of it. Each grain contains nearly J grain of 
phosphorus. 

COPPER. Cu; 63 4. 

Sources. — Its chief source is copper pyrites, which is a double 
eulphide of copper and iron. 

General Eeactions. — Ammonia throws down a pale blue 
precipitate of hydrate, which is soluble in excess, forming a deep 
blue solution. Potassium ferrocyanide gives a maroon red 
precipitate. 



Prepared from 

By 

Copper, B.P. . 

Copper pyrites 

Roasting with sand and coal. 

Copper sulphate, B. 
and U.S.P. 

Copper . 

JSeating copper or its oxide with 
sulphuric acid, dissolvmg in 
water and crystalhsing. 

Copper nitrate, B.P. 

Ditto 

i Dissolving in nitric acid, evapo- 
rating and crystallising. 

Copper acetate, B, 
and U.S.P. 

Copper sulphate . j 

i 

Precipitating with acetate of lead. 


General Impurity. — Iron. 

General Test. — If an aqueous solution of a copper salt be mixed with 
twice its volume of chlorine w ater, any iron present is converted into a ferric 
salt. If solution of ammonia be now added, cupric hydrate will fall as a 
precipitate of a pale blue colour, but is redissolved by excess, forming a deep 
blue solution. If iron be present, it will be precipitated by the ammonia and 
not redissolved. 

Cuprum, Cu = 63-4. B.P. Copper. — Fine copper wire, about 
No. 25 wire gauge, or 0*02 inch. 

Use. — To detect the presence of metals, as silver, mercury, 
and arsenic, by their being precipitated on its surface and form- 
ing a stain. It is employed in the preparation of sulphate and 
nitrate of copper and of spirit of nitrous ether. 

B.P. Cupri Nitras. Nitrate of Copper, Cu(N 03)2.6H20. 

Characters. — Deep blue prismatic crystals, very deliquescent, 
highly corrosive. With one-third of its weight of water it forms 
at a temperature below 70® F. (21*1® C.), tabular crystals; 
Cu(N 03)2.6 Hj 0. With a very little more water, added directly or 
absorbed from the air, it yields a styptic, caustic, corrosive fluid. 

Reactions. — The dilated aqueous solution is only faintly acid to litmus ; 
it gives the reactions of copper and a nitrate (p. 694). 
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Cupri SuIphaSj^ B. and U.S.P. Sulphate op Copper. 
<!uSO,,6HjO ; 249*2. 

Characters. — A blue crystalline salt, in oblique prisms. 

PREPAEATION. — Vide p. 674. 

Solubility. — It is soluble in water, forming a pale blue solution which 
strongly reddens litmus. 

Reactions. — The aqueous solution gives the reactions of copper and a 
sulphate. 

Dose. — A s an astringent, ^ to 2 grains ; as an emetic, 5 to 
10 grains. 

8.F. 8iilptiat« of Copper, Anbydroiis. CuSO^. Sulphate of copper 
deprived of its water by a heat of 400° F. 

Characters. — A yellowish-white powder, which becomes blue when moistened 
with water. 

Action. — Sulphate of copper has little or no action on the 
skin covered by epidermis, but when applied to the denuded 
skin it combines with the albuminous constituents of the tissues, 
forming an albuminate of copper. It thus acts as a mild caustic, 
and is an astringent. It has a similar astringent action on 
mucous membranes, and when swallowed in large doses it acts 
as a powerful emetic, like the sulphate of zinc, and in smaller 
doses as an astringent. Like sulphate of zinc, it probabl}^ exerts 
its action partly on the stomach itself and partly on the vomit- 
ing centre. Small doses absorbed into the blood appear to have 
a tonic action on some parts of the nervous system, and to exert 
an astringent action on mucous membranes. The copper is 
excreted by the mucous membrane of the intestine, by the bile, 
sweat, and kidneys. It is probable that its effect as an emetic 
when injected into the blood is partially due to the action it 
produces upon the stomach or intestines in the process of elimi- 
nation (p. 39). Its action as an astringent upon other mucous 
membranes is probably due to a similar cause. 

Uses. — Sulphate of copper in substance is used as a mild 
caustic to the edges of sores, to repress exuberant granulations, 
both of ulcers and of trachoma, and as a styptic to arrest the 
blood from leech-bites. When mixed with honey it may be ap- 
plied to the mouth in cancrum oris. In solution it may be ap- 
])lied to indolent ulcers, and to remove warts and parasitic skin- 
diseases, and as an injection into the nose to stop epistaxis. It 
is used as a wash to the eyes in ophthalmia, as an injection in 
gonorrhoea and leucorrhoea, and as a gargle in sore-throat. It is 
an eflScient and rapid emetic in cases of narcotic poisoning, in 
phosphorus-poisoning, and in croup. It is a powerful astringent 


* Oleate of copper is a useful application in cases of ringworm, applied night 
and morning. It is first prepared by drying a mixture of sulphate of copper (3 in 
8 of water) and a solution of Castile soap (8 in 82), and may be applied in the 
form of ointment, 1 in 4 of petroleum cerate. It has also been used for indolent 
«iloer8, warts, and corns. 
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in chronic diarrhcna, dysentery, and colliquative diarrhoea of 
phthisical patients. It is employed, like zinc, in chorea, epilepsy, 
and hysteria, but seems less useful than zinc. The nitrate has 
a similar action to the sulphate, but is more powerful as a 
caustic and styptic. It is a useful application to syphilitic sores 
on the tongue. 

B.P. Test Solution of Ammonio-Sulphate of Copper. 

A test for arsenious acid, forming with it Scheele*8 green. 

B.P. Subacetate of Copper of Commerce. Cu.CuO 
(CjHgO^la* Veediokis, Aerugo. — Used in solution as a test. 

B.P. Test Solution of Acetate of Copper. 

Use. — In testing for butyric acid in valerianates. 

U.S.P. Cupri Acetas. Acetate of Copper. Cu(CH2)2 
(C0*0H),.H,0 ; 199*2. 

Characters. — Deep green, prismatic crystals, yielding a 
bright green powder, efflorescent on exposure to air, odourless, 
having a nauseating metallic taste and an acid reaction. 

Tests. — If the aqueous solution of the salt be treateil with hydros iilphiirio 
acid until all the copper is precipitated, the hltrate should leave no residue 
on evaporation (alkalis, alkaline earths, or iron). If the aqueous solution 
be heated to boilin^ with solution of soda in excess, it will yield a filtrate 
which should not be clouded by hydi'osulphuiTC acid (absence of lead and 
zinc). 

Uses. — Like sulphate of copper. Not used internally. 

ARGENTUM. Ag ; io8 B.P. (1077 U.S.P.) Silver. 

Argentum Purificatum. B.P. Refined Silver. 

Pure metallic silver. 

Impurities. — Gold, copper, and lead. 

Test, — If ammonia be added in excess to a solution of the metal in nitric 
acid, the resulting fluid exhibits neither colour nor tmbidity. 

Preparation. 

Argent! Kitras. 

Argenti Nitras, B. and U.S.P. Nitrate of Silver. Lunar 
Caustic. — AgNO, ; 169*7. 

Characters. — In colourless tabular crystals, the primary 
form of which is the right rhombic prism ; or in white cylindrical 
rods. 

Bolubiutt. — It is soluble in distilled water, and in rectified spirit. 

Reactions. — The solution gives with hydrochloric acid a curdy white 
precipitate, which darkens by exposure to light, and is soluble in solution of 
ammonia. A small fragment heated on charcoal with the blowpipe, first 
melts, and then deflagrates, leaving behind a duU white metallic coating. 

Pkeparatiok. — B y dissolving silver in nitric acid, evaporating and cry* 

stallis^. 

It is obtained in rods by fusing the crystals in a capsule of platinum or 



•CHAP. XXVI.] METALS. 677 

thin porcelain, and pouring the melted salt into proper moulds. Nitrate of 
silver must be preserved m bottles carefully stoppered. 

Toughened nitrate of silver or * toughened oanstio ’ is formed by adding 
6 ]^artB of nitrate of potassium to 95 parts of the nitrate of silver before 
fusion. 


Preparations por which Nitrate op Silver is used. 

Arsenti et Fotaesit ITitras. 

Argenti Oxidum. 

Impurities. — Nitrate of potassium, metallic impurities. 

Tests. — Ten grains dissolved in two fluid dracluns of distilled water give 
with hydrochloric acid a precipitate, which, when washed and thoroughly 
dried, weighs 8*44 grains. The filtrate, when evaporated by a water-bath« 
leaves no residue. 

Dose. — ^ to ^ grain. 

Administration. — As an application to the eyes or injection 
it is used in solutions of various strengths, but an ordinary safe 
one is 2 grains to the ounce. When made into pill it must not 
be mixed with tannin, which reduces the silver to the metallic 
condition and becomes converted into gallic acid with evolution 
of carbonic acid gas. It is best made up into pill with kaolin 
and a very little tragacanth. As a draught it may be made up 
with dilute nitric acid, syrup, and mucilage. 

U.S.P, Argenti Nitras Fusus. Moulded Nitrate op 
Silver. 

Characters. — A white, hard solid, generaUy in form of pen- 
cils or cones of a fibrous fracture, becoming grey or greyish- 
black on exposure to light in presence of organic matter. 

Preparation. — Prepared by fiising together nitrate of silver 100 parts, 
hydrochloric acid 4 parts, and pouring into suitable moulds. 

Argenti et Potassii Nitras, B.P. ; Argenti Nitras Dilutus, 

U.S.P. Nitrate of Silver and Potassium, B.P. ; Diluted 
Nitrate of Silver, U.S.P. Mitigated Caustic. 

Characters. — White or greyish-white cylindrical rods or 
cones. 

Preparation. — Prepared by fusing together nitrate of silver 1 part, with 
nitrate of potassium 2 parts, B.P. ; 1 part, U.S.P. 

Solubility. — I t is freely soluble in distilled water, but only sparingly in 
rectified spirit. 

Beactions. — The aqueous solution gives with hydrochloric acid a curdy 
white precipitate which darkens by exposure to light (silver) ; the filtrate 
from this mixture giving a yellow precipitate with perohloride of platinum 
(potassium), and evolving ruddy fumes when warmed with sulphuric acid and 
copper (nitrate). 

General Action of Silver Salts. — Soluble silver salts, 
such as the nitrate of silver, have a strong aflSnity for the cement 
by which epithelial or endothelial cells are united, and are, 
therefore, much used in staining microscopic preparations. 
They also unite with albumen, forming albuminates of silver. 
'When applied to the skin, nitrate of silver produces a white 
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mark which rapidly becomes blackened by exposure to light, and 
the epidermis, either alone or with a slough varying in depth 
according to the strength of the application, is thrown off* 
Locally, it causes greater contraction of the vessels than other 
metals. In the mouth it has an unpleasant astringent taste, 
corrugates the mucous membrane, and acts as an irritant or 
caustic. In the stomach, in small doses, it acts as an astrin- 
gent, and occasionally lessens vomiting, but in larger doses it 
acts as an irritant, and causes vomiting and symptoms of ii'ritant 
poisoning (p. 396). In the intestine small doses are astringent,, 
and, when absorbed from. the blood, appear, like zinc or copper, 
to have a tonic action on some parts of the nervous system. 
When taken for a length of time it is apt to cause a livid discolo- 
ration of the skin. This discoloration appears to depend upon 
the amount of silver taken independently of the time during 
which its administration has been continued, so that it is ad- 
visable, when administering nitrate of silver to a patient, to 
inquire whether he has previously taken it or not, as the silver 
remaining in the system, together with that administered in the 
second instance, might cause a darkening of the skin which the 
quantity employed in the second course alone would not have 
produced. WTien taken for a long time, silver salts appear to 
produce fatty degeneration of the tissues. They are probably 
very slowly eliminated by means of albuminous secretions such 
as bUe. 

Uses. — Nitrate of silver may be applied to destroy parasitic 
fungi and remove tinea ; to destroy the epidermis itself or ej)!- 
dermic structures such as warts, and to check the bleeding from 
leech-bites. In solution it relieves the itching of pruritus and of 
lichen. "When sponged over the skin it hardens the epidermis 
and may prevent the formation of bed-sores. It is said to arrest 
vesication in herpes if painted over the surface as soon as the 
vesicles begin to form. It is also said that the pitting of small- 
pox is prevented by opening the vesicle and touching the surface 
beneath with a solution of the salt, or even by painting the solu- 
tion over the skin. It has been recommended as a remedy in 
erysipelas, and is applied either by painting the strong solution 
over and beyond the inflamed surface, or by drawing a line with 
solid nitrate of silver upon the skin a little way beyond the 
margin of the inflammation. The alteration produced in the 
tissues underneath this line is said to prevent tlie extension of 
the inflammation beyond the limit thus formed. It is of little 
use in poisoned wounds, such as the bite of a mad dog (p. 347). 
Dilute solutions may be applied to the eye in tinea tarsi and 
conjunctivitis. In the mouth it may be used as an application 
to ^ceration of the tongue, soft palate, or tonsils, and is often 
employed for this purpose on account of the readiness with which 
it can be applied ; it is especially useful in follicular tonsillitis^ 
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and pharyngitis. In thus applying it care should be taken that 
it is well fixed in the holder, as otherwise a quick motion of the 
patient may break off the portable stick of nitrate of silver, which 
will probably fall into the pharynx, be swallowed, and may 
produce symptoms of irritant poisoning. The treatment of 
poisoning is to give common salt in order to form insoluble, and 
therefore inert, chloride of silver. Where the stick of nitrate of 
silver has been swallowed in substance this treatment has not 
always proved eflScacious, and salt should therefore then be ad- 
ministered in combination with mucilaginous substances such 
as porridge and gruel, along with an emetic, so that the stick of 
silver may be at once evacuated from the stomach, while the 
mucilaginous envelope prevents it from doing any harm to the 
oesophagus on its way. It has been used to destroy the false 
membrane in croup, and as a useful application to the larynx in 
laryngeal phthisis. It may be ai)plied either in solution of the 
strength of 30 grains to the ounce in laryngeal phthisis, by 
means of a brush, or in the form of lycopodium, which, after 
being dipped in the solution and then dried, may be blown by a 
curved tube into the larjmx (cf. p. 480). It is sometimes used as 
an injection in gonorrhoea. Internally, it may be employed in 
irritable stomach, and also as an astringent in chronic diarrhoea 
and dysentery, and as a nervine tonic in chorea and epilepsy. 

Argenti Oxidum, B. and U.S.P. Oxide of Silver. 
Ag,0 ; 231*4. 

CiL\RACTERs. — An oHve-brown powder, which at a low red 
heat gives off oxygen and is reduced to the metallic state. 

Solubility and Keactions. — It dissolves completely in nitric acid with- 
out the evolution of auy gas, forming a solution wliich has the characters of 
nitrate of silver. 29 grams heated to redness leave 27 grains of metaUic 
silver. 

Dose. — ^ to 2 grains. 

Uses. — It has been used internally in neuralgic pain in the 
stomach, irritable dyspepsia, and p\Tosis. Another drug not 
unfrequently given in similar affections is creasote ; but creasote 
and oxide of silver are incompatible, as the former becomes 
oxidised at the expense of the silver oxide, and the mixture may 
undergo spontaneous combustion. It has been used in haemor- 
rhage from the stomach and lungs, and has been highly recom- 
mended in menorrhagia. 

U.S.P. Argenti Cyanidum. Cyanide of Silveb. AgCN ; 
138*7. 

Chabaotbrs. — A white powder permanent in dry air, but 
gradually turning brown on exposure to light, odourless and 
tasteless. 
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Solubility. — It is insoluble in water or alcohol ; insoluble in cold, but 
soluble in boiling nitric acid, with evolution of hydrocyanic acid ; also soluble 
in water of ammonia and in solution of hyposulphite of sodium. 

Reactions. — When heated the salt fuses, gives off cyanogen gas, and on 
ignition metallic silver is left. 

Officinal Prepaiutiok. 

U.S.P. 

Acidum Hydrocyanicum Dilutum. 

U.S.P. Argenti lodidum. Iodide of Silver. Agl ; 234*3. 

Characters. — heavy, amorphous, light-yellowish powder, 
unaltered by light if pure, but generally becoming somewhat 
greenish-yellow, without odour and taste. 

Solubility. — It is insoluble in water, alcohol, diluted acids or in solution 
of carbonate of ammonium. Soluble in about 2,500 parts of stronger water 
of ammonia. 

Reactions. — It is dissolved by an aqueous solution of cyanide of potas- 
sium and the resulting solution yields a black precipitate with hydrosiilphuric 
acid or sulphide of ammonium (silver). If a small quantit 3 ^ of chlonne 
water be agitated with cm excess of the salt, the hltrate acquires a dark blue 
colour on the addition of gelatinised starch (iodide). 

Dose. — 1 to 2 grains. 

Use. — It has been used instead of nitrate of silver in irrita- 
bility of the stomach, dysmenorrheea, and epilepsy. 


Class II. Group IV. 

MERCURY. Hg ; 200. 

Mercury is a liquid metal. It forms two series of compounds, 
viz. mercurous, in which it is univalent, e.g. HgjCly ; and mer- 
curic, in which it is bivalent, e.g. HgCl^. In constitution these 
salts are analogous to the cuprous and cupric salts. 

General Sources. — The chief source is native sulphide or 
cinnabar. 

Metallic mercury is prepared from this by roasting it either 
alone or with lime or iron. 

General Reactions of Salts of Mercury. — They are all, 
either volatile, or decomjiosed by heat with the liberation of free 
mercury. The soluble salts are decomposed by stannous chloride; 
the mercuric salts giving first a white precipitate changing into 
black, and the mercurous salts a black one of finely divided mer- 
cury at once. Mercurous salts are most readily distinguished 
from mercuric salts by their reactions with alkaline carbonates, 
with ammonia, or with potassium iodide. The differences will 
be readily seen from the following table. The difference between 
the reactions of potash and ammonia with mercuric salts is note- 
worthy. 
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General Reactions of Salts of Mebcoby. 


Reagent 

Mercurous Salts 

Mercuric Salts 

Stannous chloride . 

Black ppt. (finely 
divided mercury) 

White ppt., turning black (calo- 
mel changing into mercury). 

Caustic soda or pot- 
ash 

Black ppt. 

Yellow ppt. (oxide). 

Carbonates of sodium 
or potassium 

White ppt. turning 
black 

Red-brown ppt. 

Ammonia 

Black ppt. 

White ppt. (double salt of mer- 
cury and ammon a). 

Ammonium carbon- 
ate 

White ppt. turning 
black 

White ppt. 

Potassium iodide . 

Greenish-yellow ppt. 

Bright scarlet ppt., soluble in ex- 
cess either of mercuric chloride 
or of potassium iodide. 


General Impurities. — Other metals, especially lead, arsenic, and anti- 
mony, may be present. But there is such an enormous difference between 
the activity of the mercurous and the mercuric salts, that the latter form the 
most important impurities of the former. Corrosive sublimate, for example, 
is so active that a might trace of it as an impurity in calomel might cause a 
medicinal dose of the latter to produce poisonous effects. 

General Test. — Mercuric salts are readily soluble in alcohol, and espe- 
cially in ether, and also in a solution of sodium chloride, while mercurous 
salts are not. The presence of mercuric compounds as an impurity in mer- 
curous preparations can be ascertained by shaking them with ether (B.P.), 
or with a solution of common salt (U.S.P.), filtering, and testing the ^trate 
for mercury. If no mercuric salt has been present, neither the ether nor 
salt solution will dissolve anything, and so the test will show the absence 
of mercury. When ether or alcohol is used, the absence of mercury may be 
ascertained by evaporating it and finding that no residue remains. 

General Action. — Metallic mercury, mercurous salts, and 
mercuric salts all have actions differing from each other as far 
as their local effect is concerned, but agreeing together in their 
general result after absorption into the system. When applied 
locally to the skin, mercury, either in a state of vapour or when 
finely subdivided in the form of ointment, will pass through the 
epidermis without exciting any local irritation, and be absorbed 
into the circulation, where it will produce the general effects of 
the drug. Taken in the form of vapour into the lungs, it will 
have a similar action. The mercurous salts are also absorbed 
in the same way as metallic mercury. They have a slightly 
more stimulating effect than it, but do not produce the same 
intense irritation that the mercuric salts cause. The mercuric 
salts unite* with albumen, forming albuminates. They have 
little action on the epidermis, but when applied to the denuded 
skin, or to a mucous membrane, they precipitate the albumen, 
and, when used in a concentrated form, produce a slough. When 
•swallowed, they cause the symptoms of gastro-enteritis produced 
Jby other irritant poisons, but these may be quickly succeeded by 
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the symptoms of special mercuric poisoning from the absorption 
of the substance into the circulation (cf. p. 898). 

The general effects on the body which are produced alike by 
mercury and its salts are termed mercurialism. 

The first symptoms produced by mercury, however it is ap- 
plied, are almost always connected with the alimentary canal, 
and more especially the mouth. A metallic unpleasant taste ia 
observed in the mouth, along with a feeling of heat ; the saliva is 
somewhat increased and the breath has a most unpleasant smelh 
The teeth feel sticky, as if their edges were glued together with 
some adhesive substance, when the patient tries to separate 
them ; they feel as if they were longer than usual. The gums 
are red and swollen and tender, and chewing is painful. The 
tongue is covered with a thick coating, and the appetite is small. 
The medicinal administration of mercury is generally stopped 
when the gums become sore and salivation begins. In children 
salivation occurs with difficulty, and mercury may be discon- 
tinued when the breath becomes foetid or the previously healthy 
stools become green and offensive. When the administration of 
mercury is continued the symptoms increase ; the gums become 
still more inflamed, their edges are covered wdth a white sticky sub- 
stance, and they bleed on the slightest touch ; the teeth become 
loosened in their sockets, and the salivation becomes still greater. 

In still worse cases ulcers form on the gums and inside the 
cheeks, the tongue itself becomes swollen so that articulation be- 
comes difficult, mastication is so painful as to be nearly im- 
possible, the foetor of the breath is insupportable, and the saliva 
pours from the mouth in great quantities. 

Along with these symptoms there is a certain amount of 
fever, which, indeed, sometimes is present before any local 
symptoms have appeared. There is general depression, chilliness, 
and even rigors, followed by a rise of temperature, a feeling of 
heat, thirst, loss of appetite, quick pulse, weight or pain in the 
epigastrium, nausea, belching, vomiting, and purging, sometimes 
bloody motions, or more rarely constipation. These symptoms 
last several days and then decrease, sweating occurring at the 
same time, or salivation if the fever has preceded it. Mercurial 
fever occurs most readily after a lengthened application of blue 
ointment. 

When the administration of mercury is stopped the symptoms 
decrease, though in the case of broken-down individuals necrosis 
of the jaw, and even death, has occurred. 

Occasionally it has happened that even healthy individuals, 
instead of recovering after profuse salivation, have become yer- 
manently dyspeptic. 

These symptoms appear in adults, generally with great regu- 
l^ty, when a similar quantity of mercury has been taken in a 
similar time, though the effect is modified by variqias conditions^ 
as age, sex, the presence of disease, &c. / 
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When persons are exposed for a long tirae to the fumes of 
mercury, and the metal is thus taken in in very small quantities 
for a lengthened period, a different effect is sometimes produced. 
This is called mercurial cachexia. In this condition the appe- 
tite is lost, the gums become livid and bleed easily, the breath is 
foetid, the tonsils and fauces become congested or even ulcerated,, 
and a tendency to diarrhoea is often present. In bad cases vomit- 
ing and purging generally occur. 

The lips become pale, the complexion earthy, the person 
becomes emaciated, the hair sometimes falls out, the muscles 
become weak and small. The person is easily affected by changes 
of weather ; there is a tendency to fainting, uneasiness, and 
anxiety ; the pulse and respiration become quick ; the pulse is 
also small and intermittent ; and palpitation becomes very 
troublesome. The intellect is dull, and rheumatic pains are felt in 
the muscles of the extremities, more rarely in those of the trunk. 

These symptoms go on increasing, and new ones also appear. 
Mercurial tremors occur in the muscles, beginning generally 
in the upper extremities, and gradually extending till the patient 
cannot execute any movement, and the speech itself becomes 
stammering. 

Mercurial paralysis of muscles or groups of muscles occa- 
sionally occurs. Generally this is confined to the muscles of the 
upper extremities, but sometimes affects other muscles, such as 
those of the larynx, causing mercurial aphonia. These paralyses 
generally occur in the later stages of mercurial erethism, and 
rarely occur before the other symptoms. 

The mental qualities become also affected. Hl-humour, 
irritability, melancholy, and fear of death occur in some persons, 
and in others, though very rarely, idiocy, and still more rarely, 
furious mania. In some instances epilepsy has been observed. 

Mercury in the form of organic compounds appears to have 
a special action on the brain. The symptoms ai'e those of im- 
pairment of the special senses, sight, taste, hearing, of motor 
power, and of the cerebral functions. Two chemists who were 
engaged in the preparation of mercuric methide during three 
months, suffered from weakness and dimness of vision, and one of 
them from some soreness of the gums, nausea, and vomiting. At 
the end of this time the symptoms became much worse, deafness 
and numbness came on, and were succeeded by a semi-comatose 
condition with great restlessness. In the one who had not pre- 
viously suffered from soreness of the gums, this now appeared, 
along with foetor of the breath; the urine was albuminous, 
Cheyne-Stokes’ breathing was observed, the evacuations were 
passed involuntarily, and he died comatose a fortnight after the 
symptoms became severe. Sensibility was retained nearly to 
the last. In the other patient, impaired sensation, loss of power 
to direct movement, and muscular feebleness were succeeded by 
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involuntary passage of evacuations, an idiotic condition of rest- 
lessness, and violent muscular movements, especially when he 
was touched. After remaining in an idiotic state for a year he 
died of pneumonia. 

The action of mercury may be modified by sex, age, or idio- 
syncrasy. Women, as a rule, are more easily affected than men, 
whilst children may take mercury in considerable quantities 
without showing any symptom of salivation. In certain persons 
large quantities of mercury may be administered for a length of 
time without producing much more effect than in children, but 
in others exceedingly injurious results may follow very minute 
doses. A case of s£^vation from as little as a grain and a half 
of calomel has been recorded, and from one-eightieth of a grain 
of corrosive sublimate. In typhus it is very hard to produce 
salivation, but in persons suffering from Bright’s disease, although 
mercury may be useful as a purgative, it requires to be given 
with caution, on account of the violent effects which may follow 
•even small doses. 

Mercury combines with albumen, and forms albuminate of 
mercury, which is insoluble in water, but is easily soluble in ex- 
<;es8 of albumen or in chloride of sodium. This compound may 
be formed in the stomach or intestines, and a compound of mer- 
•curic oxide with albumen is probably the form under which 
mercury, however administered, circulates in the blood. When 
taken into the stomach, mercuric salts are powerful irritants, 
and, when given in large quantities, cause gastro-enteritis, 
vomiting, and purging, with bloody stools. Finely divided 
metallic mercury and mercurous salts are less irritating, and act 
simply as purgatives. 

A good deal of discussion has arisen regarding the action of 
mercury on the liver. It has long been ranked as a cholagogue, 
And there can be no question whatever that mercury and its 
compounds are very beneficial in cases of so-called bilious dis- 
order characterised by feelings of laziness and apathy, inability 
to think, dislike of exertion, not unfrequently combined with 
irritability of temper, deranged digestion, and slight yellowish 
tinge of the eyes. When bile was supposed to be formed in the 
blood, and to be only excreted by the liver, the beneficial effect 
of mercury was attributed to a stimulating action on the liver, 
whereby it increased the rapidity of the secretion, and thus re- 
moved the bile more quickly from the blood. But it was found 
on experiment by Dr. Scott that mercury does not increase the 
rapidity of the biliary secretion, and this result was confirmed by 
a committee of the British Medical Association, the chief mem- 
bers of which were Hughes Bennett, Rutherford, and Gamgee, 
and also by later experiments made by Rutherford, Vignal, and 
Dodds. As we now know that bile is formed by the liver, and 
not merely separated from it by the blood, we can understand 
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that the real action of mercury as a cholagogue consists, not in 
its stimulating the liver to form more bile, but in removing more 
readily from the body the bile which is already present in excess. 
It appears to perform this function by stimulating the upper part 
of the small intestine, and thus causing the evacuation of the 
bile before time has been allowed for its reabsorption. For the 
liver does not merely form bile, it also excretes bile which ha& 
been previously formed and reabsorbed from the intestine. The 
bile may thus serve several times over. It is formed, passes 
from the liver into the duodenum, is reabsorbed, and carried by 
the portal blood to the liver, where it is again excreted and poured 
out through the bile-duct a second time (p. 404). Part of 
it, however, is carried down the intestine, decomposed, and 
evacuated, and to supply the place of this a certain amount of 
new bile is constantly being formed, which is poured into the 
intestine along with the old. It is evident that any drug which 
acts upon the lower part of the intestine will have little power to- 
remove the bile, as this will have undergone absorption already 
in the upper part of the digestive tract. But aii}^ drug acting 
upon the duodenum will cause the bile to be rapidly moved on 
and its absorption to be prevented. More especially will this be 
the case if the cholagogue be combined with a saline purgative,, 
which, by causing a profuse secretion of watery fluid, will wash 
the bile out. This action on the up2)er part of the small intestine 
is probably i)ossessed by mercury, and the reasons for this 
sui^l)osition are : (1) that it is so beneficial in bilious disorders ; 
(2) that it does cause the appearance of bile in the stools, for 
Buchheim has found by analysis that the green stools which 
occur after jiurgation by calomel actually owe their colour to 
bile ; and (3) that in the stools passed after mercurial purgatives, 
leucin and tyrosin, the products of pancreatic digestion, have 
been found, showing the rapid i^eristalsis produced. Mercury 
acts as a disinfectant of the intestinal contents. 

After the absorption of mercury into the blood, it is said, in 
small doses, to increase the number of blood-corpuscles ; in larger 
doses, however, it produces aniemia, but how far these results 
are dependent upon the improvement or disturbance of the 
digestion, and bow far upon the action of the mercury itself 
upon the blood, has not been ascertained. Albuminate of mer- 
cury, when added to blood out of the body, gradually destroys 
the corpuscles. 

Mercury appears to have the power of causing absorption of 
fibrinous exudations, for the fibrinous adhesions observed in 
syphilitic iritis have been seen to disappear as the patient was 
brought under the influence of mercury. When mercury is used 
for a long time, it appears to lessen greatly the force of the pulse, 
and large doses of mercuric preparations, when brought into 
contact with a frog’s heart, will arrest its pulsations inunediately. 
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The respiration is affected in persons who have been taking too 
much mercury, and becomes laboured and accompanied hy a 
feeling of constriction. The temperature is rarely affected, 
-excepting secondarily, in consequence of local inflammations 
which the mercury may excite, although sometimes mercurial 
fever (p. 682) precedes any marked local change. 

Mercury is excreted by the saliva, bile, urine, sweat, and 
milk. The salivation which it produces is probably due in part 
to reflex excitement of the salivary glands by the irritation of 
the tongue, but it is no doubt also in part due to irritation of 
the nerves of the gland, or of the gland-structure itself, by the 
mercury. The urine is said to be somewhat increased, and it is 
stated that the addition of a little mercury to digitalis and squill 
greatly increases the diuretic action of these drugs. Calomel has 
an xmdoubted diuretic action, and it has been suggested that it 
owes this action to the increase of urea in the blood, produced 
by part of the salt being changed into mercuric chloride, which 
acts as an hepatic stimulant (cf. p. 432). 

Hydrarg 3 rrum. B. and U.S.P. Mercury. Hg ; 200 B.P. 
199-7 U.S.P. 

Characters. — A metal, fluid at common temperatures, 
hrilliantly lustrous, and easily divisible into spherical globules. 

Rea-CTIon. — Volatilises at a heat below that of Aisible redness, leav ing no 
residue. 

Pheparations coktainixg Mercury.’ 


I. Xn the metallic state. 

U.S.P. (7) 

Hydrargyrum. 

Emplastrum Ammoniaci cum Hy- 
drargyro. 

Emplastrum Hydrargyri. 
Hydrargyrum cum Creta. 


Hy. 


B.V. (9) 

Mj^irmTgjTUMn, 

Bmplastrtim Hmmoiiiaet cum 
drariryro (1 in 5). 

Bmplastnim Bydrarcyrl (1 in 3). 

Bydrarffynim cum Creta (1 in 3). 

Xinlmentum Bydrargyrl {v. p. 516) (1 in 6). 

Yilula BydraiYVri {v, p. 522) (1 in 3). Massa Hydrargyri. 
Snpposltorla Hydrarxyii 

Ungnentum Hydrargyri. 


Cufuentnm 


1 (1 in 6). 
(1 in 2). 


Compositum (1 in 4^). 


Compositum. 


(5) n. Ozidieed. (4) 

BjdrariTTx^ Oxidum Blamm. Hydrargyri Ozidum Flarmn. 

„ M Bnbrum. „ „ Babrnm. 

Xotlo Bydimrfyrl Xtevm. 
f* fft JUgra. 

Ungnentum Hydrargyri Ozidi Flavi 

XJnguentom Bydraiwrl Oxldi Buhri. „ „ ,, Bubri 

III. SttlplBuretted. (1) 

None. Hydrargyri Sulphidmn Babrnm. 

IV. Jkm Mercurous Chloride. 

(3) (3) 

Bydrarg 3 rri Subohlorldiim. Hydrargyrum Chloridnm Mite. 

FilulaRydrargyri Suboliloridi Com- Pilnlie Aniimonii Ck>mpOBit» (vid4 

postta (vide p. 622). p. 628). 

Pilulie CatbarticA CompoeiUe (vide 
Bttcuon tum Bydrurcyri CulNslilondl. p. 523). 

' Altered from the United States DiepmsaUiry^ p. 778. 
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Peeparations containing Mercury — continued ^ 

y. As Meronrio Cblortde. 


U.S.P. (3) 

Hydrargyri Chloridum Corrosivum. 
Hydrargyrum Ammoniatum. 


B.P. (4) 

Sydrarnrrl Peroblorldam. 

Sydrarrymm Ammoniatmii. 

Xiqiior Bjdrarryii Perohloridi. 

VniTueiituiii BjdrariTri Ammoniatum. TJnguentum Hydrargyri Ammoniati. 

VI. Combined witb Xodine. 

(3) (3) 

Bjdrargpri Xodidnm Bnbram. Hydrargyri lodidum Bubmm. 

„ „ Viride. 

liquor Arsenii et BydrariTT'rt Zodidi. Liquor Arseoii et Hydrargyri lodidi. 
Bnffuentum Bydrarffjrri Zodidi Bubri. 


VII. Combined witb Cyanogen. 


None. 


Hydrargyri Cyamdum. 


VIII. Oxidised and combined witb Acids. 

(5) (4) 

Bydrargyri Persnlpbas. 

Hydrargyri Sulphas Flava. 

liquor Bydrargyrl Vitratis Acidus. Liquor Hydrargyri Nitratis. 
Oleatum Bydrargyri. Oleatum Hydrargyri. 

Cnguentum Bydrargyri Vitratis. TJnguentum Hydrargyri Nitratis. 

•, n ft Bilutum. 


Impurities, — Other metals. 

Tests. — The presence of other metals is ascertained by their being left 
behind as a residue when the mercury is volatilised. It is indicated by the 
formation of a grey scum or dust on the surface of the metal after exposure 
to air, and by the mercury forming globules which are not spherical but 
elongate to a tail when allowed to run over a piece of paper. They are also 
reco^sed by shaking the mercury in a perfectly dry bottle, when a grey 
powder will be formed if they are present. 

On boiling 5 gnns. of distilled water with 5 gnus, of mercury and 4*5 
grms. of byposulpiiite of sodium in a test-tube for a minute, the mercury 
should not lose its lustre nor acquire more than a slightly yellowish shade 
(absence of more than a trace of other metals, U.S.P.). 

Purification. — Other metals may be separated by distillation, or by 
mixing the mercury with strong sulphuric acid and letting it stand in the 
cold for twenty-four hours. The other metals will be converted into sulphates, 
but mercury is only attacked by sulphuric acid when it is aided by heat. 
The mercury is then washed with water to remove the sulphates, and dried 
with blotting-paper. Mercury is freed from dust and mechanical im- 
purities by pressing it tlirough chamois leather or filtering it through a 
paper filter in the apex of which several small holes have been mode with 
a needle or pin. 

Uses. — Metallic mercury in mass has no action whatever on 
the body. As much as a pound has been taken without pro- 
ducing any physiological effect. Such a dose as this is some- 
times given in cases of intestinal obstruction in the hope that 
the weight of the mercury may carry the obstruction before it. 
The theory of its action formerly held was purely mechanical : 
that the mercury passed from the stomach to the intestines and 
meeting with the obstruction drove it on ; but latterly Traube 
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has supposed that the mercury remains chiefly in the stomach, 
and by pulling on it excites the intestines reflexly to peristaltic 
action. Whatever the correct theory may be, however, it is 
certain that the mercury does not always stay in the stomach, 
but does get down into the intestine, and consequently some 
precautions must be observed in its administration, and it is 
never given except when all other measures fail. The pre- 
cautions are not to give it in cases of intussusception, as it may 
very probably render this worse ; nor in cases where the intestine 
is considerabl}" inflamed, as the tissues being weak are then easily 
torn ; nor in hernia, as better means, viz. external means, can 
be employed. 

Hydrarnrrum oum Creta, B. and ir.8.P. Mercury with Chalk. 

Preparations. — By rubbing up chalk (2) and mercury (1) together, B.P. By 
rubbing up mercury (38), chalk (50), and sugar of milk (12) together, moistening 
them with a mixture of equal parts of ether and alcohol, U.S.P. 

Characters. — A powder of light-grey colour ; free from grittiness ; insoluble 
in water; partly dissolved by diluted hydrochloric acid, leaving the mercury in a 
finely-divided state. 

Impurity. — Mercuric oxide. 

Test. — T he solution formed with hydrochloric acid is not precipitated by the 
addition of chloride of tin. 

Dose.— 3 to 8 grains. 

Uses. — It has been much recommended by Ringer as a 
remedy in many diseases both of adults and of children. In 
simple tonsillitis, or the inflamed throat of scarlatina, or in 
mumps, he recommends a third of a grain every hour, and the 
same dose three or four times a day will, he says, clean the 
tongue, remove the disagreeable taste from the mouth, and 
improve appetite and digestion in the dyspepsia occurring 
in chronic disease or commencing convalescence. A similar 
dose wOi cut short an attack of jaundice, with vomiting and 
pale stools, occurring in nervous persons after exposure to cold, 
fatigue, or excitement ; and half a grain thrice a day will restore 
the colour to the stools and remove the dyspepsia in patients 
suffering from acidity, flatulence, and vomiting in the morning. 
Diarrhoea in children, accompanied by pale, offensive motions, 
or by muddy, or green - coloured, or curdy stools, whether 
accompanied by sickness or not, is successfully treated by 
similar doses of this remedy. It may also be used to produce 
the general action of mercury combined with opium or Dover’s 
powder. 

B JP. BlloUi B:xdrmrr3^ Mercurial Pill ; Blue Pill (p. 522). 8 gr«. 

contain 1 of mercury. 

Dose. — 3 to 8 grains. 

U.S.P. Massa Hydrargyri. Blue Mass; Blue Pill.— Mercury (88), powdered 
liquorice (5), alths&a (25), glycerin (3), honey of rose (34). 8 grs. contain 1 of mercury. 

Uses. — Blue pill may be given either for its local action upon 
the intestines or to produce the action of mercury upon the system. 
This pill is one of the most effectual remedies for the condition 
usually termed biliousness. The patient complains of feeling 



CHAP. XXVI.] 


METALS. 


689 


dull, heavy, and often sleepy, suffers from occasional headache, 
has little appetite, and occasionally feels sick. The complexion is 
often of a dirty-yellow, muddy colour, and the white of the eyes 
likewise. The use of blue pill in such conditions was recom - 
mended by Mr. Abernethy. Five grains of blue pill are given 
overnight and a draught of salts and senna in the morning. This 
is very effective, but the disadvantage of it is said to be that the 
bilious state is more apt to return, and that when a patient has 
once become habituated to the use of mercurials no other medicine 
will do instead. 

It is one of the best preparations for producing mercurialism ; 
5 grains with ^ grain of opium are given in the morning, and 
5 or 10 also with ^ grain of opium in the evening. 

The addition of a small quantity of blue pill to digitalis and 
squill sometimes increases their eflScacy in cases of cardiac disease. 

irnrnentiun BytfrariTjrrl. B. and Ointment of Mercury, B.P. ; 

Mercurial Ointment, U.S.P. — Contains 1 lb. each of mercury and prepared lard. 
As this would be too soft, 1 oz. of prepared suet is added. 

Preparations. 

Linimentum Hydrargyri (p. 51G). 

Suppoaitoria Hydrargyri. 

Unguentum Hydrargyri Compositum. 

Uses. — It may be used either for its general or its local 
action. When employed to produce the g^eneral action of mer- 
cury in the system, it is rubbed into some part of the body where 
the skin is thin, as the armpits or the sides of the thighs. If it 
is rubbed in by another person, and not by the patient himself, 
it is advisable to protect the operator’s hand by a piece of bladder 
soaked in oil, in order to prevent absorption through the palm. 
In cases of congenital syphilis, a piece of mercurial ointment, the 
size of the thumb-nail (half a drachm to one drachm), may be 
put upon a flannel roller, and bound round the child’s belly. 

It has been applied locally in inflammation of the skin, as 
erysipelas ; of the veins in phlegmasia dolens ; or of the genital 
organs, as in ovaritis, orchitis, and indurated testicles. 

B.B. Supposltorlw Bjdrargyri* Mercurial Suppositories.— Each con- 
tains 60 grs. of ointment of mercury, benzoated lard and white wax each 20 grs., 
oil of theobroma 80 grs. 

Uses. — They are employed where w^e wish to produce mercurial 
action without the risk of interfering with the digestion. 

BJ^. irnBUAiitum KydrargryTl Compositum. Compound Ointment 
Mercury. — Contains mercurial ointment (6), yellow wax (3), olive oil (31. and 
camphor (IJ). 

The compound ointment is used to cause absorption of effusion 
or thickening around joints in cases of disease or injury after the 
inflammation has subsided. It ought to be combined with pres- 
sure and rest. 

B.B. Bialmentum Bjdrarnrrl. Liniment of Mercuby.— Fide p. 516. 


Y Y 



€90 


INORGANIC MATERIA MEDICA. [sect. in. 


Used for similar purposes as the plaster or ointment. It is 
more irritating than either, on account of the ammonia it contains. 

It is said to cause salivation more readily than mercurial 
ointment, as the camphor and ammonia with which it is mixed 
assist its absorption. 

Smplastrnm Bjdrarnnrl, 8. and ir.8 JP. Mercurial Plaster. 

Preparation. — Bub mercury with olive-oil, and sulphur B.P. or resin U.S.P., 
and add lead plaster to give it consistency. Sulphur and resin are used to ex- 
tinguish the globules of mercury, i.e. make them so small as to be invisible. 

Xlmplastram Ammonlaol oum Hydrargrsnro, 8. and 8.8.8. Ammokia- 
cm AND Mercury Plaster, B.P. ; Ammoniac Pl-jister with Mercury, U.S.P. 

Preparation. — B.P. By rubbing mercury 3 oz. with warm olive-oil 1 11. dr., and 
sulphur 8 grs. until the globules of mercury are no longer visible, then adding 
melted ammoniacum 12 oz. and mixing. U.S.P. Mercury 180 is extinguished with 
sulphur 1 and olive oil 8 as in the B.P. process. Ammoniacum 720 is digested with 
diluted acetic acid 1,000, strained, evaporated until it hardens on cooling. It is 
then added while hot to the mercury, and mixed. Then enough lead plaster pre- 
viously melted is added to make up to 1,000 parts. 

Both plasters are used to promote the absorption of glandular 
enlargements, buboes, nodes, and are applied over the liver in 
chronic enlargement and induration. Emplastrum hydrargj'ri 
is useful also in sycosis, lupus, and other deep-seated infiltrations 
of the skin. 

B.P. Hydrargyri Persulphas. Persulphate of Mercury. 
HgSO,. 

Characters. — A white crystalline heavy powder. 

Fhepabation. — Heat mercury 20 oz. with sulphuric acid 12 fl. oz. in a 
porcelain vessel, stirring constantly until the metal disappears, then continue 
the heat until a dry white salt remains. 

Keactioxs. — It is rendered yellow by affusion with water, the subsulphate 
being formed. Entirely volatilised by heat. 

Preparations in which Sulphate of Mercury is used. 

Hydrargyri Perchloridum. Hydrargyri Subchloridum. 

U.S.P. Hydrarg 3 rri Subsulphas Flavus. Yellow Subsul- 
phate of Mercury. Hg(Hg0)2S04; 727*1. 

Characters. — A heavy lemon-yellow powder, permanent in 
the air, odourless and almost tasteless. 

SoLUBiUTY. — It is insoluble in water or in alcohol, but soluble in nitric or 
hydrochloric acid. 

Reactions. — When heated the salt turns red, becoming yellow again on 
cooling. At a red heat it is volatilised without residue, evolving vapours of 
mercury and of sulphurous acid. 

Tests. — As it is a mercuric oxysulphate, it should be soluble in 20 parts 
of hydrochloric acid without residue (no mercurous salt). 

Uses. — The yellow oxysulphate has been used under the name 
of Turpeth mineral as an errhine in chronic ophthalmia. It is 
a prompt emetic, and is sometimes preferred to other emetics in 
croup, as it is quick and certain, and does not produce depression 
nor purging. The dose for a child two years old is 2-6 grains 
(0*1 3-0’ 33 gm.), repeated in fifteen minutes if necessary. It 
may also be used as an alterative. 
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Hydrarg3rri Subchloridum, B.P. ; Hydrargyri Chloridum 
Mite, U.S.P. SuBCHLORiDB OP Mercury, HgCl, B.P. ; Mild 
Chloride op Mercury, HgjClg ; 470*2, U.S.P. Calomel. 

Characters. — A dull-white, heavy and nearly tasteless powder, 
rendered yellowish by trituration in a mortar. 

Solubility. — It is insoluble in water, spirit, or ether. 

Reactions. — It is very heavy, and can be distinguished by its weight from 
almost every otfier white powder. Its weight is noticed more distinctly by 
giving the bottle an up-and-down shake. Digested with solution of potash it 
becomes black (mercurous oxide) ; and the clear solution, acidulated with 
nitric acid, gives a copious white precipitate with nitrate of silver (chloride). 
Contact with hydrocyanic acid also darkens its colour. 

Preparation. — Calomel is prepared by rubbing up mercury with sulphate 
of mercury moistened with water till globules are no longer visible, adding 
sodium chloride, mixing the whole by trituration, and subliming the mixture 
into a large chamber. 

The mercury and mercuric sulphate form mercurous sulphate, and this, 
with sodium chloride, forms calomel and sulphate of sodium, HgSO. + Hg + 
2NaCl-Hg,Cl2 + Na,SO,. 

When the calomel is sublimed into a small '•oceiver it forms a thin crystal- 
line crust which adheres to the sides, but when sublimed into a large cham- 
ber, as directed in the B.P., it falls as a powder on the floor. As some corro- 
sive sublimate is often formed, the powdered calomel is washed with water 
till all the sublimate is removed, as shown by the water no longer giving a 
precipitate with ammonium sulphide. 

It 18 then dried under 212° F., and kept in a well -stoppered and dark bottle. 

Adulterations, — Chalk, sulphate of calcium, sulphate of barium, car- 
bonate of lead, con'osive sublimate. 

Tests. — It is entirely volatilised by a sufl&cient heat (no earthy impurities). 
Warm ether which has been shaken with it in a bottle leaves, on evaporation, 
no residue (no corrosive sublimate). 

Dose. — ^ grain to 5 grains. 


Preparations in which Subchloride op Mercury is used. 

B.P. DOSS. 

Botlo Bydrargyrt Bigra (3 grains to 1 fluid ounce) 

Pilula Bydrar^yrl Sabobloridl Compost ta (1 part in 5, v. p. 522). 5-10 grs. 
Bydrarryrl Subcbloridi,\ .. 

Calomel Ointment (with prepared lard) J ^ ^ y). .......... 


U.8.P. 

PilulsB Antimonii Compositse (p. 523). 

Pilulffi CatharticHB CompositsB (p. 623). 

PUiala Kydrargryri Sabobloridl Composlta, B.P. Piluljs Antimonii 
•CoMPOBiT®, U.S.P. ; Compound Pill op Subchloride of Mercury, B.P. ; Compound 
Pills of Antimony, U.S.P. Compound Calomel Pill. Plummer’s Pill (p. 522). 

B.P. Botio Bydrarnnrt Bigra. Black Mercurial Lotion. Black Wash. 
Consists ol half a drachm of calomel mixed with half a pint of lime-water. It 
•contains suboxide of mercury. 

Uses. — Calomel may be employed as a dusting powder to re- 
move condylomata from the skin, and condylomatous patches 
from the tongue, throat, and larynx ; it is also recommended in 
the following powder — calomel, six parts, boric acid, three parts, 
salicylic acid one part.* As an ointment it may be applied to 


‘ Philadelphia, Medical Beporter, June 14, 188i« 
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relieve the itching in pruritus ani and pruritus scroti, and pity- 
riasis of the scalp, and to heal strumous sores and lupus in 
children. In pruritus pudendi it is also of service, though not 
quite so much as in the other cases (Einger). It should not be 
applied in large quantities, lest so much of it be absorbed as to 
cause its physiological action. Calomel ointment to 1 drachm 
to the ounce) is useful in the treatment of small patches of vesi- 
cular eczema; and in psoriasis Rochard’s ointment, which con- 
tains one part of iodine and one and a half part of calomel to 
seventy parts of simple ointment, is beneficial in some cases. 
Black wash is a good application to varicose ulcers, and is used 
as an application to syphilitic ulcerations, as a wash to the 
mouth in syphilitic sore-throat and in cancrum oris. 

Internally calomel may be given in cases of biliousness, and 
followed by a saline purgative in the same manner as is recom- 
mended under ‘ Blue Pill.’ In some cases of diarrhoea it is very 
useful in combination with opium (p. 106). 

It may also be used to produce the general action of mercury 
in syphilitic patients, and for this purpose may either be ^ven 
internally, in combination wdth opium, or applied to the skin in 
the form of calomel fumigations (p. 471).* 

The compound pill of subchloride of mercury may be used 
in cases of biliousness, gout or rheumatism. 

Calomel is a useful diuretic in some cases of dropsy (pp. 432 
and 686), especially when due to heart-disease. It must be given 
in doses of 4 or 6 grains, repeated when necessary, salivation 
being prevented by a chlorate of potassium gargle, and diarrhcea 
by small doses of opium.* 

Hydrarg3rri Perchloridum, B.P. ; Hydrargyri Chloridum 
Corrosivum, U.S.P. Perchloride of Mercury, B.P. ; Corro- 
sive Chix)RIde of Mercury, U.S.P. HgClj ; 270*5. 

Characters. — In heavy colourless masses of prismatic crystals, 
possessing a highly acrid metallic taste. 

Preparation. — ^By mixing mercuric sulphate with eodium clilorido and 
subliming? into a sm^ chamber. To prevent the formation of any calomel 
some peroxide of manganese is added. 

SoLUBiuTT. — It is more soluble in alcohol, and still more so in ether, than 
in water. 

liEACTiONS. — Its aqueous solution gives the reactions of mercuric salts 
(p. 081) and of a chloride (p. 594). 

Dose. — ^ to i grain. In cholera and summer diarrhoea this 
dose may be given every quarter of an hour, half-hour, or hour. 

A solution of 1 in 500 or 1 in 1,000 (about ^ grain in 1 oz. 
or the liquor of the B.P.) may be used as an antiseptic lotion or 
for a spray in diphtheria. 

' Mercurous iannate has been used in doses of one grain and a half twice or 
thrice a day in syphilis. It is said to be eilicient, and yet neither to interfere with 
the digestion, nor to cause any stomatitis. Zeitsch, /. TherapU, % 1884. 

* Jendr^Bsik, DeuUch, Archi/of. klin. Med,, vol. xxxviii. p. 499. 
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OrnciNAi. Fbepasations. 

DOSE. T7.S.P* 

Xiiquor Bjdrarryrl Feroblorldl fl. drm. None. 

Lotio Hydrargyri Flava (18 grs. in 10 fl. oz.). 

Used injprepanng , — Hydrargyri lodidum Rubrum ; Hydrargyrum Ammoniatum. 

B.P. Blquor Hydrar^ri Feroblorldl. Solution of Perchlouide of 
Mercury.— Contains J grain of perchloride of mercury in 1 oz. of water, with ^ 
grain of ammonium chloride to keep it in solution and prevent'precipitation. 

Uses. — When mixed with albumen, corrosive sublimate pre- 
cipitates it, forming a mercuric albuminate. It is one of the 
most powerful antiseptics known (p. 95) . It may be applied (in 
the strength of 2 grains to the ounce of water) to the skin to 
destroy vegetalile and animal parasites present upon it, such as 
the fungus in pityriasis versicolor, in sycosis and favus, the acarus 
in scabies and the pediculus pubis. It is the most powerful 
remedy for the removal of the pigment in chloasma, and may be 
applied in a lotion of bichloride of mercury 2 grains, tincture of 
benzoin half a drachm, and 1 ounce of almond emulsion. For 
the rapid removal of pigment Hebra used a solution of 5 grains 
to the ounce of alcohol and water, and applied it by means of com- 
presses for 4 hours, so as to raise a blister ; the relief, however, 
is not permanent, since pigmentation returns. The danger of 
absorption must be considered, so that it is unwise to apply the 
treatment to large surfaces. It is useful in allaying the itching 
of pruritis scroti and pudendi, prurigo, and urticaria. It may 
be employed as a wash in ophthalmia (p. 216), as a gargle in 
syphilitic sore-throat, as a spray in diphtheria (p. 692), and as an 
injection in gonorrhoea, gleet, and leucorrhcea, or for the uterus 
and vagina in puerperal conditions. When swallowed in strong 
solution it sometimes causes an irritant poisoning^ (p. 395 et 
seq.) ; and if this should pass oflf, it may be succeeded by intense 
salivation due to the absorption of the drug. The treatment in 
such cases is to give albuminous substances, such as w^hite of egg 
or milk, in order to form mercuric albuminate in the stomach, 
and thus prevent its irritant action on the mucous membrane. If 
the irritation which the drug itself produces is not suflScient to 
cause vomiting, the stomach should be emptied by an emetic or 
the stomach-pump, in order to prevent digestion and absorption 
pf the mercuric albuminate and the poisoning which might occur 
from its absorption. In small and frequently-repeated doses it 
is useful in the dysenteric diarrhoea of adults or children and in 
cholera, its utility probably depending, to a great extent at least, 
on its antiseptic power, which is not destroyed, like that of other 
antiseptics, by considerable admixture with organic matter, such 
as the faecal contents of the intestine (p. 106). After its absorp- 
tion it has the same effect as the other salts of mercury, and may 
be used for this purpose in syphilitic cases. 

B.F. Botlo Xsrdimrnrrt FlmTm. YsXiLow Wash. 

PwAiUTiON.— By miung 18 grs. of omosiye .sabliniftte with ball a pint ol 
lime-water. 
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Uses. — It is used as a stimulating application to syphilitic 
sores in cases where the black wash is not sufficiently powerful. 

Hydrarg3rri Oxidum Flavum, B. and U.S.P. Yellow 
Oxide of Mercury. HgO ; 215*7. 

Characters. — A yellow powder readily dissolved by hydro- 
chloric acid, yielding a solution which, with solution of ammonia,, 
gives a white precipitate. It is entirely volatilised when heated 
to incipient redness, being resolved into oxygen gas and the 
vapour of mercury. 

Preparations. 

U.8.P. 

Unguentum Hydrargyri Oxidi Flavi (1 in 10 of Unguentum). 


B. AND U.8.P. 

Oleatam By’drargyrl (yellow oxide 10, oleic acid 90, parts). 


Uses. — The oleate of mercury acts beneficially in ringworm,, 
and may be used for inunction in cases of syphilis in doses of 10 
to 30 drops. 

Hydrarg3rri Oxidum Rubrum, B. and U.S.P. Eed Oxide 
OF Mercury. HgO; 215*7. 

Character. — An orange-red powder. 

Solubility and Reactions.— I t is readily dissolved by hydrocldoric acid, 
yielding a solution which, with caustic potash added in excess, gives a yellow 
precipitate, and with solution of ammonia a white precipitate. 

Prepabation. — Triturate nitrate of mercury and metalhc mercury together, 
and heat until nitrous fumes cease to be given off. Hg(N 03)3 + Hg - 2HgO + 

Impurity. — Undecomposed nitrate. 

Test. — Entirely volatilised by a heat under redness, being at the same 
time decomposed into mercmry and oxygen. If this be done in a test-tube,, 
no orange vapours are perceived. 

Pkeparatioks. 


B. AND U.S.P. 

irDruentimi Hyarargyrt Oxldl Bnbril , ^ n p . i m rr a p 

(Ointment of Bed Oiide of Mercury) ; ^ Pa^t m 8, B.P. . 1 in 10, U.S.P. 

With soft and hard paraffin, B.P. ; with ointment, U.S.P. 


Uses. — The red oxide is rarely given internally. The oint- 
ment may be used in ophthalmia and conjunctivitis in the same 
way as the nitrate of mercury ointment, and as an application- 
to the auditory meatus in otorrhcea occurring after scarlet fever. 
It is also useful in scaly skm-diseaBes, syphilitic sores on the 
skin, and in ulcers within the margin of the anus. 


Hydrarg3mim Ammoniatum, B. and U.S.P. Ammonuted 
Mercury. White Precipitate. NH^HgCl; 251*1. 

Charac?teb. — An opaque white powder. 

Bolubility. — It is insoluble in cold water, alcohol, and ether. 

Beactioks. — Digested with caustic potash, it evolves ammonia, acquiring, 
a pale yellow colour, and the finid, filtered and acidulated with nitric acid, 
gives a white pecipitate with nitrate of silver. Boiled with a solution of' 
chloride of tin it be^mes gteji and afibrds globules of metallic mercury* 
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Pbeparation. — B y dissolving corrosive sublimate in water, and pre- 
cipitating by ammonia. 

Impurities.— C halk, sulphate of calcium, baryta, lead, carbonates, mer- 
curous salts. 

Tests. — E ntirely volatilised at a heat under redness (no chalk, etc.). It 
should dissolve in hydrochloric acid without residue (no mercurous salt) 
and without effervescence (no carbonate). 

Prepaiiation. 

B. AND U.8.P. 

TTnauentam Hydrargyri Ammoniat!...! part in 10, B. and TJ.S.P. 

(It was about 15 per cent. B.P. 1807.) With simple ointment, B.P. ; with benzoated 

lard, U.S.P. 

Uses. — Not used internally. The ointment is used in order 
to destroy parasitic fungi, but more especially to kill pediculi in 
the hair or on the body. It is also useful in impetigo contagiosa^ 
lichen, pityriasis, herpes, subacute eczema^ and other skin- 
diseases. 

Liquor Hydrargyri Nitratis Acidus, B. and U.S.P. Acid 
Solution of Nitrate of Mercury. Hg(N03)2 ; 323*7. 

Characters and Reactions. — A colourless and strongly acid 
solution, which gives a yellow precipitate with solution of potash 
added in excess (mercuric oxide). If a crystal of sulphate of iron 
be dropped into it, in a little time the salt of iron, and the Uquid 
in its vicinity, acquire a dark colour (nitrate) . 

Uses. — It is a powerful caustic, and is used as such in lupus. 
It is to be applied with a camers-hair brush to the extent of a 
crovm piece over the ulcers, tubercles, and scars which are 
soft and ready to break. The part is then covered with lint 
moistened in the solution. It soon becomes white, a kind of 
erysipelatous inflammation sets in around it, and it falls off as a 
yellow scab. The solution is also applied to the os uteri when 
there are large ulcers with flabby unhealthy granulations upon 
it. It has been used in cancer and in chancres, condylomata, 
syphilitic and scrofulous ulcers, favus, and obstinate psoriasis. 
If applied often it may cause mercurialism, and indeed salivation 
has occurred after one application to the os uteri. To prevent 
this it should be washed off immediately after being applied. 

Unguentum Hydrargyri Nitratis, B. and U.S.P. Oint- 
ment OF Nitrate of Mercury. Citrine Ointment. 

Characters. — It has a fine lemon-yellow colour and a con- 
sistence like butter. It is apt to become decolourised when mixed 
with metals or deoxidising powders, and hence an excess of acid 
is used in order that it may reoxidise them as necessary. It 
should be spread with a wooden or ivory spatula. 

Preparation.— B y mixing a hot solution of mercury in nitric acid with 
lard and olive oil, B.P. ; or with lard oil, U.S.P. 

Uses. — This ointment was made in imitation of Singleton’s 
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golden eye-ointment, and it is of remarkable service in ophthalmia 
tarsi. It should be mixed with its own weight of dmond oil 
and applied to the lids. 

It is also applied to phagedaenic ulcers and syphilitic sores, 
and soon destroys the parasitic fungi on which ringworm, &c., 
depend. 


Pbepabation. 

B.P. 

trn^entnm Bydrarfyri Vitratis 'Dllutuiii (Nitrate of Mercury Ointment 
' Soft Paraffin 2), 

U.SJ*. Hydrarg3ni lodidum Viride. Green Iodide op 
Mercury. HgjI, ; 652-6. 

Characters. — A dull green powder, which darkens in colour 
upon exposure to light. 

Solubility. — It is insoluble in water. “When it is shaken in a tube with 
ether nothing is dissolved. 

Reactions.— Gradually heated in a test-tube, it yields a yellow sublimate, 
which, up*on friction, or after cooling, becomes red, while globules of metallic 
mercury are left m the bottom of the tube. 

Preparation. — By nibbing iodine and mercury together in a porcelain 
mortar, occasionally moistening with a few drops of spirit. 

Dose. — 1 to 3 grams. 

UsES.—It is employed for the purpose of combining the 
action of iodine with that of mercury, as in cases of secondary 
and tertiary syphilis occurring in persons of a scrofulous consti- 
tution, and especially in the syi^hilis of children. 

Hydrarg3rri lodidum Rubrum, B. and U.S.P. Red Iodide 
OF Mercury. Hgljj ; 452*8. 

Characters.— A crystalline powder of vermilion colour, be- 
coming yeUow from an alteration in its crystalline form when 
gently heated over a lamp on a sheet of paper, and again be- 
coming red when placed on a sheet of paper and rubbed with a 
smooth substance. 

SoLUBiiATY. — It is almost insoluble in water, dissolves sparingly in 
alcohol, but freely in ether, or in an aqueous solution of iodide of potassium. 

Reactions. — ^When digested with solution of soda it assumes a reddish- 
brown colour (mercuric oxide) ; and the fluid, cleared by filtration and mixed 
with solution of starch, gives a blue precijiitate on being acidulated with 
nitric acid- (iodide). Entirely volatilised by a heat under redness. 

Preparation. — By mixing solutions of corrosive sublimate with potassium 
iodide in the proper proportions* 

Dose . — ^ to i grain. 

Prepasatioks. 


Vagiieatmn ByOrRsiTrt Zodidl Bnbrl \ * . 

(Ointment of Bed Iodide of Mercury) .../ ^ 
WHh yellow wax and almond oil. 

B. and U.8.P. 


in 88. 


IdqMr Aneainl wt ByOmsirri Ibdidi 


DOSB. 

10-80 mill. 
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Uses. — It may be used for the same purposes as the green 
iodide, but, like all the mercuric salts, it is much more powerful 
than the corresponding mercurous one. It is a powerful local 
irritant, and is used in the form of ointment in cases of goitre. 
The mode of employing it is to rub the ointment upon the 
tumour, and afterwards to expose the patient either to the heat 
of the sun or of a fire as long as he can bear it. This treatment 
was first used in India. In this country, where the sun’s rays 
are not so powerful, the heat of a fire may be employed, and I 
have found it efficacious when used in this way. Eed iodide 
ointment is useful in obstinate skin-diseases, especially lupus 
erythematosus. 

It is frequently given in syphilis, one of the most common 
ways of prescribing it being to give one-half to one drachm of 
the solution of the perchloride with several grains of potas- 
sium iodide. The periodide is thus formed, and is dissolved in 
excess of the potassium iodide. 

U.S.P. Hydrargyri Cyanidum. Cyanide of Mercury. 
Hg(CN),; 251*7. 

Characters. — Colourless or white prismatic crystals, be- 
coming dark-coloured on exposure to light ; odourless, having a 
bitter metallic taste, and a neutral reaction. 

Reactions. — When slowly lieated the salt decomposes into metallic 
mercury and cyanogen gas, which is inflammable, burning with a purplish 
flame. On further heating, the blackish residue containing globules of 
metallic mercury is wholly dissipated. On adding hydrochloric acid to the 
aqueous solution, hydrocyanic acid vapour is evolved. 

Tests. — A 5 per cent, aqueous solution of the salt, when mixed with a 
dilute aqueous solution of iodide of potassium, should not yield a red or 
reddish precipitate soluble in excess of either liquid (absence of mercuric 
chloride). 

Dose . — ^ to i grain. 

Uses. — It may be given in syphilis. A solution of 5-10 grains 
in an ounce of water, painted on with a camel’s-hair brush, is 
a useful application to syphilitic sores of the tongue or mouth. 

U.S.P. Hydrargyri Sulphidum Rubrum. Eed Sulphide 
■OF Mercury. HgS ; 281*7. 

Characters. — Brilliant dark-red crystalline masses, or a fine 
bright scarlet powder, permanent in the air, odourless and 
tasteless. 

Solubility. — It is insoluble in water, alcohol, nitrio or hydrochloric acid, 
or in dilute solutions of alkalis. 

Reactions. — It is dissolved by nitrohydrochlorio acid, and on adding an 
excess of stannous chloride, metallio mercury is precipitated. 

Uses. — It is used foy mercurial fumigation. Thirty grains 
may be used instead of calomel, in the way already described 
<p. 471). 
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Class IV. 

Tetrad Metals, 

LEAD. Titanium. TIN. 

General Actions. — Lead and tin resemble one another to a 
considerable extent in their physiological action. After absorp- 
tion into the circulation lead ^ects the muscles, involuntary 
and voluntary, and the central ner^’ous system. Its action on 
muscle appears to be first irritant then paralysing. The irritant 
action on the muscle of the intestine leads to colic, and on the 
voluntary muscle to cramps in man. In animals, when the 
quantity administered in experiments at one time is much larger, 
paralysing action is more marked, and in frogs and rabbits, 
muscular weakness and rapid loss of irritability both in the 
voluntary muscles and heart are marked symptoms. In cats 
the paralysis of voluntary muscle is less marked, and in dogs 
it is absent. 

The motor area of the central nervous system appears to be 
much more affected by lead than the sensory ; and in dogs, cats, 
and pigeons choreic movements and even convulsions occur 
without impairment of sensation or consciousness. The irrita- 
tion of the motor centres is succeeded by paralysis and death. 

Tin has an action resembling lead in increasing the contrac- 
tions of the intestinal canal and causing paralysis of the spinal 
cord. In rabbits it produces weakness and apparent recovery, 
and then paresis and death. ^ 

LEAD. Pb; 207. 

General Source of Lead Salts. — Lead is obtained entirely 
from the native sulphide called galena, by roasting. 

General Reactions. — The chief reactions of lead salts are 
shown in the following table : — 


Reagent 


R<»ction 

Hydrogen Bolphide . • • | 
Ammonlam sulphide • « 1 

Black precipitate. 

Caustic potash or soda • • 

White 

„ soluble in excess. 

Ammoxiia . » . • . 


„ insoluble „ 

Carbonates of potassium, sodium, ' 
or ammonium • . • ^ 

ti 

»» $t »• 

Sulphurio acid or sulphates • 

>» 

„ „ in nitric acid. 

PotOBsiam iodide • • • . 

Yellow 

»» f# 


* T. P. White, ArcMvf. ea^. Path, u. Pharm, 1880, viii. p. 88. 
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Gekebal Impurities. — Alkaline earths, zinc or copper. 

General Tests. — As alkaline earths and zinc are not precipitated by 
sulphuretted hydrogen, they can be detected by passing this gas through the 
solution of a lead salt until all the lead has been precipitated as sulphide. 
On removing the sulphide by filtration, and evaporating the filtrate to dry- 
ness, no residue should remain if the lead be pure, U.S.P. 

Copper may be detected by precipitating the lead from a solution by 
sulphuric acid, filtering, and super-saturating with ammonia. If copper be 
present, the solution will exhibit a blue colour, U.S.P. Insoluble salts, as the 
oxide, may be dissolved in dilute nitric acid super-saturated with ammonia. 
The filtrate should show no blue colour. 

Action. — Soluble lead-salts unite with albumen, and form 
albuminate of lead. They have little or no irritating action 
when applied directly to the denuded skin or to a mucous 
membrane. In the mouth they have an astringent action, but 
a sweet instead of a corrosive taste. In large doses in the 
stomach they may excite vomiting, and may produce symptoms 
of irritant poisoning. In the intestine they act as powerful 
astringents. After absorption into the blood lead is carried by 
the blood to all parts of the body, and there becomes deposited. 
It appears to be eliminated very slowly, so that when even very 
minute quantities are taken continuously chronic lead-poisoning 
may be produced. 

One of the most important sources of lead-poisoning of 
this sort is drinking water. Soft water attacks the leaden pipes 
in which it may be conveyed, or the cisterns in which it may 
be stored, and dissolves enough lead to cause lead-poisoning, 
the small quantity of one grain per gallon appearing to be sufli- 
cient. 

Hard waters are not injurious, as they cause a coating of 
phosphate or sulphate of lead to form on the surface of the pipe 
or cistern, and thus protect it from further attacks. Other 
sources of lead-poisoning are beer or cider which has stood in 
the pipes leading to the tap, and snuff, from the decomposition 
of the lead-foil which surrounds it. There are certain trades 
the workers in which are very liable to lead-poisoning, such as 
colour-grinding, painting, plumbing, type-founding and printing 
(compositors), or persons making stereotype plates. The chief 
source of poisoning in these trades is the lead which adheres to 
the hands and is swallowed along with the food, and the pre- 
cautions to be adopted are cleanliness, washing the hands care- 
fully before taking meals, taking the food in a different room 
from that in which the work is carried on, changing the clothes 
when the work is over, and, if necessary, drinking water acidu- 
lated with sulphuric acid. 

Treatment of chronic lead-poisoning consists in eliminating 
the poison, first from the tissues and then from the body. 
Various means have been employed, such as sulphur baths, the 
internal administration of sulphur, frequent doses of castor oil^K 
As the lead is eliminated by the skin and mucous membrane, suit 
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phur, applied either to the skin or taken internally, will convert 
it into an insoluble sulphide and prevent its re-absorption. 
Oastor oil will remove from the intestinal canal the lead excreted 
into it. But the treatment which I employ, and which I find 
Tery satisfactory, is to combine the use of iodide of potassium 
with that of sulphate of magnesium, giving from five to ten grains 
of the iodide three times a day, and a drachm of the sulphate 
also three times a day, with an interval of about two hours 
between the medicines. The object of this treatment is (1) to 
dissolve the lead deposited in the tissues by means of the iodide 
(p. 561), and to cause its elimination by the mucus of the ali- 
mentary canal, and (2) to render the lead insoluble after it has 
passed into the intestine by means of the sulphate, and to re- 
move it thence as quickly as possible. 

The S 3 rmptoms of chronic lead-poisoning are a blue line 
on the gums, lead colic, lead cramps, and lead paralysis. The 
hlue line on the gums may appear when neither the colic, 
cramps, nor paralysis are present. It appears to be produced 
by Bifiphuretted hydrogen in the mouth precipitating the lead as 
black sulphide in the gums just at the margin of the teeth, and 
this, shining through the tissue above it, appears of a bluish 
oolour. It is absent when the teeth have been lost, and slight if 
they are kept clean. 

The lead colic may either be preceded by symptoms of 
digestive derangement, such as loss of appetite, or may appear 
at once. It is characterised by a tearing pain referred chiefly 
to the region of the umbilicus, and generally accompanied by 
obstinate constipation. It is usually, though not always, 
relieved by pressure, but may sometimes be somewhat increased 
by it. 

Lead cramps are almost entirely confined to the flexor sur- 
faces, specially marked in the calves of the legs, and are usually 
worse at a change of weather. They may either accompany or 
succeed the colic. 

Lead paralyses are usually confined to the extensor surfaces, 
and more particularly affect the extensors of the wrist, so that 
this form of paralysis is sometimes known as wrist-drop. The 
affected muscles b^me atrophied, and, as the (‘Xtensor tendons 
also act as ligaments of the wrist, the bones of the carpus may 
become displaced. The paralysis probably depends on an 
affection of the spinal cord rather than of the muscles them- 
selves ; for degeneration of the muscles does not occur until after 
the paralysis has set in for some time, and the muscles are 
affected in physiological groups which act together, although 
applied by different nerves. Thus the supinator longus, which 
is rather a flexor than a supinator, escapes in lead-poisoning, 
while the supinator brevis and extensor muscles in the forearm 
are paralyse In peripheral paralysis of the musculo-spinal 
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nerve from cold or pressure the supinator longus is paralysed as 
well as the others.* 

Cerebral symptoms, consisting of headache, delirium, epi- 
leptiform convulsions, or stupor and coma, have been described as 
occurring in lead poisoning, and have been termed encephalo- 
pathia mturnina. These have been ascribed to cerebritis caused 
by the action of lead upon the brain, but it seems not impossible 
that they are really due to ursBmia. If this be so they may be 
regarded as the direct consequences of the action of lead which, 
by causing the degeneration of the kidneys to be presently 
described, leads to imperfect elimination of tissue- waste. 

Affections of the eye are sometimes associated with the 
cerebral symptoms just mentioned, and are noticed in cases 
where there is no kidney disease. Sudden onset of amblyopia 
without organic changes may occur, but is then usually transient. 
The amblyopia consists in a general dimness of vision, or in a 
diminution of the field of vision of one or both eyes. Optic 
neuritis (papillitis) also occurs in some cases, and may proceed 
to atrophy. 

Chronic lead-poisoning has a tendency to induce cirrhotic 
changes in the kidneys with albuminuria, the tubules becoming 
blocked by plugs of lead-carbonate and atrophy ensuing. 

Lead appears to cause contraction of the muscular walls of 
the arteries, and to raise the arterial tension and to slow the 
heart. This action has been supposed to depend on a local 
astringent elTect upon muscular fibre itself, but as in cases of 
chronic poisoning the proportion of lead in the nervous system 
is much greater than in muscular fibre, it is more probable that 
these effects are of nervous origin. The contraction of the 
intestine which gives rise to the colic is probably due rather to 
the action of the lead upon the nerves of the intestine than upon 
its muscular coats. 

Lead is eliminated, to a slight extent, in the urine, and 
probably largely by the mucus of the intestinal canal. It ap- 
pears to check the elimination of uric acid, and, in London, gout 
occurs very frequently among patients who work in lead. 

Lead-salts may be administered in medicinal doses for a con- 
siderable time without bringing on any sign of lead-poisoning ; 
but Garrod has observed, and I can confirm the statement, that 
the administration of medicinal doses of lead-salts will bring on 
a fit of gout in persons predisposed to it. Lead-poisoning appears 
to occur readily in gouty subjects. 

Uses. — Lead lotions are sometimes applied externally to 
sprains and bruises. They are useful in relieving the itching 
and the discomfort of pruritus, and in lessening the discharge of 
eczema. As injections they may be applied in otorrhoea, vulvitis 


* Duohenne’s Works, selected by Poore, New Syd. Soo, 
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in children, gonorrhoea, and leucorrhoea. They are not used in 
ulceration of the cornea, lest lead should be deposited in the 
ulcer and leave a permanent opacity (p. 216). Internally, lead 
is used for its local action on the stomach in pyrosis, and on 
the intestine in diarrhoea and dysentery, and for its astringent 
action on the vessels in hsematemesis, haemoptysis, and bleeding 
from the kidneys and uterus. It has also been employed in pal- 
pitation from hypertrophied heart, and in aortic aneurism. 

Plumbi Qxidum, B. and U.S.P. Oxide of Lead. PbO; 
223. 

Characteb. — In heavy scales of a pale brick-red colour. 

Solubility and Reactions. — Completely soluble without effervescence in 
diluted nitric and acetic acids, either solution, when neutral, giving the re- 
actions of lead (p. 098). It should contain no copper. 

Preparation. — By roasting lead in a current of air. 

Preparations in which Oxide of Lead is Used. 

Smplastrnxn Plumbi. Liquor Plumbi Subaoetatis. 

M Saponla Pusoum. Plumbi Acetas. 


Emplastrum Plumbi, B. and U.S.P. Lead Plaster. 

Prep.vration. — By heating oxide of lead with olive oil and water. The 
oleic acid of the oU combines with the lead, forming oleate of lead, and leaving 
glycerine. This plaster is a lead soap. 

Preparations. 

U.S.P. 

Emplastrum Amraoniaci cum Hjdrargyro. 
„ Asafa’tuhe. 

„ Ferri. 

„ Galbani. 

., Hydrargyri. 

„ Opii. 

„ Hesinffi. 

„ Saponis, 

Unguentom Diachylon (1 in 4, nearly). 

And several other plasters into which it 
enters, as resin plaster. 

Uses. — Lead plaster is used to hold together the edges of 
wounds, to protect irritable surfaces, either alone or by keeping 
other dressings in contact with them by means of its adhesive 
power. It is also used as a means of applying pressure. 

Unguentum Diachylon (U.S.P.) is very useful in chronic 
eczema, and in the acute form after severe inflammatory sym- 
ptoms have subsided. It must be applied thickly spread on a 
cloth, which is kept in place by a bandage. It is also useful in 
h}T)eri(lrosi8, especially of the feet, the treatment being con- 
tinued, without washing, and with a daily change of dressing, for 
ten to fourteen days. In sycosis, after shaving, the application 
of soft soap twice a day, and diachylon ointment in the intervals, 
has a very beneficial effect. 


Emplastrum Ferri. 

„ Galbani. 

„ Hydrargyri. 

„ Besince. 

„ Saponis. 
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Plumbi Carbonas, B. and U.S.P. Cabbonatb of Lead. 

<PbC03),Pb(H0),; 778-5. 

Characters. — A soft, heavy, white powder, blackened by 
sulphuretted hydrogen. 

Solubility and Keactions. — Insoluble in water, soluble with efferves- 
cence in diluted acetic acid without leaving any residue, and forming a solu- 
tion which gives the reactions of lead. 

Preparation. — By exposing lead to the fumes of vinegar and to COg. 
Impurity. — Calcium. 

Test. — The acetic solution when treated with excess of sulphuretted 
hydrogen, boiled and filtered, gives no precii>itate with oxalate of ammonium. 

Preparation. 


Vn^entum Pltunbi Carbonatls 1 part in 8, B.P. ; 1 in 10, U.S.P. 

With simple ointment, B.P. ; with benzoated lard, U.S.P. 

Uses. — Carbonate of lead is used as an application to ex- 
coriated surfaces, piles, boils, and ulcers. 

The ointment is used in the same way. 

Plumbi Acetas, B. and U.S.P. Acetate of Lead. 
Pb(CH 2 ) 2 (CO.OH) 2 . SHjO; 878*5. Sugar of Lead. 

Characters.— In wdiite crystalline masses, slightly efflores- 
cent, having an acetous odour, and a sweet, astringent taste. 

Solubility and BEACTiONs.—Its solution in water slightly reddens 
litmus, and gives the reactions of lead (p. 008) and of an acetate (p. 594). 
Preparation.— B y dissolving oxide of lead in acetic acid. 

Impurity. — Slight amount of carbonate. 

Test. — Its solution in distilled water is clear, or has only a slight milki- 
ness, which disappears on the addition of acetic acid. 

Dose. — 1 to 4 grains. 

Preparations in which Acetate op Lead is Used. 

B.P. U.S.P, 

Glycerinum Plumbi Subaoetatis, 

Liquor „ „ 5 ounces to 1 pint. Liquor Plumbi Subaoe- 

tatis. 

Pllnla Plumbi cam Opio (v. p. 522), .S parts in 4. 

Sapposltorla Plumbi Composlta...! part in 5. 

Vnffnentum Plumbi Aoetatls 1 part in 38. 

Uses. — The a'^'^tate is the preparation of lead most frequently 
used as a local application in inflammations, ulcers, ophthalmia, 
and gonorrhoea, or for its general actions on the system. 

8.P. Pllula Plumbi cum Opto. Pill or Lead and Opium. 

Dose.— 8 to 5 grains. 

Uses. — It is a powerful astringent, used either for the purpose 
of obtaining the local astringent action of lead upon the bowels 
in diarrhoea, or for its general effect upon the system, after ab- 
sorption, as in haemoptysis. 

8JF. Suppooitoria Plumbi Oomposlta. Compound L»An 8 t7ppo81tobxx8. 
Each sappoeitory oontains 1 grain of opium and 8 grains of aoetate of lead. 
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XJsEs. — Used in piles and dysentery accompanied by muchi 
tenesmus, or in phthisis, where we wish to stop hsemoptysis 
without putting lead or opium into the stomach and thus- 
running the risk of interfering with digestion. 

B.P. trsBuentnm Plumbl Aoetatis. Ointment or Acetate of Lead. — 
Acetate of lead (12 grains), benzoated lard (1 ounce). 

Uses. — It is used as a sedative and astringent application 
to ulcers, excoriations, painful piles, irritable and itching skin- 
diseases, erysipelas, burns, bruises, &c. 

Liquor Plumbi Subacetatis, B. and U.S.P. Solution or 
Subacetate of Lead. 

Subacetate of lead, Pb(C 5 H 302 ) 2 .Pb 0 , dissolved in water, 
B.P. An aqueous liquid containing in solution about 24 per 
cent. B.P., 25 per cent. U.S.P., of subacetate of lead. 

Characters. — A dense clear colourless liquid, with alkaline 
reaction and sweet astringent taste, becoming turbid by exposure 
to the air and forming with mucilage of gum-arabic an opaque 
white jelly. 

Reactions. — It gives the reactions of lead and of an acetate. 

Preparation. — By boiling acetate of lead, oxide of lead in powder, and 
distilled water together. 

Preparations. 

B.P. U.S.P. 

Glycerlmmi Plombl SobaoetatiE. Ceratum Plumbi Subacetatis. 
tUquor n ft BUutos. Linimentum „ „ (v. p. 517). 

Liquor „ „ Dilutue. 

Uses. — It is recommended by Ringer as an application to 
pityriasis and eczema, and in combination with one or two parts 
of glycerine to the milder forms of lupus after the crusts have 
been removed. Diluted, and mixed with liquor morphinsB acetatis, 
it is a useful application to haemorrhoids. 

B.P. Glyoertmim Plmnbi BabacetatlE. Glycerine of Sudacetate of 
Lead. 

PnEPARATioN. — By boiling acetate of lead, oxide of lead, glycerine and water 
together and evaporating off the water. 

PREPARATION. 

B.P. irngnentum aiyoErlnt Plumbi Bubaoetatls. Glycerine of Bub- 
acetate of lead 1, soft paraffin 4, hard paraffin parts. 

Xilquor Plumbi Subacetatis Hilutus, B. and tJ'B.P. Diluted Solution 
or Hubacetate of Lead.— Consists of 2 fl. dr. of solution of lead and 2 fl. dr. of 
reetihed spirit diluted with water up to a pint, B.P. Solution of acetate of lead 8, 
distilled water 97 parts, U.S.P. 

Uses. — Used as a mild astringent and sedative to irritable 
and itching skin-diseases and superficial inflammation ; as an 
eyc-wash unless ulceration of the cornea be present ; as an injec- 
tion in leucorrhoea and pruritus pudendi. 

U S.P. Ceratum Plumbi Subacetatis. Cerate of Subacetate or Lea©,— Solu- 
tion of Bubacctate of lead (20 parts), camphor cerate (SO parts), U.S.P. 

Uses.— Chiefly as an application to chapped hands and ulcers. 
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U.S.P. Linimentum Plambi Subaoetatis. Likihekt of Stjbacetatb of Lead. — 
Vide p. 617. 

Uses. — To allay itching in chilblains and skin-diseases. 

Plumbi Nitras, B. and U.S.P. Nitrate of Lead. Pb(N03)2 ; 
830-5. 

Characters. — In colourless octahedral crystals which are 
nearly opaque, permanent in the air, of a sweetish astringent 
taste. 

Solubility. — Soluble in water and alcohol. 

Reactions. — The aqueous solution gives the reactions of lead (p. G98). 
Added to sulphate of indigo it discharges the colour. 

Preparation. — By dissolving lead in nitric acid with the aid of heat and 
crystallising. 

Preparation in which Nitrate of Lead is used. 

Plumbi lodidum. 

Uses. — It is sometimes applied as a disinfectant, and occa- 
sionally to cracked hands or lips and fissured nipples, and in 
onychia maligna. It has been given in order to check haemor- 
rhage from the lungs. 

Plumbi lodidum, B. and U.S.P. Iodide of Lead. Pbl 
orPbIg; 459*7. 

Characters. — A hca\ 7 , citron-yellow powder, neutral, 

with no taste or smell. 

Solubility. — Sparingly soluble in water, readily soluble in chloride of 
ammonium. 

Reaction. — AYhen strongly heated it first fuses and then is decomposed, 
emittmg violet vapours of iodine, and leaving a citron -j^ellow residue. 

Pkeparation. — By mixing solutions of nitrate of lead and potassium 
iodide. 

Impurities. — Chromate, zinc, alkalis, and alkaline earths. 

Tests.— On triturating 1 part of the salt with 2 parts of chloride of 
ammonium in a porcelain mortar, and adding 2 parts of water, a colour- 
less liquid should result (absence of, and difference from, chromate). This 
liijuid, diluted with water, affords a white precipitate with diluted sulphuric 
acid, and a black one with hydrosulphuric acid. If all the lead has been 
precipitated from a portion of the solution by the last-named reagent, the 
filtrate should leave no residue on evaiioration and gentle ignition (absence 
of zinc, alkalis, or alkaline earths). 

PllErARATIONS. 

B.P. Bmplastrum Plumbt Xodidl. Iodide of Lead Plaster, 1 part in 9 
(with soap and resin plaster). 

Viirneiitam Plumbi Zodldl, B. and T7.8.P. Ointment of Iodide of Lead ; 
with simple ointment, 1 part in 8, B.P. ; with benzoaled lard, 1 part in 10, U.S.P. 

Ubes.-— It has been used externally as an application to ring- 
worm, and as a counter-irritant in scrofulous enlargement of the 
glands. It has been given internally in enlarged glands, and in 
chronic enlargement of the spleen. In the latter case the iodine 
may be supposed to have a beneficial effect upon the corpuscles 
of the spleen, and the lead to cause contraction by acting upon 
the involuntary muscular fibre of the organ. 

The ointment is used for enlarged glands. 

z z 
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TIN. Sn; ii8. 

B.P. Tin, granulated. 

Grain tin, reduced to small fragments by fusing and pouring 
into cold water. 

Use. — Used formerly in powder as an anthelmintic in i ounce 

doses. 

Solution of Chloride of Tin. SnCl^. 

Preparation. — By dissolving granulated tin in dilute hydrochloric acid. 

Uses. — It has a powerful affinity for oxygen and for chlorine. 
Wlien added to trichloride of gold it gi\'es a precipitate called 
purple of Cassius whose composition is not known. It is used 
as a test for mercury. When added to calomel it abstracts 
chlorine and precipitates metallic mercury. AVlien added to 
corrosive sublimate it precipitates calomel, which it afterwards 
reduces to mercury. 

Salts of tin are not commonly used in practice, but have been 
given in nervous diseases in somewhat the same way as zinc. 

Chloride of tin is a caustic of considerable power. In 
poisoning by it the treatment would be to give milk and alkaline 
carbonates. 
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CHAP TEE XXVIL 

METALS — {continued). 

Class V.— PENTAD ELEMENTS. 

Nitrogen, Phosphorus, Vatiadium, Arsenic, Niobium, 
Antimony, Tantalum, Bismuth. 

In the heading to this class I have substituted the word 
elements for metals, for nitrogen and phosphorus belong to it, 
although they are non-metaUic elements. 

They form analogous compounds with oxygen and hydrogen. 




1 

2 

3 

4 

6 


Nitropjt'n 

. N .. 

. N,0 . 

. N,0, . 

. K.O, .. 

. NjO, .. 

N.^ . 

.. NH, 

Phospliorus . 

. P 



p,o. 


P,0, . 

.. PH, 

Vanadium .... 

. V .. 

V,0 . 

. V,0, . 

. v.o. 

v,o, . 

. V.O, . 


Arsenic 

. As 



Aio, 


. As.O, . 

. AsH, 

Antimony .. . 

. Sb 


, 

. Sb.t), 

,, 

. HI) A .. 

.. HbH, 

Bismuth 

. I3i 



B.A 

... 

. Bi,0, 



Nitrogen. N ; 14. Non-officinal. 

Nitrogen when free is chemically inactive, and does not 
readily unite with other elements. It is also physiologically in- 
active, but has been used as an anesthetic. The anaesthesia is 
due to asphyxia, from absence of oxygen ; but as the carbonic 
acid is constantly removed by the inhalation of nitrogen, the 
symptoms of irritation produced by it in ordinary asphyxia are 
absent. 

Comljined with hydrogen, as in ammonia and salts of 
ammonium, nitrogen stimulates and then paralyses nerve-centres, 
motor nerves and muscles (p. 144) ; and the action varies in the 
salts, for while the chloride affects the spinal cord,, the iodide pa- 
ralyses motor nerves and muscles. When nitrogen is combined 
with carbon, the activity of the substance depends on whether 
the nitrogen is pentad or triad, as in — N§iC, and — CzEN, in the 
first of which, with one free affinity belonging to the nitrogen, 
the compounds are very poisonous, while in the second, where 
the free affinity belongs to the carbon, the compounds are com- 
paratively harmless. 

The 1st, 8rd, and 6th of its oxjrgen compounds in the above 
table can take up the elements of water and of metallic oxides to 
form salts. 


I s 2 
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Hydrogen Salt. 

Hyponitrous acid H^ONjO or HNO. 
Nitrous acid HjONjO, or HNO^ 
Nitric acid HjONjO* or HNO^ 


Metallic Salt, e.g. or Potassium. 
Potassium hyponi trite K^ON^O or KNO. 
„ nitrite K,ON,Og or KNO^ 
„ nitrate K^ON^Of or KNO^i 


The acid compounds of nitrogen with oxygen resemble those 
of phosphorus and arsenic in this, that the nitrites are con- 
siderably more active than the nitrates, just as the phosphites 
and arsenites are more active than the phosphates and arseniates. 
The action of nitrites on the organism was first investigated in 
the case of nitrite of amyl, but by some unpublished experiments 
made in Professor Ludwig’s laboratory in 1869-70, I satisfied 
myself of the correctness of Dr. B. W. Eichardson’s observation, ‘ 
that other nitrites, such as those of ethyl and sodium, had an 
action on the blood-pressure similar in kind though less in 
degree. In other experiments Dr. Gresswell and I found that 
the nitrites of propyl and butyl had also this action, and that 
all nitrites were muscular poisons.^ Mr. Tail and I found that 
nitroglycerine had an action resembling the nitrites both in 
its effect on blood-pressure and the change it caused in the 
colour of the blood, but the headache it produced diderred us 
from emplojing it in the treatment of patients.^ 

Nitrous Oxide. Nitrogen Monoxide. Laughing ga N^O. 
Not oflBcinal. 

pREPAiLATiOK. — Bv heating nitrate of ammonium. 

Action. — When a mixtm'e of nitrous oxide and air is inhaled 
it causes excitement, generally characterised by fits of irnoluntary 
laughter, dancing, singing, and shouting, although it sometimes 
appears to arouse jmgnacity. When inhaled pure, it produces, 
first of all, a feeling of increased circulation through the body 
generally, accompanied by warmth and a little singing in the 
ears. If the inhalation be now stopped, the effect may pass off, 
but occasionally, after a few breaths of pure air liave been 
taken, the same excitement may ensue wliich is usually produced 
by the inhalation of mixed air and gas. On one occasion, having 
inhaled pure gas for a short time, I felt a little warmth of the 
skin and a humming in the head, and, thinking it was time to 
desist, laid down the mask of the inhaler. After a few breaths 
of fresh air, I noticed that on attempting to speak, the speech 
was slow and hesitating. An electric shock then seemed to 
shoot through the spine, and I was seized with an uncontrollable 
desire to laugh, jump, and throw the arms about, while the per- 
ceptive faculties appeared quite unaffected. Although unable to 
control my movements, I was perfectly conscious of their ludi- 
crous nature, and was astonished that two men who were sitting 
by and who afterwards informed me that they thought the whole 

' B. W. Kichardson, Brit emd For. Meet Chir. Rev,, July, 1807. 

* St Bartholomew'i Hospital Beports, 1876, p, 148. • Ibid, p, 140. 
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thing a bad joke, were able to preserve their gravity. After 
lasting for one or two minutes, the effect of the gas suddenly 
and completely passed off. 

When inhalation is continued for a longer time, the feelings 
of warmth and buzzing in the ears are succeeded by gradually 
increasing dimness of perception ; sight, sounds, and tactile im- 
pressions become much dimmer than usual : and then the per- 
son becomes unconscious. At this time the face usually assumes 
a livid aspect, and during the period of insensibility small opera- 
tions may be performed without the patient being the least aware 
of them. When the administration of the gas is stopped, re- 
covery quickly and completely occurs, often passing off without 
leaving any after-effects, though occasionally more or less head- 
ache is experienced for some hours. No stage of exhilaration 
such as that which has already been described as occurring after 
the administration of a small quantity of nitrous oxide is noticed 
during recovery from complete narcosis. 

Nitrous oxide appears to act as an anesthetic chiefly by de- 
priving the nerve-centres of oxygen. As the inhalation of pure 
nitrogen has a similar anaesthetic power, the exhilarating effect 
of small doses of nitrous oxide seems to show besides that it has 
a special relation to the nerve-centres. 

Uses. — It is useful as an anaesthetic for extraction of teeth, 
evulsion of the toe-nail, and other minor operations. The in- 
tense venosity of the blood which occurs dui'ing its use renders 
it unsuitable for continued administration, and therefore in- 
admissible in the case of lengthy oi)eration 8 . It is sometimes 
used to commence anaesthesia, ether being given after the patient 
is unconscious. 

Mode of xXdministration. — The most convenient mode of 
administering it is to have it condensed in a large iron bottle, 
from which tlie gas may be readily conveyed to the patient by 
means of a flexible tube attached to a mask. The mask ought 
to be provided with a margin of inflated india-rubber, so that it 
will fit perfectly tight to the face, and thus prevent the escape 
of gas. After the operation it is well to make the patient 
perform some act, such as taking hold of the glass of water after 
a tooth has been extracted, in order to hasten the return of 
consciousness. 

PHOSPHORUS. P ; 31- B. and U.S.P. 

A non-metallic element obtained from bonea. 

Characters. — A semi-transparent, yellowish, waxy-looking 
solid. When exposed to air it emits w^hite fumes which are 
luminous in the dark and have a garlicky odour. 

Pke PA RATION.— By treating bones with sulphuric acid, when sulphate of 
calcium is precipitated and acid phosphate of calcium remains in solution. 
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This is evaporated and distilled with charooah wliich removes the oxygen. 
The phosphorus distils over and is condensed under water. 


Officinal Prepakations. 

B.P. DOSE. 

FUnla PbosplioH gr. in 3 grs.) (p. 522) 2-4 grs. 

Oleum Pbospboratum (phosphorus in alinond oil, about 1 per cent.) ...1-10 m. 

U.8J>. 

Pilul® Phosphori (j^ gr. in each) (p. 628) 1-5 pills. 

Oleum Phosphoratum (with stronger ether and almond oil 1 per cent.) ... 1-5 m. 


Action of Phosphorus. — Living protoplasm Las the power of 
oxidising all the members of this group, and also of reducing the 
products of their oxidation (Binz). It is probable that this action 
goes on more easily with phosphorus than with nitrogen. Hence 
5 phosphorus replaces nitrogen in a living cell it will quicken 
metabolism. It is absorbed unchanged into the blood, and is 
excreted by the kidneys either as phosphorus or phosphoric acid. 
In small doses it appears to cause development of the fibrous 
tissue in the liver, and in doses too small to affect the liver or 
stomach it acts upon the osseous tissues. Its action upon the 
bones is somewhat peculiar, and has been fully investigated by 
Wegner. When phosphorus is given to growing animals the 
bone as it develops is denser than usual, the cancellous tissue 
being like the denser tissue in the long bones. Cancellous tissue 
formed before the administration of phosphorus remains un- 
changed. If the administration be still continued, the cancellous 
tissue formed previously to the use of the drug is absorbed, and 
serves to form the cavity of the bone, and after a while the 
normal cancellated tissue at the end of the epiphysis is also 
replaced by solid bone. Afterwards even tlic dense bone thus 
formed becomes absorbed, and forms the cavity of the long bone. 
In adult animals phosphorus also causes the bones to bt^come 
denser, and this is especially noticeable in chickens, in which the 
cavity of the bone may be completely filled up, so that long bones 
form a solid rod instead of a tube. The influence of phosphorus 
upon osseous tissues is not due to excess of phospliates produced 
by it in the blood, but to stimulation of tissue-gro^vth itself by 
the phosphorus, for Wegner found that in animals fed with 
phosphorus but almost entirely deprived of phosphates, the same 
dense, bony substance was formed, excej)t that instead of the 
bone being hard, it was like that which occurs in rickets. In 
men and women exposed to the fumes of phosphorus, e.g. those 
employed in the manufacture of lucifer* matches, caries of the 
lower jaw is a frequent occurrence. This is not due to the 
action of the phosphorus after absorption into the circulation, 
but to the direct effect of the fumes upon the Ixine itself. For 
it has been found that when a bone of an animal fed by phos- 
phorus was exposed, no carious change took place ; but if one 
were exnosed to the fumes, caries was produced, and amongst 
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lucifer-match makers it has been noticed that only those who 
have carious teeth suffer from necrosis of the jaw. When doses 
larger than those which induce induration of the bones are given, 
the phosphorus appears to act upon the connective tissue of the 
stomach and liver, causing chronic inflammation of these organs, 
and atrophy of the secreting cells, so that cirrhosis of the liver 
appears. In poisonous doses phosphorus first produces the 
symptoms of gastro-enteritis, with a garlicky taste in the mouth, 
the vomited matters having a similar odour, containing bile, and, 
but rarely, blood. They sometimes shine in the dark. At the end 
of twenty-four to thirty-six hours, the symptoms of gastro- 
intestinal irritation cease, and the patient is apparently well 
with the exception of vague pains in the limbs and loins. During 
this period, however, fatty degeneration of the liver, stomach, 
and kidneys is going on, and the effect of the changes in these 
organs soon manifests itself. Sometimes, after two or three 
days, the patient may die suddenly, without exhibiting any fresh 
symptoms, hut usually, on the second or third day, jaundice 
appears, while the urine contains bUe, and often albumen, leucin, 
and tyrosin. There is occasionally vomiting and purging, head- 
ache, sleeplessness, delirium, and coma, and death with or with- 
out convulsions. In some cases, when the ix)isoning runs a less 
acute course, the effect of fatty degeneration of the vessels is 
most prominent, discharges of blood occurring from the stomach, 
intestines, nose, lungs, bladder, uterus, and ears, and ecchymoses 
a])pearing on the surface. Increasing anoDmia and debility finally 
kill the patient. 

The treatment in cases of poisoning by jdiosphorus is to wash 
out the stomach freely by means of the stomach-pump, or to 
employ it by an emetic of sulphate of copper, and to give oxidised 
oil of turpentine in 40-minim doses in mucilage every fifteen 
minutes for an hour. Fats and oils should be withheld, as they 
<Us8olve any phosphorus which may be present in the stomach, 
and assist its absorption. 

The fatty degeneration produced by phosphorus appears tp 
depend on a more rapid splitting up of albuminous tissues, along 
with deficient oxidation. This was shown by Yoit and Bauer, 
who produced fatty degeneration of the organs by tne administra- 
tion of phosphorus in dogs absolutely deprived of food, where the 
fat found after death could neither have come from food nor from 
fat deposited in other parts of the body, as this had all been 
absorbed before the administration of the drug had been com- 
menced. It must therefore have been formed m situ from the 
decomposition of albuminous substances, and these were shown 
to have split up more quickly than usual by the amount of urea 
in the urine being increased by the phosphorus, while oxidation 
in the body was shown to have diminished by the amount of 
oxygen absorbed and carbonic acid given off being lessened. In 
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man, the products of albuminous waste are often not converted 
into urea, but appear in the urine as leucin and tyrosin. 

The action of compounds containing phosphorus appears to 
depend considerably on the more or less complete saturation of 
its afiSnities, and the readiness with which the phosphorus 
may attach itself to the organic constituents of the tissues. Thus, 
phosphoric acid, in which the affinities of the phosphorus are 
fully saturated by oxygen, appears simply to act as an acid with- 
out exerting any specific action, and when combined with sodium, 
its effects are simply those of a neutral alkaline salt. 

Metaphosphoric and pyrophosphoric acids appear to have a 
specific poisonous action more nearly resembling that of phos- 
phorus. Pyrophosphate of sodium paralyses the nerve-centres 
in the spinal cord and medulla oblongata, producing drowsiness, 
loss of reflex action, paralysis, and death, which is sometimes 
preceded by convulsions. It lowers the blood-pressure in 
mammals, slows the beats of the frog's heart, renders them 
powerful and finally arrests them in systole. When death does 
not occur rapidly, marked fatty degeneration of the heart and 
kidneys is found, and a similar change takes place, though to 
a less extent, in the liver. Although it acts as a poison when 
injected subcutaneously or into the circulation, pyrophosphate 
of sodium has no poisonous action when taken into the intestinal 
canal. 

Metaphosphate of sodium has a similar but less powerful 
action. 

Uses. — Phosphorus forms an important constituent of ner- 
vous tissue, and has been employed in cases of nervous debility, 
neuralgia, wakefulness, paralysis, locomotor ataxia, and impo- 
tence. In some cases of leucocythaemia it is useful. It has been 
used in osteomalacia, and instead of arsenic in skin-diseases 
(vide also p. 719). Even in small doses it may cause nausea, 
with unpleasant eructations. It is well, the refore, to commence 
with a very small dose, such as of a grain. 

ARSENIUM (ARSENIC). As; 75. 

Metallic arsenic is not used in medicine. It is steel-coloured, 
crystalline, and brittle, and when heated gives off garlicky fumes. 
Very light (sp. gr. 5*8), very volatile. It forms two classes of 
salts. In one — the arsenious salts — it is tri-, in the other — ar- 
senic salts -pent-atomic. Arsenious oxide, AsjOj, usually callid 
arsenious acid, forms arsenites. Arsenic oxide, As^O^, or arsenic 
acid, forms arsenates, or, as they are termed in the B. and U.S.P., 
arseniates. 

Gekeral Soubces of Aesekic. — It occurs in many ores combined with 
metals, oxygen, and sulphtu. Its presence as a frequent impurity in sulphur 
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has already been mentioned (p. 543). It is chiefly obtained by roasting the 
arsenides of iron, nickel, and cobalt, and condensing the arsenious oxide in a 
long, nearly horizontal, chimney. 

General Tests foe Arsenious Acid. — With hydrosulphuric acid it gives 
a yellow precipitate, which is brightest in acid solutions. Silver nitrate gives 
a canary -yeUow and copper sulphate a brilliant green precipitate (Scheele’s 
green). These are very soluble in acid, and neither of them is thrown dowm 
from simple aqueous solutions of arsem'ous acid (a little acid being freed in 
the reaction) ; a little alkali must be present. Both are very soluble in excess 
of ammonia, so that to avoid adding excess ammonio-nitrate of silver and 
ammonio-sulphate of copper are used as reagents, in preference to adding 
ammonia, along with simple solutions of nitrate of silver or of sulphate of 
copper. Arseniates throw down a brick-red precipitate with ammonio-nitrate 
of silver, and are thus distinguished from arsenites. 


Genkrax Reactions or Arsenic, Antimony, and Bismuth. 



Arsenic 

Antimony 

Bismuth 

Hydrosulphuric acid 

YeUow precipitate 

Orange or brick -red pre- 

Black precipitate (in- 

(soluble in ninino* 

cijdtate (soluble in 

BO 1 u bl e in anuuoni um 


Ilium sa)|)iii<le and 
re-i>recipitated b} 
acids). 

ammonium sulphide, 
and precipitated by 
acids). 

sulphide). 

Water • . . 1 

1 . . < • • 

Stronir solution thrown i 
into much water pives 
a white precipitate, 
which becomes or- 
ange on the addi- 
tion of hydrosuiphunc 
acid. 

1 Strong solution thrown 

1 into water gives a 

1 white precipitate, 1 

1 which becomes j 

i black on the addi- ) 

I tion of hydrogen sui- 

1 phide. 


General Action of Arsenic. — Although arsenic, like anti- 
mony, has no great aflinity for albumen, and does not produce 
with it a coagulum, yet when applied to the skin denuded of its 
epidermis, it acts as a caustic and produces a slough. If used 
in a dilute form, and over a large surface, it may be absorbed, 
and may produce the general effects of the drug upon the system. 
When applied in a concentrated form it appears to produce a 
slough more rapidly, and the dead tissue forms a harrier to its 
further absorption. In the mouth it has a somewhat sweetish 
taste, and in Binall doses excites in the stomach a feeling of 
appetite. In larger doses it produces irritation, colicky pains, 
diarrhma, and mucous evacuations, sometimes tinged with blood. 
In still larger doses it causes sj^mptoms of gastro-enteritis, vomit- 
ing, and purging, the stools being finally of a rice-watery appear- 
ance, closely resembling those of Asiatic cholera. These are also 
occasionally accompanied by collapse, with pale, pinched, and 
somewliat livid surface, and violent cramps of the extremities, 
80 that cases of arsenical poisoning may be readily mistaken for 
cholera, and t ice versa. There is sometimes strangury, priapism, 
suppression of urine or bloody urine; the consciousness is 
retained to the last. In some cases there are no symptoms at 
all of gastro-intestinal irritation, the nervous system being 
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affected, and the patient presents the symptoms of coma, very 
much resembling those of opium-poisoning. 

The treatment in cases of arsenical poisoning is to wash out 
the stomach freely by means of the stomach-pump, and the 
copious administration of diluents, taking care to ensure their 
evacuation by the subsequent speedy administration of such 
emetics as mustard or sulphate of zinc if they are not at once 
rejected by the vomiting caused by the arsenic itself. Freshly- 
prepared peroxide of iron may be admmistered in doses of a 
tablespoonful every ten minutes, and alcohol has been given 
when the moist peroxide could not be obtained. Demulcents 
should afterwards be given to allay the irritation. 

Chronic poisoning by arsenic may occur from the inhalation 
of arsenical vapour or dust, arising from wall-papers, dresses, or 
other substances containing arsenic. The proportion of arsenic 
necessary to produce poisoning when taken into the lungs in 
this way appears to be very small. The symptoms are at first 
increased appetite, then colicky pains and mucous or dysenteric 
stools, with great prostration, irritation of the eyes, running at 
the nose, a short cough, which is dry or accompanied by slight 
expectoration, and a white silvery appearance of the tongue. 
These symptoms may sometimes continue for months, or even 
years, without the cause being suspected, until the recovery which 
ensues upon the removal of the offending wall-paper gives the 
clue to their cause. 

When taken internally for a length of time a condition of 
tolerance may be induced in the case of arsenic, as well as in that 
of antimony. This is seen in the arsenic-eaters of Styria, who, 
beginning with small quantities, are gradually capable of taking 
larger and larger doses, until they can swallow at once, with safety, 
as much as five grains. In taking such doses as these they are 
careful not to take water with the arsenic, so that it is probably 
slowly absorbed from the stomach, and is, very possibly, rapidly 
evacuated. Dr. Craig Maclagan watched a noted arsenic-eater 
swallow his dose, and obtained from the urine which he after- 
wards passed a considerable quantity of the i)oison. By using 
the arsenic in this way, these people are said to undergo much 
greater exertion than usual without exhaustion, and to l>e able to 
ascend the steep Styrian hills without being affected with breath- 
lessness. Some, no doubt, die in the attempt to acquire the habit, 
but those who have once become accustomed to the drug 
appear to continue its use without deriving any harm from 
it, and, moreover, seem sturdy and vigorous, and live to an old 
age. 

After absorption into the blood, arsenic appears to some extent 
to modify tissue-change. When a solution of arsenious acid is 
added to blood outside the body, it retards coagulation, prevents 
putrefaction, and conserves the form of the red blood-corpuscles. 
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A very dilute arsenical solution also conserves the irritability of 
the excised nerve and muscle of the frog. 

Considerable doses of arsenic given for a length of time pro- 
duce fatty degeneration of the liver and other organs, and cause 
the glycogen to disappear from the liver, so that puncture of the 
fourth ventricle no longer produces glycosuria. 

Minute doses of arsenic appear to increase the rapidity of the 
pulse. Larger doses diminish the pulse and blood-pressure. In 
frogs the heart is slowed, and finally stands still in diastole. This 
stoppage of the heart appears to be due to paralysis of the motor 
ganglia, as the muscular substance will still continue to contract 
upon direct irritation. In warm-blooded animals it appears to 
prolong the irritability of the heart, so that it will still continue 
to beat for many hours after the death of the animal. According 
to Kuntzer, this is due to retardation of the vital processes in the 
mammalian heart, so that it comes to resemble that of a cold- 
blooded animal. In animals, arsenic has been found to diminish 
the blood-pressure from the beginning. This appears to be due 
])artly to diminished activity of the heart, but chiefly to para- 
lysis of the splanchnies allowing the abdominal vessels to ^late 
(p. 28 1) . In frogs it produces apparent paralysis, but this appears 



no 169.— Vertical sertinn of the healthy epi- 
dermic of a frog. a. Coluniuar la\cr of colls. 
b, Malpighian layer, c, Intonnecllato layer. 
r, (Vtrnoous lajer. /, Sheet of connective tissue 
forming boundan' bcaween dermis and epi- 
dermis, (After Nunn.) 



Fig. 170 —Vertical section of epldermi«i from a 
frog }H)i»oned by arsenic 6, vacuole In the 
softened pnitopiasm of the colummu- layer 
of cells. At a the protoplasm is more 
softened and the vacuoles enlarged so that 
the cellft are nttaohe<i to the dermis only by 
threads of protoplaam. (After Kunn.) 


rather due to diminished sensibility of the grey matter in the pos- 
terior cornua of the spinal cord than to real paralysis ; for the 
nerves and muscles in this state are found to be still quite irrit- 
able, and although the animal is insensible to pinching it can and 
does move when laid on its back. As, according to Schiff, the 
muscular sensations are conveyed in the white substance of the 
posterior columns, this would appear to be unaffected, while the 
grey substance which conveys sensations of pain is completely 
paralysed (p. 160). 

In some cases of poisoning by arsenic, paralysis of one or 
more limbs occurs after the acute symptoms have passed off. It 
usually affects the extensors more than the flexors, and is gene- 
rally temporary, though it may be permanent. 
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The action of arsenic on the skin is pecuKar. Ringer and 
Murrell noticed that in frogs poisoned by it the cuticle could be 
stripped off the whole body with the greatest readiness within a 
few hours after its administration. This condition was found by 
Nunn to depend upon softening of the protoplasm of the colum- 
nar layer of cells in the epidermis, so that the cuticle remained! 
attached to the dermis only by a few protoplasmic threads (Figs. 
169 and 170). 

Other epithelial structures are also affected, and Cornil has 
found fatty degeneration of the epithelium lining the alveoli of 
the lungs in animals poisoned by arsenic (Fig. 171). 

Arsenic is eliminated chiefly by the urine, and to a less ex- 
tent by the bile, and slightly by the skin. Its elimination by the 
urine is very rapid. 

Uses. — Arsenic has been used externally as a caustic appli- 
cation to cancers, and forms the basis of most of the secret * cures " 





o 


Fio. 171.— S4v*tioQ of lunjr. har^Ienod in o«mic fn>m sruino^a-pipr h> »r««'nlfnui acid. 

The capiharies, r, project Into the cavities oi the alvt'Oli, and are lull of re«l bloOMi-corpiuclea. 

The protoplaAm, a, of the cclU ie filled with fattj i^raualea. The nuclei are well preierred. 

( After ComlL) 

for this disease. The old recipe for this purpose consists of the 
foUowing ingredients: Arsenious acid, 2 drachms; cinnabar, 
2 drachms; ashes of old leather, 8 grains; dragon’s blood, 
12 grains, made into a paste with water or saliva. 

In applying a paste of this sort it is advisable that it should 
consist of at least one-fifth of arsenic, and that it should not be 
applied to too large an extent of surface at a time. The arsenical 
paste used by Hebra consisted of arsenious acid 1 gramme, cin- 
nabar 3 grains, and emolhent ointment 24 grains. 

Internally, arsenic is used for its local action on the intestinal 
canal as a tonic and astringent, for its action on tissue-change, 
and as a tonic and anti-spasmodic in cases of nervous disease. 
In the stomach, small doses stimulate the appetite, and are useful 
in alla 5 Hng pain and checking vomiting. It may be given in 
irritative dyspepsia, in gastralgia, heartburn, in the vomiting of 
drunkards, and in gastric ulcer or cancer. It is also recommended 
by Ringer in cases of regmgitation of food unaccompanied by 
nausea. It is very useful in cases of diarrbcea where the ten- 
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dency comes on during or immediately after the ingestion of food, 
whether in adults or children ; it is then best given in small doses 
before meals (p. 887). 

Arsenic is a powerful antiperiodic, nearly rivalling quinine ; it 
seems less serviceable than quinine in well-marked cases of ague, 
but is sometimes as good, or even better, than it in the irregular 
malarious manifestations such as headache, neuralgia, &c., which 
are known under the head of masked malaria. It is sometimes 
useful in chronic rheumatism and rheumatic gout, and in neuralgia 
of various sorts its effects are occasionally almost magical. 

It has been used, not only in tic and hemicrania, but in 
spasmodic nervous diseases such as angina pectoris, chorea, and 
epilepsy, whooping-cough and asthma. It is often very service- 
able in hay fever, and in cases of spasmodic sneezing coming on 
after exposure to dust or even without any apparent cause. It 
has been employed in chronic bronchitis with copious expectora- 
tion, and in ordinary catarrh without febrile disturbance. It ap- 
pears to be very useful in the commencement of phthisis. Under 
its influence the author has seen consolidation of the lung, con- 
sequent on catarrhal pneumonia, clear up completely, even in a 
subject having a very bad family history. 

Probable mode of action of Arsenic in Phthisis. 

The treatment of phthisis is so important that it may be ad- 
visable to discuss in a few words the probable mode of action of 
arsenic and hjq>opho8phites in its early stages. It is now probable 
that this disease depends on the presence of a bacillus {B, tuber- 
culosis, p. 83). In order that it should grow’ within the body, 
however, it is necessary that a suitable nidus should be present, 
and the different susceptibility to the disease of different indi- 
viduals, or of the same individual at different times, probably 
depends on their liability to present a suitable nidus. The 
Bacillus tuberculosis differs from such bacilli as the B, anthracis 
in being of a very slow growth, so that when it is cultivated 
artificially on a solid medium it takes about ten days before it 
succeeds in establishing itself and begins to grow. Consequently, 
when applied to an open wound, or w^hen inhaled into the lungs 
of a healthy person, it does not, like the Bacillus anthracis, at 
once begin to multiply and produce disease in the organism, but 
it is usually removed by washing in the case of a wound, or by 
expectoration in healthy persons. But if its removal be inter- 
fered with it will produce disease. Thus, if instead of being 
applied to an open wound it be injected under the skin so that 
it cannot be removed by washing, it will after a time begin to 
grow, and produce tuberculosis, first local and then general. It 
is probable that the case is similar in the lungs. In the healthy 
lung it finds no nidus, and is removed by expectoration, but if a 



718 


INOBGANIC MATEBIA MEDICA. 


[sect. m. 


portion of the lung be consolidated by catarrhal pneumonia, the 
consolidated part probably affords a nidus to the bacillus, and 
the longer the consolidation lasts the greater the risk of bacilli 
finding entrance. In croupous pneumonia the exudation into 
the alveoli, consisting chiefly of fibrin with a few leucocytes, 
quickly breaks up and is absorbed, so that it is comparatively 
rarely followed by phtliisis. But the proliferated epithelial cells 
which fill the alveoli of the lung in catarrhal pneumonia are 
much more resistant ; they break down and are absorbed much 
more slowly, and hence a much longer time is given during 
which bacilli may find a nidus. The marked hereditary nature 
of ^phthisis is a curious point in a disease which we suppose to 
depend on the presence of a bacillus, and is a character in which 
it differs from such diseases as anthrax, ague, or relapsing fever, 
which are also due to foreign organisms. But the difference 
probably depends on the slow growth of the tubercle bacillus, 
which renders a prolonged undisturbed rest at the point where 
it enters the body necessary for its further growth. The 
disease is not hereditary, but the predisposition to such morbid 
changes in the lungs as affords a nidus to the bacilli is here- 
ditaiy. 

The more rapiilly the effused products in pneumonia can be 
removed from the lung, the less chance have the bacilli of finding 
a nidus. It is probable that arsenic, which causes fatty degene- 
ration of the normal ei)ithelial cells lining the alveoli, also causes 
a similar degeneration of such cells when filling the alveolar 
cavities. By thus breaking them up and quickening their ab- 
sorption, arsenic wUl lessen the risk of bacilli finding a nidus 
in them and converting catarrhal consolidation into phthisis. 
Probably the hypophosphites act in a similar way. If the 
patient should be in places where there are no tul>ercle bacilli, 
the consolidation may persist for a long time without phthisis 
occurring, and hence one advantage of sea-voyages in cases of 
recent consolidation. 

Mode of Administration. — In those cases where the local 
action of arsenic on the stomach and intestine is desired, it is 
best to give it in small doses before meals, but where the action 
of the drug on other organs of the body is desired, it should be 
administered immediately after meal^^. 

The symptoms which show that arsenic is beginning to pro- 
duce its physiological effect, and that it is time to diminish the 
dose or cease its administration, are irritation of the eyes, with 
a pricking sensation in them, the conjunctive being somewhat 
injected, and the patient showing a tendency to rub the eyes ; 
or the digestive canal may be the first to show^ the effect of the 
drug, the tongue being covered with a thin white silvery fur, or 
red, with enlarged fungiform papillfe ; the appetite may fail, and 
colicky pains with a tendency to diarrhoea may appear before the 
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eyes are affected. Either of these symptoms indicates that the 
drug should be discontinued, or the dose diminished. 

In skin diseases arsenic is used more frequently than any 
other internal remedy. As it increases metabolism in the cells 
of the epidermis (p. 716) it is contraindicated in acute cases, or 
when there is any active cutaneous inflammation in a chronic 
case. It is sometimes useful in chronic eczema when associated 
with chlorosis, and in lupus, chronic urticaria, and the neuralgia 
following herpes zoster. According to Mr. Hutchinson it cures 
pemphigus. The skin-diseases, however, in which arsenic is most 
useful are psoriasis and lichen ruber ; beginning with two minims 
of Fowler’s solution three times daily, the dose should be 
gradually increased to 12 minims or even 30 minims daily, and 
it should be given until either the amendment begins, or the 
signs of conjunctivitis or gastric irritation appear. When these 
are noticed, the dose should be diminished until they become 
just perceptible, and the administration of the drug should be 
continued for some time after the eruption has disappeared, in 
order to prevent its recurrence. 

Acidum Arseniosura, B. and U.S.P. Arsenious Acid. 
As.Og; 197-8. 

An anhydride (not a true acid), obtained by roasting arsenical 
ores, and purified by sublimation. 

Characters. — Occurs in sublimed masses which usually 
present a stratified appearance caused by the existence of sepa- 
rate layers differing from each other in degi-ees of opacity, or as 
a heavy wdiite powder. "When slowly sublimed in a glass tube it 
forms minute brilliant and transparent octahedral crystals. 

Solubility. — It is sparin^^ly soluble in water. 

Reactions. — Its solution p^ives with ammonio -nitrate of silver a canary- 
yellow precipitate insoluble in water, but readily dissolved by ammonia and 
by nitric acid. 8])rinkled on a red-hot coal it emits a garlicky odour. 

Impurities.— Gypsum and chalk. 

Test. It is entirely volatilised at a temperature not exceeding 400° F. 
Four grains of it dissolved in boiling water with eight grains of bicarbonate 
of sotlium discharge the colour of 808 grain -measures of the volumetric 
solution of iodine. Aa^O, + 2H.^O + 41 - As^O^ + 4HI. 

Dose. — to ^ of a grain, in solution. It may also be 
given in the so-called ‘ Asiatic pills,’ which are used in some 
parts of the Continent. These consist of arsenious acid, 0-75 grm., 
))owdered black pepper, 6 grm., gum arabic, 1-5 grm., powdered 
marsh-mallow root, 2 grammes, to make 100 pills, of which three 
are to be taken daily. 

Preparations of Arsenious Acid. 


8.F. I>08E. 

&lqaor ArMnloalUi..... 2-8 min. 

H Arsaniot 8jdroolilorlou» 2~8 min. 

U.8.P. 

Liquor Potassii ArseniUa 2-8 min. 

Liquor Acid! Arseniosi 5 min. 



720 


IN0B6ANI0 MATEBIA MEDIGA. 


[SBCT. m. 


Fbbpautiomb of Absekic Acid. 

B. ANB U.S^. 

Fern Arsenias. Sodii Arsenias. Liqnor Sodii ArseniatiB* 

Uqaor Araentoalls, B.V.y Liquor PotaBsii Arsenitis, U.S.P. Absbnioal 
Solution, B.P. ; Solution op Aiusenitx op Potassium, U.S.P. Fowlkb’s Solu- 
tion. — Is a mixed solution of arsenite and carbonate of potassiam flavoured with 
compound tincture of lavender. Contains 1 part arsenious acid in 100 of water, 
or about 4J grains in 1 fl. oz., B. and U.S.P. In the B.P. 1867, it contained 4 grs. 
in 1 fl. oz., or 1 in 109. 

Chabactebs. — A reddish liquid, alkaline to test-paper, and having the odour 
of lavender. 

Reaction. — After being acidulated with hydrochloric acid, it gives, with sulphu- 
retted hydrogen, a yellow precipitate, which is brightest when the arsenical solu- 
tion has been previously dilute<L 

Dose. — 2 to 8 minims. 

Ube. — This is the preparation of arsenic most commonly 
employed. It may be given along with alkalis. 

l»lqnor Arsenioi Bydroclilorteoa, B.P. ; Xdqtior Aoldl Bxsenloal* 
ir.B.P. Htdbociiloric Solution of Arsenic, B.P. ; Solution op Absenioub Acin, 
U.S.P. — A solution of arsenious acid, 87 grs. with 2 fl. dr. of hydrochloric acid in 
20 fl. oz. of water, B.P. ; 1 part arsenious acid and 2 of hydrochloric in 100 of 
water, U.S.P. It is a 1 per cent, solution in both Pharmacopoeias. 

Characters and Reaction. — A colourless liquid, having an acid reaction. Sul- 
phuretted hydrogen gives at once a bright yellow precipitate. 

Dose. — 2 to 8 minims. 

Use. — Some think it milder than the ordinary liquor. Garrod 
thinks not. It can be given along with percbloride of iron in 
solution, or with acids. 

Sodii Arsenias, B. and U.S.P. Arseniate of Sodium. 
Na2HAs0,.7H,0 ; 311-9. 

Characters. — In colourless transparent prisms. 

Preparation. — B y fusing arsenious acid with nitrate and carbonate of 
sodium. The As^O, is oxidised by the nitrate to As^O^, which combines 
with the sodium to form arseniate. 

Solubility. — I t is soluble in water. 

Reactions. — T he solution in water is alkaline, giving white precipitates 
with chloride of barium, chloride of calcium, and sulphate of zinc, and a 
brick -red precipitate with nitrate of silver (arseniate), all of which are soluble 
in nitric acid. 

Dose. — ^ to ^ gr. ; of the dried salt, to gr. 

Pbepabationb. 


B. and u.8a>. 

liqwor BodU AswealatlB. 4^ grains dried in 1 fl. o2. ot water, or 1 in 100. 
B. and U.S.P. 

Dose. — 6 to 10 minimB. 

Action. — It acts like other preparations of arsenic, but does 
not irritate the stomach so much, and may be given in larger 
doses. In frogs it produces, like arsenious acid, paralysis of the 
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'brain and spinal cord, but is much less powerful (Einger and 
Murrell). 

Uses. — It may be used in the same diseases as arsenious 
acid. It is perhaps one of the best remedies for neuralgia 
which we have. 

Arsenii lodidum, B. and U.S.P. Iodide op Arsenium, B.P.; 
OP Arsenic, U.S.P. Aslg ; 454*7. 

Characters. — Small orange-coloured crystals. 

Solubility. — Beadily and almost entirely soluble in water and in rectified 
spirit. 

Beactioks. — Its aqueous solution has a neutral reaction, and gives a 
yellow precipitate with sulphuretted hydrogen. Heated in a test-tube it 
almost entirely volatilises, violet vapours of iodine being set free. 

Preparation. — By the direct combination of iodine and metallic arsenic, 
or by evaporating to dryness an aqueous mixture of arsenious and hydriodic 
acids. 

Dose . — ^ gr. 

Use. — In skin diseases. 

Liquor Arsenii et Hydrargyri lodidi, B. and U.S.P. 

Solution op Iodide of Arsenic and Mercury. Donovan’s 
Solution.' Iodide of arsenium, Aslj, and red iodide of mercury, 
Hglj, of each 45 grains (1 per cent, of each by weight), water up 
to 10 fl. oz., B.P. Iodide of arsenic, 1 ; red iodide of mercury, 1 ; 
water up to 100, U.S.P. 

Characters. — A pale yellow liquid, with a metallic taste. 
Incompatibles. — Solutions of opium or morphine. 

Dose. — 5 to 80 minims (0*8-1 *8 c.c.). 

Uses. — In skin diseases, syphilis, rheumatism, and nocturnal 
pains. 


ANTIMONY. Sb; I22. 

Antimony forms two classes of salts, antiraonious and anti- 
monic. In the former it is tri- and in the latter pent-atomic. 

General Sources. — It is chiefly found native in the form of 
the black antimonious sulphide, Sb-^S,. 

General Reactions. — It is recognised by the orange-coloured 
precipitate which it gives with sulphuretted hydrogen in acid 
solutions. A characteristic reaction is the white precipitate 
which falls on throwing a strong solution of a salt of antimony, 
such as the chloride, into water, and the change of the white 
into an orange colour on the addition of sulphuretted hydrogen. 
A similar reaction occurs with salts of bismuth, but the white 
precipitate becomes black on the addition of sulphuretted 
j^drogen (p. 713). 

A solution of chloride of antimony gives with potash or soda 

: It contained 1 in 109 in B.P. 1BG7. The original Donovan's Solution eon- 

1 nearly 42 grains of each iodide in 10 fluid ounces. 

8 A 
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a white precipitate which only dissolves in large excess, and 
with ammonia a white precipitate insoluble in excess. But if 
tartaric acid be present Ihe precipitate dissolves in a slight ex- 
cess of potash or soda, and with ammonia only a slight precipitate 
is formed. 

General Actions of Antimony. — Salts of antimony, probably 
combine with albumen, but in alkaline solutions they form no 
precipitate. They only form precipitates in acid solutions, and 
they consequently appear to exert an irritant action only on 
those parts of the animal body where they meet with an acid secre- 
tion, such as the orifices of the sweat-glands and of the stomach. 
When applied to the skin the chloride of antimony destroys 
the cuticle, and acts as a powerful escharotic, producing a deep 
slough and a slowly healing sore. 

The other preparations, however, instead of affecting the 
whole surface to which they are applied, produce inflammation 
in isolated spots, which, beginning with papules, proceeds to 
pustules resembling those of small-pox. A similar pustular irri- 
tation is sometimes noticed upon the fauces of persons who have 
been taking antimony for some time, or have been poisoned by 
it. When taken internally, small doses produce little more 
than a feeling of warmth in the stomach and slightly increased 
diaphoresis, but larger doses cause loss of appetite, nausea 
accompanied by enfeeblement of the circulation, and a feeling 
of great depression and weakness. Not only the secretion of 
sweat, but those of the mucous membranes, stomach, intestine, 
and respiratory passages, seem at the same time to be consider- 
ably increased. In still larger doses antimony produces vomit- 
ing, with great depression of the circulation, and relaxation both 
of the voluntary and involuntary muscles. In large and poison- 
ous doses it causes gastro-enteritis, with profuse diarrhoea and 
extreme collapse. The pulse is small and quick, the surface 
cold, and covered with clammy perspiration. There is great 
weakness and severe cramps of the extremities, and the symp- 
toms somewhat resemble those of Asiatic cholera. Death may 
occur in this condition. It is sometimes preceded by delirium 
and convulsions, and tonic or clonic convulsive spasms. 

The treatment of antimonial poisoning consists in the ad- 
ministration of tannin, and in some readily accessible form. The 
most easily obtained is a strong infusion of tea, and the tannin 
is more readily extracted from this by the addition of a small 
quantity of bicarbonate of sodium. Infusions of oak bark or of 
cinchona may also be used if obtainable. Milk and mucilaginous 
drinks may also be used. A diffusible stimulant should be given 
to counteract the collapse. 

The mode in which tartar emetic causes vomiting has given 
rise to considerable dispute. It acts as an emetic even when in- 
jected into the veins, as well as when given by the stomach, and 
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it was found by Magendie that when the stomach of an animal 
was excised, and a pig’s bladder filled with liquid attached to the 
lower end of the oesophagus, the injection of tartar emetic into 
the circulation caused movements of vomiting, and the contents 
of the bladder were expelled just as if the stomach had been in 
situ. This experiment seemed to prove not only that the act of 
vomiting was independent of the movements of the stomach 
itself, but also that tartar emetic caused vomiting by acting upon 
ihe vomiting centre, and not upon the stomach. The objection, 
however, has been raised that the action of the drug upon the 
vomiting centre is not direct, but reflex ; and it has been urged 
that, although the stomach was removed, the antimony might 
still be carried by the circulation to the oesophagus and intes- 
tines, and by there causing irritation might produce reflex 
vomiting. This seems improbable, especially as the antimonial 
salts have a comparatively slight action on organs having, like 
the oesophagus and intestines, an alkaline reaction, instead of an 
4icid one, as the stomach has. 

It is prol>al)le, then, that tartar emetic does produce vomit- 
ing by its direct action on the vomiting centre in the medulla 
oblongata, but this direct action is not the only way in which it 
stimulates the vomiting centre — it also produces a reflex action 
upon it through the stomach. For it has been found that even 
when tartar emetic is injected into the veins, it is eliminated by 
the mucous membrane of the stomach (p. 38 et seq.), and may thus 
act upon that organ in the same way as when introduced directly 
into it. If its emetic action be due in any great measure to irri- 
tation of the stomach, one would expect that a smaller dose 
would be found sufficient to produce vomiting, when introduced 
directly into the stomach, than when injected into the veins, for 
in the former case the whole of it will come in contact with the 
stomach and will do so at once ; in the latter case only a fraction 
of the quantity injected into the veins will reach the stomach, 
and some time will be required before it accumulates in the 
gastric mucous membrane sufficiently to cause irritation. This 
is exactly what is found by experiment, and vomiting is produced 
more quickly, and by a smaller dose, when the drug is introduced 
into the stomach, than when injected into the veins, just as we 
should expect to be thacase if its emetic action were due in con* 
siderable measure to its action upon the stomach itself. This 
view is also supported by another experiment, for after the 
nervous channel by which impressions are conducted from the 
stomach to the vomiting centre is destroyed by section of the 
vagi, double the dose of the drug is required in order to produce 
vomiting. It may then be concluded that antimony acts chiefly 
as an emetic by irritating the stomach, and thus exciting the 
vomiting centre reflexly, but that it also acts directly on this 
centre when conveyed to it by the blood (p. 378). 
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When applied directly to the heart of a frog, it first increases^ 
then slows, and finally arrests its pulsations in diastole. Thia 
action appears to be chiefly due to paralysis of the cardiac 
muscle itself, and possibly also to the effect upon motor ganglia. 

The effect of antimony upon the circulation appears to de- 
pend partly upon the direct action of the drug upon the heart 
and vessels, and partly on its reflex action upon them through 
the nerves of the stomach. In warm-blooded animals the pulse 
becomes quicker as the feeling of nausea increases, and, after the 
vomiting, again falls nearly to the normal. Its volume is at the 
same time diminished. After the nausea has ceased, the pulse 
again becomes quicker, and after this secondary acceleration has 
reached a greater or less height, according to the dose, it again 
sinks to the normal. 

As the primary acceleration during the stage of nausea 
ceases with vomiting, it is probably to be attributed to reflex 
irritation of the accelerating centres, or reflex depression of the 
vagus through the gastric nerves, whereas the cause of the 
secondary acceleration is more probably to be sought in dimin- 
ished power of the vagus nerve itself. The blood-pressure 
sinks constantly from the very beginning, and this sinking is 
probably due to diminished power of the cardiac pulsations. The 
temperature in the extremities appears to be diminished during 
the stage of nausea, owing to the smaller amount of blood going 
to them. As less blood reaches the siufaco in this condition, 
there is less o[>portunity afforded for its being cooled by contact 
with the atmosphere, and the temi)€rature in the body gradually 
rises, even above the normal. When the spasm of the vessels in 
the extremities relaxes, they also become warmer than normal. 
As the effects pass off, the temi>erature sinks to the normal or 
below it. 

The respiration is first increased, and then diminished. 

Large doses of antimony affect the spinal cord both in cold- 
and warm-blooded animals. It appears to paralyse, after, 
perhaps, slightly exciting, both the sensory and motor tracts of 
the spinal cord, and as this paralysis api>ears in frogs while the^ 
heart still continues to beat, it must be due to the direct action 
of the drug upon the nervous system itself, and not to its in- 
direct action through the circulation. Tl^e motor and sensory 
nerves appear also to be paralysed. The muscles are weakened 
(p. 127). 

When given for a length of time, antimony seems to produce 
fatty degeneration of various organs. 

The action of antimony uiK)n the skin in frogs is even more 
rapid than that of arsenic (p. 716), and differs from it in this re- 
spect, that the softening does not affect the cells of the columnar 
layer only, but extends to those of the intermediate layer (Fig. 
172). In consequence of this, the cuticle does not merely become 
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•detached from the dermis and peel off in strips as in poisoning 
by arsenici but the cells of the epidermis becoming detached 



Tig, 173.— Vertical section of epidermis from a frog poisoned by antimony, a, Columnar layer in 
which large caritles are formed. 6, Columnar cells in which the reduced protoplasm is drawn 
into processes e. Spaces in the interrne<ilate layer, d, Light lines between cells indicating a 
■oftening and separation of cells. (After Nuun.) 

from each other, the cuticle becomes converted into a soft jelly- 
like mass which can be scraped or brushed off. 

Tartar emetic appears to be eliminated by the mucus of the 
stomach and alimentary canal, by the bile, and by the kidneys. 
Its action upon the renal secretion is somewhat uncertain. It 
appears to increase urea, uric acid, and pigment, and to diminish 
the water and the chloride of sodium, probably by increasing fhe 
perspiration. 

Uses. — The local uses of antimony will be considered under 
the special preparations. 

’When antimony is given internally for its action on the sys- 
tem generally, tartar emetic is the preparation usually employed, 
but the other preparations of antimony have a similar action 
when given in appropriate doses. It can be used for its emetic 
action, nauseant and depressant action, or diaphoretic action. 
As an emetic it has lieen employed in cases of croup, in order 
to cause expulsion of the false membrane ; but for this purpose 
other emetics, such as ipecacuanha, alum, or sulphate of zinc, 
nre now more generally employed, as they do not cause so much 
depression. It has also been used with considerable success to 
cut short an attack of intermittent fever, either alone or com- 
bined with a purgative. Indeed, in cases where malarial poison- 
ing has been intense, quinine sometimes proves ineffectual unless 
preceded by the administration of an emetic and purgative. It 
has sometimes been injected into the veins to produce vomiting, 
in cases of obstruction of the cesophagus, as, for example, by a 
piece of meat firmly lodged in it, and to cause expulsion of a 
biliary calculus lodged in the gall-duct, by the pressure from 
behind which the movements of vomiting produce, along with 
the relaxation of the muscular fibres of the gall-duct itself. 

When large doses are administered several times, what is 
termed tolerance of the drug sets in, and it no longer produces 
vomiting. It has been used in this way in pneumonia, but the 
plan is now rarely followed. How this tolerance is produced is 
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not at present understood. It is not improbable that it may be 
caused by the irritant action of the first few doses upon the 
stomach arresting the secretion of the acid juice, and producing 
a condition similar to that which occurs in fever. In ^his con- 
dition subsequent doses of the tartar emetic, meeting with no- 
acid, will have but a feeble action upon the stomach. 

In cases of obstinate constipation it has been used along 
with sulphate of magnesium. As a nauseant it has been given 
to relax the cervix uteri in labour ; in acute inflammations, e.g. 
in acute orchitis, where the emetic is first given, and nausea 
is kept up by a continued administration of smaller doses ; and 
also in pericarditis, pneumonia, pleurisy, peritonitis, meningitis,, 
bronchitis, and hepatitis, as well as in acute rheumatism. As 
an expectorant it is used in bronchitis. The cases in wdiicli it 
is especially serviceable are those in which there is great conges- 
tion and much dyspnoea, with little or no secretion, as shown by 
loud, sibilant rdlea over the chest, the pulse being full, and the 
face flushed, with a tendency to lividity. It has also been given 
to check hagmoptysis when there is much excitement of the 
circulation. As a sedative it is of use in nervous diseases, 
attended vdth much excitement, such as certain cases of insanity, 
delirium tremens, and puerperal convulsions. In the delirium 
of fever, it has been highly recommended by Dr. Graves, in 
combination with opium, as a means of producing sleep. Where 
the delirium is furious the tartar emetic must be given in full, 
and the opium in small doses ; while if the delirium is milder 
and the sleeplessness great, the opium dose must bo increased 
and that of the tartar emetic diminished. The same treatment 
may be adopted in the delirium and sieeplessness of delirium 
tremens. 

For its diaphoretic action, antimony has been used to arrest 
commencing inflammations, such as catarrh, and to check febrile 
conditions. For this purix)se it is not unfrequently given as 
tartar emetic in doses of grain frequently r(q>eated, or as 
James’s powder. In acute dropsy it appears to l>e occasionally 
nseful, especially as a diaphoretic, in combination with bitartrate 
of potassium and squills. 


PaEPAiUTlOKS CONTAINING AnTIHONT. 


Antlmonti Oxldom. 

Aattmoniiiiii Migrum Fnriflemtiuii. 

M •ulptmimtiuB. 

M Taitaratttin. 

Zilqiior Anttnirall OlitoHdi. 

Mala H j-drornrH Snbelilarldi Caiii> 
poslta {v, p. 622 ). 

MItUi JLatlsioalalls. 

VBgwaatum Aattmoaii Twrtaiwki. 
Vlniuii Aatliaoalato. 


Antimonii el Potiursii Tartraiu 
„ Oxidom. 

Antimonii Buiphidum. 

„ Furificalum. 
n Solphuratom. 

Antimonii Composttie (p. 62 d)< 

Pulris Aniiinomalix. 

Byrupafl Scil)a» Compotitoi. 

Vinum Antimcmil. 
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U.S.P. Antimonii Sulphidum. Sulphide of Ahtimont. — 
Native sulphide of antimony, SbjSj ; 840 ; purified from sili- 
ceous matter by fusion, and as nearly free from arsenic as 
possible. 

Ohabactebs. — Steel-grey masses of a metallic lustre, and a 
striated crystalline fracture without taste or smell. 

U.S.P. Pbeparation. 

Antimonium Sulphidum Purificatum. 

This is the ore from which the other compounds are pre- 
pared. 

It seems to be inert, and is not used internally. 

Antimonium Nigrum Purificatum, B.P. ; Antimonii Sul- 
phidum Purificatum, U.S.P. Black Antimony, B.P. ; Purified 
Sulphide op Antimony, U.S.P. Sb^S,; 840. 

Ohabactebs. — A greyish-black crystalline powder, without 
smell or taste. 

Solubility. — It is insoluble in water or alcohol. 

Reactions. — It dissolves almost entirely in boiling hydrochloric acid^ 
evolving sulphuretted hydrogen, and the solution affords a white precipitate 
when poured into water. 

Preparation. — The crude sulphide, purified by fusion, is obtained in very 
fine powder by elutriation, then digested with ammonia to remove arsenic^ 
washed and dried. 

Impurities. — Other sulphides and arsenic. 

Tests. — If one grain be dissolved in hydrochloric acid, and the solution, 
slightly diluted, be gently warmed with a piece of bright copper foil, the 
copper being washed, drie<l, and heated in a dry narrow test-tube, no crystal- 
line sublimate (of arsemous anhydride) should form on the upper cool part 
of the tube. 

PllEPABATIONS. 

B.F. tr.s.r. 

AaHmoDlum Bolptiaratiim. Antimonium Sulphuratom. 

Liquor Antimonii Chloridi. 

Antimonium Sulphuratum, B. and U.S.P. Sulphurated 
Antimony. 

B.P. Sulphide of antimony, Sb^Sj,* 386; with a small and 
variable amount of oxide of antimony, SbgOj. 

U.S.P. Chiefly antimonious sulphide, Sb^S,; 840; with a 
very small amount of antimonious oxide. 

Characters. — B.P. Am orange-red powder. U.S.P. A reddish* 
brown, amorphous powder, odourless and tasteless. 

Solubility. — It is insoluble in water and in alcohol. 

Braotions. — B.P. It is readily dissolved by caustic soda, also by hydro* 
ohlorio acid with the evolution of sulphuretted hydrogen and the separation 
of Bulphnr. Sixty grains, moistened and warmed with successive pcations of 
nitric acid until red fumes cease to be evolved, and then dried and heated to 
redness, give a white residue weighing about 40 grains. 

U.8.P, When heated with twelve parts of hychochloric acid, it is nearly all 
disaolvedi with evolution of sulphurio acid. The residue, after having been 
washed and dried, burns, on the application of a flame, with the oharaotenstia 
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odour of snlphnr. and should leave not more than a scanty ash. On dropping 
a solution of sulphurated antimony in hydrochloric acid into water, a wliite 
pecipitate is produced, which, after washing and drying, should weigh not 
less man 85 per cent, of the sulphide. The liquid filtered firom this preci- 
pitate yields an orange-red precipitate with hydrosulphurio acid. 

Distilled water boiled with s^phurated antimony, filtered and acidulated 
with hydrochloric acid, should be rendered not more than slightly opalescent 
by test solution of chloride of barium (limit of sulphate). 

Preparation. — By boiling black antimony with caustic soda and sulphur, 
the sulphide is partly converted into oxide and partly unites with sodium, 
forming sulphantimonite and antimonite of sodium. 

Sulphide of Sulphantimonite Antimonions 

Antimony Soda of Sodium Oxide 

2Sb,,S, + 6NaHO = 2Na,SbS, + SbA + 3H,0, 
and 


Antimonions 

Oxide 

SbjO, -»■ 


Soda 

6NaHO 


Antimonite 
of Sodium 


2Na,SbO, -i- 3H,0. 


Owing to the presence of free sulphur, sulphantimoniate, and antimoniate 
of sodium are also formed. 


Sulphide of 
Antimony Soda 

2SbjS, + Sa + 6NaHO 


Sulphantimoniate 
of Sodium 


Antimonic 
Oxide 

2Na,SbS, + 8b,0, + 3H,0, 
and 

Antimonic Antimoniate 

Oxide Soda of Sodium i 

8b,0, + 6NaHO - 2Na,SbO, + 3H,0. ‘ 

The sulphides and oxides of antimony are soluble in the solutions of the 
salts of antimony just mentioned. The addition of sulphuric acid decomposes 
the salts, with the formation and precipitation of the oxides and sulphides. 
In order to ensure uniformity of the product the acid is added while the 
solution is hot. 

These antimony compounds are soluble in caustic soda, but when this is 
neutralised they are precipitated, the greater part of them being decomposed 
and the Sb^Oa reconverted into Sb^S,. 

Sulphantimonite Sulphuric ScKlinm Antlmonioua Sulphuretted 


of bo<Lium 


Acid Bulpliftte 

Sulphide 

Hydrogen 

2Ns,SbS, 

+ 

SH^O^ « 3Na,SO, 

-f Sb^Sg *f 

8H^. 

Autimooite 



Antimonions 


of Sodium 



Oxide 

Water 

2Ka,SbO, 

+ 

3H^04 “ SNi^SO, 

•f Sb,0, -f 

3H,0. 

Sulphantimoniate 


Antimonic 


of Sodium 



Sulphide 


2Na,SbS, 


3H^O, » 3Na^O. 

+ SbA + 

8H,8. 

AuttmonUte 



Antimonic 


of Sofliam 



Oxide 


2Na,8bO, 

+ 

3a,SO* - 3Na^O, 

SbjO), + 

8H,0. 


PaSPAEATlOHS. 


Dose. — 1 to 6 grains. 


3Nlala Hjrdrargjrl SnbelilailAi Coniposlta (Plummer’s pi 

Ip. 522) 1 part in 5 


my 


DOSS. 

5-10 gr. 


Pilolffi Antimonii Composite (Plummer’s pill) (p. 523)....! part in 4 1 or 2 pills. 

The oxide it contains is probably the active part, and as this 
is variable the action is rather uncertain. 
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Liquor Antimonii Chloridi, B.P. Solution op Chloride 
OF Antimony. 

Characters. — A heavy liquid, usually of a yellowish-red 
•colour. 

Reactions. — A little of it dropped into water gives a white precipitate, 
•and the filtered solution lets fall a copious deposit on the addition of nitrate 
of silver. If the white precipitate formed by water be treated with sulphur- 
etted hji^drogen it becomes orange-coloured. The specific gravity of the 
solution is 1*47. One fluid drachm of it mixed with a solution of a quarter 
of an ounce of tartaric acid in four fluid ounces of water, forms a clear solu- 
tion, which, if treated with sulphuretted hydrogen, gives an orange precipi- 
tate, weighing, when washed and dried at 212° F., at least 22 grains. 

Preparation. — By boiling black antimony with hydrochloric acid, SboS. 
+ 6HCU2SbCl, + 8H,S. 

Fbepabation in which Solution of Chloride of Antimonx is used. 

Antimonii Oxidum. 

Uses. — Is a powerful caustic — sometimes applied to cancers 
and to poisoned wounds. 

Antimonii Oxidum, B. and U.S.P. Oxide of Antimony. 
SbgO,; 288. 

Characters. — A greyish-white powder, fusible at a low red- 
heat. 

Solubility. — It is insoluble in water, but readily dissolved by hydrochloric 
acid. 

Reactions. — The solution, dropped into distilled water, gives a white 
deposit, at once changed to orange by sulphuretted hydrogen. It dissolves 
entirely when boiled with an excess of the acid tartrate of potassium. 

Preparation. — By pouring solution of chloride of antimony into water 
-and treating the precipitate of oxychloride with sodium carbonate. 

Chloride of Oxychloride o£ Hydrochloric 

Antimony Antimony Acid 

12SbCl, + 15H,0 « 2SbCl„68b,0, + 30HCL 

OzTobloiide of Carbonate Oxide of Sodium 

Antimony of Sodium Antimony Chloride 

2SbCl„6Sb,0, + SNa^CO, = 6SbA + 6NaCl + SCO^ 

Dose. — 1 to 4 grains. 

Preparations. 

B. AND U.8.P. DOSE. 

AntImonlaUa. Antimonial powder or James’s powder (one 

part of oxide of antimony with two of phosphate of calcium) S~10 grs. 

Uses — Oxide of antimony may be used for the same purposes 
as tartar emetic, but it is not soluble in water, and it depends 
very much on the state of the stomach how much of it will be 
dissolved. It is therefore less certain in its action than tartar 
emetic and the latter is consequently to be preferred. In conse- 
quence of its insolubility it is said to be slower and milder than 
tartar emetic, but this advantage is more than counterbalanced 
by its uncertainty. 

James’s powder is given as an antipyretic in fever and rheu- 
matism. It is also given in chronic skin-diseases along with 
mercory. 
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Antimonium Tartaratum, B.P. ; Antimonii et PotassiL 
Tartras, U.S.P. Tartaratbd Antimony, Tabtab Emetio, BJP, ^ 
Tabtbatb of Antimony and Potassium, U.S.P. 

KSbC4H,0,.H,0, B.P.; 2 KSbOC 4 H 40 e.HjO ; 664, U.S.P.— 

A tartrate of potassium and antimony. 

Chabactebs. — In colourless transparent crystals exhibiting 
triangular facets. 

SoLUBiLiTT. — It is soluble in water, and less so in proof spirit. 

Keactions. — ^I t deorepitatos and blackens upon the application of heat 
(tartrate). Its solution m water gives with hydrochloric acid a white pre- 
cipitate, soluble in excess, and which is not formed if tartaric acid be pre< 
viously added. 

pRKPABATiON. — By boiling acid tartrate of potassium and oxide of anti- 
mony together, 2BLHC^H404 + Sb^O, - 2K(Sb0)C4H404 + 

Dose. — As a diaphoretic to ^th of a grain ; as an emetic,^ 
1 to 2 grains. Of the wine as a diaphoretic, 10 to 40 min. ; as 
an emetic for children, ^ to 1 fl. dr. repeated frequently. 

Pbxpakatioks. 

BJP. STBSNOTH. DOSE. 

IJngaeBtiim Anttmontt Tartarat!...! part in 5 

(with simple ointment.) 

1 sheny-S min.-l a. dr. 


U.8.P. BTBEKOTH. DOSE. 

Syrupus Soilhe Compositus 5 mm.-l fl. dr. 


( 4 parts in 60 of water and 
Vinus AntimoniL Wine of Antimony J stronger white wine up to 

( 1 , 000 . 

Use. — This preparation of antimony is readily soluble, and 
as the proportion of the dose administered which actually takes 
effect is more constant than that of the other preparations of 
antimony, it has gradually displaced them. For its uses vide 
p. 725. 

Tartar emetic ointment has been used as a counter-irritant 
in cases of neuralgia, paralysis of children, enlarged joints, acute 
meningitis, laryngitis, acute bronchitis, whooping-cough, phthisis, 
asthma, angina pectoris, and subacute ovaritis. For many of 
these purposes the application of iodine preparations is now 
preferred. 


BISMUTH. Bi;2io. 

Bismuth forms three classes of compounds in which it is hi-, 
tri-, and quinqui-valent respectively. 

Gekbbal toubces. — It is found native in the metallic state* 

Genbbal Bbactions. — It is distinguished by the white pre- 
cipitate which falls* on throwing a solution of the nitrate or 
chloride into water, and the blackening of this by sulphuretted 
hydrogen {vide p. 718). 
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OvinaUi PBEPASAnoM or Salts or Bishotu. 


Salt 

Prepared from 

By 1 

Bnbnitratc, B. and 
U.S.P. 

Bismath . 

Dissolving in nitric acid, throwing 
the solution into a large quantity 
of water, collecting and drying 
the precipitate. 

Carbonate, B J’. ; 

Subcarbonate, 

U.S.P. 

Ditto . 

Dissolving in nitric acid, evapo- 
rating to a small bulk and adding 
to solution of ammonium car- 
bonate. 

Oxide, B.P. 

Subnitrate • 

Boiling with solntion of soda. 

Citrate, B. and U.S.P. 

Ditto 

B J’. Dissolving in nitric acid, and 
adding freshly-made citrate of 
sodium. U.S.P. Boiling with 
citric acid and washing with a 
large quantity of water, when 
insolnble citrate is formed. 

Citrate of bismuth 
and ammonium, B. 1 
and U.8.P. | 

1 

Citrate of bismath . 

Mixing the citrate to a smooth 
paste with water and adding am- 
monia until it is dissolved and 
the liquid is neutral or faintly 
alkaline ; Altering, evaporating, 
and drying. 

Solution of citrate of 
bismuth and am- 
monium, B.P. 

Ditto 

Do., and diluting instead of eva- 
porating. 


Genebal Action. — The soluble salts of bismuth, such as the 
citrate of bismuth and ammonium, when given in large doses 
have an action like that of antimony or arsenic and cause gas- 
tro-enteritis with fatty degeneration of the liver. Small doses of 
soluble preparations, or larger doses of sparingly soluble prepara- 
tions, have a sedative effect on the stomach like that of minute 
doses of arsenic. The subnitrate is so sparingly soluble that its 
utility in gastric catarrh is probably due to its mechanical action, 
like charcoal (p. 642) or binoxide of manganese. 

Uses. — Subixitrate of bismuth is used under the name of 
Spanish or pearl white to whiten the complexion, and as a dust- 
ing powder, lotion, or ointment to chapped nipples and hands, 
abr^ed surfaces and chronic oozing from the skin, as eczema, 
in order to take up moisture and allay smarting and itching. 

It has also b^n employed externally as an application in 
scaly diseases, and in intertrigo in combination with starch and 
boric or salicylic acid. From its power of diminishing the 
irritability of mucous membranes it was applied by Ferrier, 
along with morphine in the form of a snuff,' to arrest nasal 
catarrh, and has been used as an injection in oz«Bna, leucorrhoea, 
and gonorrhoea, to diminish the irritability. In powder with mor- 
phine and starch it is a useful insufflation in laryngeal phthisis 
and other painful laryngeal affections. It is applied as a local 

* Bismath labnitrate 6 drachms ; hydroohlorate of morphine 2 grains ; powderedl 
acacia 2 drachms. 
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sedative to diminish the pain, nausea, or vomiting in irritable 
dyspepsia, and to lessen the irritability of the intestine in diar- 
rhoea and dysentery. It is very serviceable, either alone or com- 
bined with lime or alkalis in the gastro-intestinal catarrh caused 
by cold, which is commonly known as cold in the stomach, as 
well as in the same affection occurring in children at the period 
of dentition. 

It is useful in pyrosis, gastralgia, and vomiting, whether the 
vomiting be from ulcer of the stomach or other causes. It acta 
remarkably well in the indigestion and pain in the stomach 
caused by the use of alcohol. In such cases it is best given 
with a little magnesia, about ten grains of the subnitrate with 
an equal quantity of magnesia or its carbonate. 

The carbonate of bismuth is more soluble in the gastric juice 
than the subnitrate, and is supposed to be more powerful, and the 
eame advantage, if advantage it be, is possessed by the citrate of 
bismuth and ammonium. My own experience leads me to prefer 
the less soluble subnitrate to either of the other preparations. 

B.P. Bismuthum. Bismuth. — A crystalline metal. In its 
crude state it is impure. 

Pbbpaiutio}i. 

Blsmatlmiii Fuiificatimi. 

B.P. Bismuthum Purificatum. Puripied Bismuth. 

Characters. — A crystalline metal of a greyish-white colour, 
with a distinct roseate tinge. Specific gravity 9-83. 

Solubility Ajn> Reactions. — Dissolved in a mixture of equal volumes 
of nitric acid and distilled water, it forms a solution which by evaporation 
yields colourless cp'stals, that are decomposed on the addition of water, 
giving a white prec^itate. 

Pbeparation. — By fusing with cyanide and carbonate of potassium, car- 
bonate of sodium and sulphur. 

Impurities. — Arsenic, iron, copper, cadmium, lead, antimony. 

Test. — If the mother liquor from which the crystals have been separated 
be evaporated with hydrochloric acid until all the nitric acid is dis8i|)ated, a 
little of the product yields no evidence of arsenium on being exannned by 
the hydrogen test commonly known as Marsh’s Test ; no blue coloration on 
adding water and excess of ammonia (no copper), and no precipitate on fil- 
tering and saturating the ammoniaeal filtrate with nitric acid (no tin or 
cadmium) ; no white precipitate with diluted sulphuric acid (no lead) ; no red 
nr black precipitate with s^phite of sodium (no selenium nor tellunam) ; no 
blue precipitate with ferrocyanide of potassium (no iron). 

PbEFABATIONS CONTAZMINO BXSMUTH. 

MJf , CJI.P. 

Bismntbl Oart»OBM. Bismaihi Carbonas. 

„ SnbBitnM. „ Citras. 

Jdquwt Blsmntlil et Ammaall OU Subniirss. 

trails, 

TrodUset Blsmntlii. 

Bismuthi Subnitras, B. and U.S.P. Subkitbatb of Bis* 
~ BiONO,.H,0 ; 806, U.S.P. 
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Characters. — A heavy white powder in minute crystalline 
scales, blackened by sulphm*etted hydrogen. 

Solubility. — Insoluble in water, but soluble in nitric acid mixed with 
half its volume of distilled water. 

Reactions. — The solution in nitric acid when poured into water gives & 
white precipitate. It forms with sulphuric acid diluted with an equal bulk 
of water a solution which is blackened by sulphate of iron (nitrate). The 
nitric acid solution gives no precipitate with diluted sulphuric acid (no lead! 
nor with solution of nitrate of silver (no chloride). 

Impurities. — Lead, nitrates, chlorides. 

Dose. — 6 to 20 grains. 

Preparation. 

MJW , DOSE. 

TrooMIsol Biamntlilf 2 grs. in each lozenge 1 to 6 lozenges. 

Bismuthi Carbonas, B.P. ; Bismuth! Subcarbonas, U.S.P.^ 

Carbonate of Bismuth, B.P. ; Subcarbonate of Bismuth, U.S.P. 
2(Bi,C03).H,0, B.P.; (Bi0)2C03.H,0 ; 530, U.S.P. 

Characters. — A white powder, blackened by sulphuretted 
hydrogen. 

Solubility. — It is insoluble in water, but soluble with effervescence in 
nitric acid. 

Reactions. — The solution gives the reactions of bismuth (pp. 718, 731). 

Impurities, - Nitrate. 

Test. -When added to sulphuric acid coloured with sulphate of indiga 
the colour of the latter is not discharged. 

Dose. — 5 to 20 grains. 

Bismuthi Citras, B. and U.S.P. Citrate of Bismuth. 
BiC.H.O, ; 81)9. 

Characters. — A white amorphous powder, permanent in the 
air, odourless and tasteless. 

Solubility. — It is insoluble in water or alcohol, but soluble in water of 
ammonia. 

Dose. — 2 to 5 grains. 

Uses. — Used to prepare the solution of bismuth and ammo- 
nium. 

Preparations. 

B.F. U.S.P. 

Zdqnor Bismatlii at Ammonli Bismuthi et Amnionii Citras. 

Oltratla. Liquor „ Citratis. 

B.P. Liquor Bismuthi et Ammonii Citratis. Solution of 
Citrate of Bismuth and Ammonium. 

Characters. — A colourless solution with a saline and slightly 
metallic taste. Neutral or slightly alkaline to test-paper ; mixing 
with water without change. One fluid drachm contains 8 grains 
of oxide of bismuth. 

Reactions. — I t gives the reactions of ammonia and bismuth* 

Dose. — i to 1 fluid drachm. 
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B. and U.S.P. Bismuth! et Ammonii Citras. Gitiute of 
Bismuth and Ammonium. 

Chabacters. — Small, shining, pearly or translucent scales, 
becoming opaque on exposure to air, odourless, having a slightly 
acidulous and metallic taste, and a neutral or faintly alkaline 
reaction. 

Beactions.— The aqneons solution of the salt gives the reaction of bis. 
muth, of ammonia (p. 684) and of a citrate (p. 594). 

Dose. — 2 to 4 grains. 

Uses. — The solution of bismuth and ammonium, B.P., and the 
soluble salt, U.S.P., are more astringent and irritant in their 
action than the insoluble subnitrate, oxide, or carbonate. They 
may be used as astringents, but are inferior to the insoluble 
preparations as a means of allaying irritation. 
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CHAPTER XXVIII. 

^ ME T ALS — {continued ) . 

Class VIII 

Group I. 

Iron — Nickel — Cohalt — Manganese. 

FERRUM ; IRON. Fe ; 55 9. 

Metallic iron in the form of fine, bright, and non-elastic 
wire. 

Iron forms ferrous salts in which it is bivalent, e.g. FeClj or 
FeS04, and ferric, in which it is either trivalent or quadrivalent. 
Ferric chloride may be regarded as FeCL or as Fe^Clg, in which 
each of two atoms of quadrivalent iron have one aflinity satu- 
rated by union with each other, and the other three by chlorine, 
Clj^Fe— FesCl,. 

General Sources. — It is found native in the metallic state, 
and also as oxide, sulphide, chloride, carbonate, phosphate, sul- 
phate, and arseniato. It is obtained from its orep by smdting 
with coke and clay or limestone. 

General Reactions. — These are shown in the accompanying 
table. The reactions most generally mentioned in the pharma- 
eopceias are those with ferrocyanide and ferricyanide of potassium. 
It is to be remembered that a preparation of iron containing it 
in both the ferrous and ferric condition, or which, by its decom- 
position, yields iron in these two states, gives a precipitate with 
both of these reagents. The arseniate of iron, B.P,, phosphate 
of iron, and the citrate of iron and quinine are examples of 
this. 
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General Keaotions or Iron Salts. 


Reagent 

F&rbuus Salts 

Fkebic Salts 

Hydrogen sulphide . 

No precipitate 

White precipitate of sulphur (the 

Anunonioin sulphide 

Black precipitate 

ferric are reduced to ferrous). 
Black precipitate. 

Caustic alkalis and 

Nearly white precipi- 

Foxy-red precipitates of ferric 

ammonia 

tates of ferrous by- 

hydrate. 

Carbonates of ditto . 

drate rapidly be- 
coming green and 
then brown 

W’hitish precipitate | 

Foxy-red precipitates. Carbonic 


of ferrous carbonate j 

acid escapes. 

Potassinm ferro- 

which changes like 
the hydrate 

Nearly white precipi- 

Deep blue precipitate (Prussian 

cyanide 

tate becoming blue 

blue).‘ 

Potassium ferri- 

on exposure 

Deep blue precipitate 

No precipitate. Dark coloration. 

cyanide 

Tmoture of galls 


Intense black. 


General Impurities. — Zinc, copper, aiid fixed alkalis may be present in 
its salts. Ferrous salts may be present as impurities in ferric and vtoevend. 

Tests. — The test used for the chloride in the U.S.P. is as follows : — If the 
iron be completely precipitated from a solution of the salt by on excess of 
water of ammonia the filtrate should not yield either a white precipitate 
(absence of zinc) or a dark -coloured precipitate with hydrosulphuric acid 
(absence of copper), nor should it leave a fixed residue on evaporation and 
gentle ignition. 

The absence of ferrous salts as impurities in ferric is ascertained by the 
solution giving no precipitate w ith /rrricyanide of potassium. 

The absence of ferric salts as an impurity in ferrous is ascertained by the 
precipitate with /crrocyanide of potassium not bemg blue at first, but nearly 
white, and only becoming blue on exposure. 


Gsseral Preparation or Salts or Iron. 


! 

from 

By 

Ferrous Sulphate 
(p. 741) 

Iron 

Dissolving in sulphuric acid. 

Dried Sulphate (p. 

Ferrous sulphate 

Heating to drive off water of 

741) 

crystallisation. 

Granulated Sulphate, 
B.P., Precipitated, 
U.8.P. (p. 741) 

Ditto . 

Pouring an aqueous solution into 
spirit. 

Carbonate (Saooha* 
rated) (p. 742) 

Ditto . . . i 

Ilecomposing (by ammonium car- 
I bonate, B.P.), (by sodium bi-car- 
bonate, U.B.P.), and mixing with 

Do. (Mistura Fern 
( Compoaita) (p. 742) 

Ditto • • . j 

i 

sugar. 

Decomposing by potaasi urn oarbo- 
' Date and mixing with myrrh, Ac. 


* With the tartrate of iron and ammonium (U.S.P.) no colour or iHrccipitate ia 
produced unless the solution is acidulated with hydrochloric acid* 
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Gensraxi Pbbpabitzon or Salts or Ibok — continued . 


Ferric Sulphate, BJP. 
(p. 742) 

Ferric Tersulphate, 
U.S.P. (p. 742) 
Ferric ^bsulphate, 
TJ.S.P. (p. 748) 
Ferric Oxide (p. 743) 


Ferric Oxide (Hy- 
drated, U.S.P.) (p. 
748) 

Feme Oxide (Hy- 
drated, B.P.) (p.744) 

Beduced Iron (p. 744) 

Ferric Chloride (p. 
746) 


Ferric Nitrate (p. 747) 


Ferric Oxychloride 
(Dialysed Iron) BJP. 
(p. 746) 

Ferric Acetate (Solu- 
tion of), B. and 
U.8.P. (p. 744) 

Ferric Citrate, U.S.P. 
(p. 748) 


Tartrate of iron and 
TOtassium, U.S.P. 
(FenrumTartaratom , 
BJ>.) (p. 747) 
Tartrate of iron and 
ammonium, U.S.P. 
(p. 747) 

Citrate of iron and 
ammonium, B. and 
U.S.P. (p. 748) 
Citrate of iron and 
quinine, B. and 
U.S.P. (p. 749) 
Citrate of iron and 
strychnine, U.S.P. 
(P-749) 

Sulphate of iron and 
ammonium, U-SJP. 
(p.749) 


Prepared from 

-Ferrous sulphate ^ 
Ferric sulphate 

Ditto • 

Ditto . • 

Ferric oxide . 

Iron • « 

Iron « • • 

Ferric chloride 

Ferric sulphate 

Ditto (Tersulphate) 

Persulphate . 

Ditto « 

Ditto . 

Ditto and sulphate 
of quinine 

Ferric sulphate and 
strychnine 

Ferric sulphate and 
ammonium sul- 
phate 


By 

Adding sulphuric acid and oxidis- 
ing by heating with nitric acid. 
(6FeSO, + SH^SO, + 2HNO, - 
8Fe,(SO + 4^0 + N A) 

Ditto, using too little sulphuric 
acid to form tersulphate. 

Mixing with magnesia and water, 
U.8.P. 

Mixing with water and solution 
of soda, B.P. 

By precipitating with ammonia, 
washing and making into a paste 
with water, U.S.P. 

Pouring the diluted solution into 
solution of soda, B.P. ; and dry- 
ing below 212°. 

Passing hydrogen over it while 
heated (Fe^O, + 6H = Fe^ + SH^O) 

Dissolving in hydrochloric acid 
and exiting by nitric acid. 
(3Fe, + 12HC1 = GFeCl* + 12H 
6FeCl, 4- 6HC1 + 2HN0, « 

3Fe,Cl, + 4BLO + NA) 

Dissolving in nitric acid (Fe,-f 
8HN0, - Fe,(NO,), + 4H,0 -h 

Precipitating ferric oxide bv am- 
monia, dissolving it in solution 
of perohloride, and dialysing the 
solution until it is tast^ess. 

Precipitating ferric oxide by am- 
monia, washing, and dissolving 
in glacial acetic acid, and dilut- 
ing to the necessary strength. 

Precipitating oxide by ammonia, 
washing and dissolving in citric 
acid. This forms the Liquor 
Ferri Citratis, U.S.P. Ferri Ci- 
tras is prepared by evaporation 
of the laquor under 60° C. 

Precipitating ferric oxide by am- 
monia, washing and mixing with 
acid tfl^rate of potassium. 

Ditto, using tartaric acid and tar- 
trate of ammonium in place of 
acid tartrate of potassium. 

Ditto, using citric acid and am- 
monia. 

Precipitating ferric oxide and 
quinine b^ ammonia and dis- 
solving it In citric add. 

Precipitating ferric oxide by am- 
monia and dissolving it along 
with strychnine in dtrio add. 

Heating them together. 
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Prepared from 


Ferrous Ijactate, Iron. 

U.8.P. (p. 750) 

Ferrous Oxalate, Ferroua sulphate 

U.S.P. (p. 750) 

Ferrous Iodide, B.P. Iron . • . 

(Sjrup of) (p. 750) 


Ferrous Iodide (Pill Ditto 
of), B.P. (p. 750) 

Ferrous Bromide Ditto 


(Syrup of) U.S.P. 
(p. 751) 

Arseniate of Don, 
(p. 751) 


Ferrous sulphate, ar- 
seniate of Mxlium, 
and acetate of so- 
dium 


Phosphate of Iron, 
B. and U-SJP. (p. 
751) 


Ferrous sulphate, 
phosphate of so- 
dium, and acetate 
of sodium 

Citrate of irou . 


Pyrophosphate of Citrate of iron . 
Don,U.8.P.(p.752) { 

Hypophosphite of i Ferrous sulphate 
Don, U.SJ?. (p. 752) 


Valerianate of Don, Ferric sulphate 
U.SJP. (p. 752) 


Dissolving in lactid acid. 

Precipitating a solution with ox- 
alic acid (ferrous oxalate is very 
I slightly soluble). 

: Heating with iodine and water 
! (the completion of the process 
I is recognised by the brown colour 
I of the iodine disappearing and 
the froth becoming white) and 
then adding syrup. 

Same as syrup, but mixing with 
sugar and powdered liquorice 
root instead of with syrup. 

Same as syrup of iodide, using 
bromine instead of iodine. j 

'Mixing a solution of arseniate and | 
acetate of sodjum with one of j 
ferrous sulphate. If arseniate c' j 
ecnlium alone were used, free sul- | 
phunc acid would be fonued, i 
! which would react on the arsen- ; 
iate. 3FeSO, s- 2Na^llAsO, — 
Fe^As^O, -f- 2NajBO, + ' 

Toavoid thisacetate of sodium is | 
added. The sulphuric acid com- ' 
bines with ibesodium and sets free ' 
acetic acid, which has no action 
on the arseniate of iron. SFeSO^ 

^ 2Na^IAsO, + 2NaC,H,0, . 
Fo,A 8,0* + 3NX80, 4 2HC.JI,0*. 
The same process as in the pre- 
paration of arseniate. The reac- 
tions arc similar. SFeSO^ -f 
2Na^lPO, + 2NaC^,0, « Fo, 
PA + 2HC AOr 

Decom^ing solution by solution 
of sodium pyrophosphate. 
Decomposing by by^phosphite 
of calcium when ferrous hypo- 
phosphite is precipitated, but 
on evaporation becomea ferric. 
Decomiiosing by valerianate of 
sodium. 


General Action of Iron Salts. — Iron differs from most of the 
other heavy metals in forming a normal constituent of the animal 
lK)dy, so that it may be regarded as a food as well as a medicine. 
R forms an important constituent of the hiemoglobin in the blood. 
This acts as the oxygen-carrier to the tissues, and, therefore, the 
tissue-oxidation and the functional activity of the organs dfflteDd 
more or less upon tte amount of iron present in the body. Ac- 
cording to Preyrar, in a healthy woman the minlmiim anuniiit of 
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iron in 100 grammes of blood is -048 gramme, of hsemoglobin 
11*57 grammes ; themaidmum, *057 gramme and 13*69 grammes 
•of iron and haemoglobin respectively. In a healthy man, in 100 
grammes the proportion is *0508 gramme of iron (minimum), *063 
(maximum), 12*09 grammes haemoglobin (minimum), and 15*07 
grammes (maximum).' Both per- and proto-salts of iron form 
compounds with albumen, but they dijBfer in their properties. The 
ferrous salts give a yellow colour with albuminous solutions, but 
do not precipitate them, the albuminous compound being, ap- 
parently, usually soluble. Diluted ferric salts, on the contrary, 
precipitate albumen slowly, and concentrated solutions precipitate 
it rapidly. The precipitate is soluble in dilute acids and in gastric 
juice. 

When applied to the skin neither ferrous nor ferric salts have 
any action, as they do not dissolve the epidermis nor pass through 
it in any appreciable quantity. When applied to a denuded 
surface, or to a mucous membrane they combine with albumen. 
The ferrous salts have but a slight astringent action, whereas the 
ferric salts coagulate the albumen on the surface and also blood. 
They are thus powerful astringents and styptics. In the mouth 
they all have an inky taste, and as they arc liable to form black 
sulphides with sulphuretted hydrogen, which is not unfrequently 
present in the breath, they arc apt to discolour the teeth or tongue. 
In the stomach they have an astringent and irritant action, that 
of the ferric being more powerful than that of the ferrous salts. 
In the intestine they have a somewhat similar action ; meeting 
here, as they often do, with sulphuretted hydrogen they become 
converted, in great part, into sulphides, and, passing out in the 
stools, give to them an inky black colour which sometimes alarms 
patients. In small doses they usually have an astringent action, 
and tend to cause constipation. Larger doses, on the other hand, 
seem to stimulate jxTistaLsis, and increase the number of stools, 
and sometimes even small doses will cause diarrhoea in some 
individuals. After absorption into the blood they are found to 
increase, not only the number of the blood-corpuscles, but the 
percentage of haemoglobin contained in them, and may also cause 
a little free iron to be present in the serum. By thus increasing 
oxidation in the tissues they increase the functional activity of 
the various organs. The effect of ferrous and ferric salts added 
to the blood is very different, ferric salts producing a firm coagu- 
lum, whereas the ferrous salts tend rather to diminish the coagu- 
lability of the blood. 

Iron has an action on the nervous systtm which varies ac- 
cording to the dose and mode of administration. When injected 
Bubcutweously in frogs, iron salts cause slight excitement and 
then paralysis of the central nervous system. In the later stages 
of poisoning the irritability of the voluntary muscles is diminished, 
* Trejer, DU BhUcry9talU* Jena, 1871. 
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but the heart is not affected. In mammals they cause conges- 
tion of the stomach and intestine, and diarrhcea. They produce 
paralysis both of sensation and motion. The blood-pressure 
falls. This is due to paralysis of the vaso-motor nerves, es- 
pecially of the intestine, resembling that produced by arsenic^ 
antimony, emetin, and colchicin. 

Iron is eliminated to a considerable extent by the bile (p. 405), 
by the mucous membrane of the intestine, and by the kidneys. 

Uses of Iron. — The ferrous salts are rarely employed for their 
local action. The ferric salts are used as st 3 rptics. The strong 
solution of perchloride may be employed to arrest bleeding from 
the cavity of a tooth after extraction, or to stop the oozing from a 
wound where it is impossible to ligature all the bleeding points. 
When diluted it may be used as an injection to arrest haBmorrhago 
from the nose, or may be injected into the cavity of the uterus 
to arrest bleeding from that organ. Mixed with laudanum it has 
been used as an injection in gonorrhcea and gleet. Both ferrous 
and ferric salts are administered internally in order to produce 
the general action of iron in increasing the blood-corpuscles. 
They differ to some extent, however, the ferrous salts having a 
less astringent action on the intestines than the ferric. In cases 
where the mucous membrane of the alimentary canal is irritable 
this is advantageous, as in such instances the ferric salts might 
cause digestive disturbances and headache. In other instances, 
however, especially those where the tongue is pale and flabby, 
the more astringent preparations are to be preferred. The chief 
use of iron is as a hscmatinic, and the condition in which it is 
most beneficial is where we have ansBmia and chlorosis, whether 
these be due to loss of blood, imperfect nutrition, chronic dis- 
charges, scrofula, syphilis, malarial poisoning, amenorrhcea or 
albuminuria, or be consequent upon acute febrile disease ; but it 
is also serviceable in a number of disturbances of the nutritive and 
nervous systems. It has been recommended in large doses in cases 
of blood-poisoning, such as diphtheria and erysipelas, and in ner- 
vous diseases like chorea, epOepsy, giddiness, formication, twitch- 
ing of the fingers, and subjective sensations of light and beat or 
cold to which some patients are liable, especially atout the climac- 
teric period. It is also used internally in order to diminish dis- 
charges from the mucous membranes of the intestines, as in 
chronic diarrhcea and dysentery, and from the vagina in leucor- 
rhcea. It acts as an astringent on the kidney, lessening the 
amount of blood in hsematuria, and sometimes the amount of 
albumen in albuminuria. It is also a useful adjunct to diuretics 
in cardiac and renal dropsy (p. 838). 

B.P. Vinum FerrI. — This is prepared by macerating iron 
wire in sherry for a month. Some of it is converted into tartrate 
and dissolved by the bitaitrate of potassium in the wine. 
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Dose. — 1 to 2 fl. dr. or more. 

Use. — It is useful in anaemia both in children and adults, and 
may be given with cod-liver oil. 

B.P. Mistura Ferri Aromatica.— This is a curious prepara- 
tion containing tannate of iron in very small quantities. It is 
sometimes called Heberden’s ink. It is usually said that iron 
and tannin are incompatible, and so they are in so far that they 
produce ink, but this preparation is said to be a very useful one. 

Iron cannot be taken up in very large quantities, and its 
absorption is often prevented by the condition of the patient's 
stomach. This preparation has been put together evidently with 
the view of combining all the drugs which were likely to do good 
by themselves, and in total disregard of the chemical action which 
would take place among themselves. 

Preparation. — By macerating pale cinchona bark (1 oz.), calumba root 
(jj-oz.), cloves (|-oz.), and fine iron wire (A*oz.), in peppermint water (12 oz.) 
for tliree days, agitating occasionally ; then filtering and addmg as much 
jjeppermint water to the filtrate as w ill make the product measure 12 J fl. oz. ; 
to tliis add compound tincture of cardamoms (8 fl. oz.) and tmcture of orange 
peel (J fl. oz.), and preserve the mixture in a w'elbstopped bottle. The pale 
cinchona bark contains tannin, w’hich combines with the iron. Both it and 
calumba are gastric tonics, and the carminatives relieve flatulence. 

Dose. — 1 to 2 fl. oz. 

Ferri Sulphas, B. and U.S.P. Sclphate of Iron. 
FeS0,.7H,0; 277 9. 

Chaiucters. — In oblique rhombic prisms, of a pale greenish 
blue colour and styptic taste. 

Solubility. — It is insoluble in rectified spirit, soluble in water. 

Reactions. — The aqueous solution gives the reaction of a sulphate (p. 594) 
and of a ferrous salt (p. 78G). 

Dose. — 1 to 5 grains. 

Preparations. 

B.Y. r.B.p. 

Ferri Snlphae Bsuiooata Ferri Sulphas Exsiooata. 

FUnla Aloee et Ferri (vide p. 522) 1 port in 7. 

Ferri Sulphas Exsiccata, B.P. ; Ferri Sulphas Exsic< 
catus, U.S.P. Dried Sulphate of Iron. FeS 04 .H ,0 ; 169*9. 

Prepared by heating sulphate. It is less apt to oxidise, and is well fitted 
for pills. 

Dose. — ^ to 3 grains. 

PRErARATION. 

U.8.P. 

Pilnlffi Aloes et Ferri {vide p. 528). 

Ferri Sulphas Granulata, B.P. ; Ferri Sulphas Praedpi- 
tattis, U.S.P. Granulated Sulphate of Iron, B.P. Pbb. 
•cipiTATED Sulphate of Iron, U.SJ*. FeS04.7H,0; 277*9. 
Chabactkss and Tests. — small granolar oxystals of a pale 
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greenish-blue colour. In other respects it corresponds to tha 
characters and tests for sulphate of iron. 

Dose. — 1 to 5 grains. 

Uses.— It is very astringent. It has been used externally- 
as ointment or lotion to the skin in erysipelas, as a lotion in 
ophthalmia, and as a lotion or injection in prolapsus ani, and 
bleeding piles. It has also been used as an injection in gonor- 
rhoea and leucorrhoea. 

Internally it is used in cases of aneemia, especially where this 
is accompanied by a tendency to profuse sweating, passive 
haemorrhages, or mucous discharges, such as chronic catarrh or 
leucorrhoea. Its astringent action on the stomach has been said 
to render it serviceable in gastrodynia and gastric ulcer. 

Ferri Carbonas Saccharata, B.P. ; Saccharatus, U.S.P. 

Saccharated Carbonate of Iron, B.P.; Saccharated Ferrous 
Carbonate, U.S.P. 

Carbonate of iron, FeO,COa or FeCOj, mixed with peroxide 
of iron and sugar, the carbonate forming at least 87 per cent, of 
the mixture B.P., 15 per cent. U.S.P. 

Characters. — Small coherent lumps, or powder, of a grey 
colour, with a sweet, very feeble chalyteate taste. 

Solubility. — It dissolves with efifen’eacence (carbonate) in w'arm hydro- 
chloric acid diluted with half its volume of water. 

Reactions. — The solution gives only traces of sulphate (p. 695) and 


exhibits the reactions of a ferrous salt. 

Dose.— 6 to 20 grains. 

Pbcpabatioxs. 

DOflX. 

Fltala Terri Oarbooatia (vide p. 522) 1 part in 5-20 grs. 

U.8,P. 

Massa Ferri Carbonatis 5-5 grs. 


U.S.P. Massa Ferri Carbonatis. Mass op Caebokatb op Ibok.— Suiphste of 
iron* 100 parts ; carbonate of sodium, 110 parts ; honey, 38 parts ; sugar, 25 parts ; 
syrup and water, qa. 

Mistura Ferri Composita, B. and U.S.P. Gohpoumd 
M amtE OF Ibom. Gbiffith’s Mixture. 

CoHPOsmoM. — Sulphate of iron, 25 grs. ; carbonate of potas- 
sium, 80 grs. ; myrrh and refined sugar, of each 60 cts. ; spirit 
of nutmeg, 4 fl. drs. ; rose water, 9^ 6. oz., B.P. Sulphaie of 
iron, 6; myrrh, 18; sugar, 18; carbonate of potassium, 8; 
spirit of lavender, 60 ; rose water, 900, U.S.P. 

Dose. — 1 to 2 fluid ounces. 

Uses. — Carbonate of iron in its varioos preparations is one 
of the most useful forms of iron for administration as a hema- 
tinic and emmenagogue. 

Liquor Ferri Persulphatis, B.P.; Tersulpbatis, U.S.P. 
SoLUTioM OF Pebsuifhatb OF Iron, B.P. ; of Tbbsclphate.. 
U.S.P. Fe.(80.).; 899-8. 
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CsiLBAOTEBs. — A dense solution of a dark-red colour, inodorous 
and very astringent, miscible in all proportions with alcohol and 
water. 

Beactions. — Diluted with ten volumes of water, it gives the reactions of 
a sulphate and of a ferric salt only. 

Pbbpa&ations zm which Solution of Pebsulphatb of Iron is ubsu. 


B.P. 

Ferri et Ammonii Citras. 
Ferri et Quinine Citras. 
Ferri Peroxidum Hydratunu 
Ferrum Tartaratum. 


U.8.P. 

Ferri et Ammonii Citras. 
tt ft ,, Tartras. 

„ „ Potassii „ 

„ Oxidum Hydratum. 

„ M „ com Magnesift. 

Liquor Ferri Nitratis. 

„ ,, Citratis. 


Uses. — Not used as a remedy, but to prepare peroxide, &c. 


U.S.P. Liquor Ferri Subsulphatis. Solution of Sub- 
sulphate OF Ibon. Solution of Basic Ferric Sulphate. 
(Monsel’s Solution.) 

Characters. — Like the tersulphate ; but on mixing two 
volumes of the solution with one of concentrated sulphuric acid 
a solid white mass separates on standing. 

Dose. — 8 to 10 minims (•18~*64 c.c.). 

Action. — Astringent, static, haematinic. Less irritating 
than the tersulphate. 

Uses.— L ike the chloride* It is a useful astringent in relaxed 
sore-throat and tonsillitis. 


U.S.P. Ferri Oxidum Hydratum. Hydrated Oxide of 
Iron. Fe,(HO)j; 218*8. 

Characters. — A soft, moist, pasty mass, of a reddish-brown 
colour. 

Solubhitt. — D issolves readily in diluted hydrochloric acid. 

Beactions. — T he solution gives the reaction of a ferric salt only. 

Dose. — ^ to ^ ounce. 

Use. — As an antidote for arsenic, it should be given in doses 
of a tablespoonful every five or ten minutes. It may be used in 
anaemia and amenorrhosa. 

Preparations. 

U.S.P. Emplastmm Ferri (hydrated oxide dried, with Canada turpentine. 
Burgundy pitch, and lead plaster). 

U.S.P. Troohiaoi Fern (troches of iron). Iron lozenges, 5 grs. in each lozenge. 

U.S.P. Ferri Oxidum Hjrdratum cum Mag^nesUi. Hr- 
DBATED Oxide of Ibon with Maonebu. — ^Antidote to arsemous acid. 

Prkpabatiok. — M ix the solution of tersulphate of iron 1,000 grs. (66*00 gm.) 
with twice its weight of water. Bub the magnesia, 150 grains (10*00 ra.) 
with water to a smooth and thin mixture ; transfer this to a bottle oanalne of 
holing 82 fl. 02 ., or about 1 litre, and 611 it up with water. When tne pre- 
paration is wanted for use, mix the two liquids by adding the magnesia 
mixture gradually to the iron solution, and shake them together until a 
homogeneous mass results. 

Kotx.— The diluted solution of tersulphate of iron and the mixture of 
magnesia with Fjrater should always be kept on hand, ready for immediate use. 
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Uss. — ^A b an antidote in poisoning by arsenic. 

B.P. Ferri Peroxidum Hydratum. Hydrated Peroxide 
OF Iron. Fe^OjHjO or Fe,Oj(HO),. 

Characters. — A reddish-brown powder, destitute of taste and 
not magnetic. 

SoLUBtLiTY. — It dissolves completely, though slowly, with the aid of heat, 
iu hydrochloric acid, diluted with naif its volume of water. 

Reactions. — The solution gives the reactions of a ferric salt only. 

Dose. — 5 to 30 grains. 

».F. Pbspabation. 

Bmplaatrum VerrL Iron Piaster. — Hydrated peroxide of iron in fine 
powder, Borgondy pitch, and lead plaster (1 part in 11). 

Uses. — Not astringent. Given in powder or electuary cliiefly 
in cases of tic and neuralgia. 

Iron plaster is often c^led * strengthening plaster.* It forms 
a mechanical support to weak parts and keeps them warm. 
Used in pains or weakness across the loins in females, in rheu- 
matic pains, as lumbago, weak joints, &c. 

Femim Redactum, B. and U.S.P. Reduced Iron. — 
Metallic iron, with a variable amount of magnetic oxide of iron. 

Characters. — A fine greyish-black powder, strongly attracted 
by the magnet, and exhibiting metallic streaks when rubbed with 
firm pressure in a mortar. 

SoLCBELiTY. — It dissolves in hydrochloric acid with the evolution of 
hydrogen. (Fe + 2HCl*FeCl3 + H^.) 

Reactions. — The solution gives a light blue precipitate with the yellow 
prussiate of potash. 

Impcbity. — M agnetic oxide. 

Test. — When ten grains are added to an aqueous solution of fifty grains 
of iodine and fifty ip^uns of iodide of potassium (Fe + 1, » Fe which dis- 
solves in El), and digested in a small fiaak at a gentle heat, the reduced 
iron is converted into iodide and dissolved, and not more than five ^ains 
should be left nndissolved, which should be entirely soluble in hydrochlorio 
acid (oxide). 

Dose. — 1 to 6 grains. 

TroelUMt rMTt Bedaetl, a.V. Beoucxd Isos Lozexobs, B.P. — E*eh 

lozenge contains one grain of reduced iron. 

Dc^ — 1 to 6 lozenges. 

Uses. — This preparation is generally well borne even if the 
stomach be somewhat irritable. It has no astringent action. 
When dissolved by the gastric jnice it evolves hydrogen, and if 
Bolphor be present as an imparity emctations of si^pharetted 
hy^ogen are produced. 

U.S.P. Liquor Ferri Acetatis. SoLimoR of Acetate 
or Ibon.— An aqaeons solution of ferric acetate [Fe,(C,H,0,), ; 
465‘8] — containing 88 per cent, of the anhydrous salt. Sp. gr. 
1*160. 

BBtriBuiox. 

Tineton Feni aeetetia (Solntica ol AoMste 60. Aleobol SOi, Ao«Ue Btbar 1}. 

iVoM ^ M Jim 
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B.P. Liquor Ferri Acetatis Fortior. Stbong Solution 
OF Acetate op Iron. 

Characters. — A deep-red fluid with a sour, styptic taste and 
acetous odour, miscible with water or rectified spirit in all pro- 
portions. Sp. gr. 1*127. 

Beactions. — Diluted with water it gives the reactions of a ferric salt. 

Dose. — 1 to 8 minims. 

Pbepabatioks. 

B.V. DOSE. 

Zdqaor Ferri Aoetatls (strong solution 1, diluted with water to 4) 6 to 30 min. 
Xlaimira Ferri Aoetatie ( „ 1, „ »i spirit to 4) 5 to 30 min. 

Use. — May be given along with acetate of potassium in 
dropsy. 

U.S.P. Mistura Ferri et Ammonii Acetatis. Mixture 
OF Acetate of Iron and Ammonium (Basham’s Mixture) com- 
prises tincture of chloride of iron (2 parts), diluted acetic acid (3), 
solution of acetate of ammonium (20), elixir of orange (10), syrup 
(15), water (50). 

Dose. — ^- 1 fluid ounce. 

Use. — As a hsBmatinic generally, and in cases of renal disease 
especially. 

U.S.P. Ferri Chloridum. Chloride op Iron. PejCl^. 
I2H,0; 540*2. 

Characters. — Orange-yellow crystalline masses, very deliques- 
cent, odourless or having a faint odour of hydrochloric acid, a 
styptic taste, and an acid reaction. 

Solubility. — Freeljr and wholly soluble in water, alcohol, or ether. 

Beactions. — The dilute aqueous solution gives a brown-red precipitate 
with water of ammoi^ a blue one with test solution of ferrocyanide of 
potassium, and a white one, insoluble in nitric acid, with test solution of 
nitrate of silver. 

Uses. — In the solid state it keeps indefinitely, whereas in 
solution it is apt to deposit ferric oxide leaving excess of acid in 
the solution which renders it irritating. When required it may 
be dissolved in water in the proportion of 1^6 drachms to the 
ounce of water. When semi-deliquesced it is an efficient styptic. 

Liquor Ferri Pcrchloridi Fortior, B.P. Liquor Ferri 
Chloridi, U.S.P. Strong Solution of Perchloridb of Iron, 
B.P. Solution of Chloride op Iron, U.S.P. 

Characters. — An orange-brown solution with a strong stjrptic 
taste, miscible with water and rectified spirit in all proportions. 

Beactioks. — D iluted with water it gives the reactions of a chloride 
<p. 594) and of a ferric salt only. 

nosa. 


Jbiqmr Ferri FerelilerUU (with water) 1 volume in 4...1(La0 min. 

ra Wmni FerdOoriei (with spirit)...! volume in 4...!(MI0 min. 
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U.8J*. Tinoinra 1 erri Ghloridi Tinotubx or Chlosxdb or Ibox. 
to 80 minima. 


Pbxfabatiom. 

Miatnra Ferri et Ammonii Aoetatia, U.^ 


Doee, 10* 


Uses. — The strong solution is one of the most powerful 
styptics we possess. It forms, almost immediately, a hard black 
coagulum with blood, and by blocking up the mouths of tho 
vessels arrests further hasmorrhage. Cotton wool steeped in this 
may be used to arrest the hsemorrhage from the cavity of a 
tooth after its extraction, and to stop the bleeding from leech- 
bites. It has been applied as a caustic in hospital gangrene, in 
bleeding from the uterus, and, diluted with three volumes of 
water, it may be injected into the uterine cavity, but is better 
appli^ by swabbing it over the interior of the uterus with a 
sponge. It has be^ injected into aneurisms, in order to pro- 
duce coagulation within them. There is, however, ^eat danger 
that part of the clot may become detached and carried onwards, 
producing embolism, or that inflammation and ulceration may 
take place within the aneurismal sac itself. 

It has also been injected into varicose veins and nsBvi for a 
similar purpose, but in naevi on the face it may cause sloughing, 
and leave scars. It has been used as a spray for the purpose of 
arresting haBmorrhage from the lungs. 

The liquor and tincture are perhaps more often employed 
than any other preparation of iron. They are astringent, 
generally causing constipation, but sometimes they irritate the 
intestine, increasing the number of stools. They are amongst 
the most efficient preparations of iron as lucmatinics. They are 
contraindicated by a red irritable tongue, and succeed best 
when the tongue is pale, flabby, and marked with the teeth at 
the edges. 

I have found that when patients bear iron badly and com- 
plain of headache even after small doses, they can take with 
benefit a single drop of the tincture or solution of the perchlorido 
in a full tiunbler of water. In its great dilution the mixture 
somewhat resembles chalybeate waters, which often succeed 
much better than pharmaceutical preparations. The tincture 
has been given in erysipelas in very large doses, 20->80 minims, 
repeated every hour or two. 

The tincture is useful in purpura with extensive extravasations* 
In skin-diseases ^nerally, such as eczema, lupus, seborrhcea, and 
psoriasis, it is only useful when they are associate with anemia. 

B.P. Liquor Ferri Dialysatus. Solution of Dialtsbo 
This ^ution of dialys^ iron, so-called, is a solution of 
highly basic ferric oxychloride, or chloroxide of iron, froin which 
most of the acidulous matter has been removed by dialysis* 
Chabactbbs.— A dear dark reddish-brown Uquid, free from 
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any marked ferruginous taste. Neutral to test-papers. Specific 
gravity about 1’407. 

Beaotions. — ^T he Bolution gives no precipitate with ferrocyanide of potae- 
sinm or with nitrate of silver, but after being heated with hydrochloric acid 
it yields with ferrocyanide of potassium a blue precipitate. 

Dobb. — 10 to 80 minims. 

Liquor Ferri Pemitratis, B.P. ; Liquor Ferri Nitratis 
U.S.P. Solution of Peenitiiatb of Ibon, B.P. ; Nitbatb of 
Ibon, U.S.P. FejCNOa).; 483-8. 

Chabactekb. — A clear Bolution of a reddish-brown colour, 
slightly acid and astringent to the taste. 

Beactions. — When to a little of it placed in a test-tube half its volume of 
pure sulphuric acid is added, and then a solution of sulphate of iron is poured 
on, the whole assmnes a dark-brown colour (nitrate). It gives the reactions 
of a ferric salt only. 

Dose. — 10 to 40 minims. 

Uses. — It has been used as an astringent in the diarrhoea 
of children, and, also as an astringent, to diminish discharges 
from mucous surfaces, also to arrest hsemorrhage from internal 
organs. It can be given along with spirit of nitrous ether or 
nitrate of potassium in cases of aneemla with albuminuria and 
dropsy. 

Ferrum Tartaratum, B.P. ; Ferri et Potassii Tartras, 
U.S.P. Tabtabated Ibon, B.P. ; Tabtbate of Ibon anb Potas- 
sium, U.S.P. 

Chabactebs. — Thin, transparent scales of a deep garnet colour, 
slightly sweetish and astringent in taste. 

SoLUBiuTr. — It ia soluble in water and sparingly soluble in spirit. 

Beactions. — The aqueous solution, when acid^ted with hydrochlorie 
acid, gives the reactions of a ferric salt only. When the salt is boiled 
with solution of soda, peroxide of iron separates, but no ammonia is evolved 
(not the ammonia-citrate), and the filtered solution when slightly acidulated 
by acetic acid gives, as it cools, a crystalline deposit (potassium). 

Dose. — 6 to 10 grains. 

The double salts of iron with potassium, ammonium, quinine, 
&o., are usually called the scale preparations of iron from their 
appearance. These are less astringent than, and do not confine 
the bowels so much as, either the proto-sulphate or the per-salts. 
Another advantage is that they may be given along with alksdine 
carbonates without being precipitated. They are employed ip 
cases where the other preparations cause headaxshe, or derange 
the digestion, on account of the stomach being irritable. 

U.S.P. Ferri et Ammonli Tartras. Tabtbate of Ibon ani> 
Ammonium. 

Chabaotbbs. — Transparent scales, varying in eolour from 
garnet-red to yellowish-brovm, on^ aliglbtly .ddiqaeeomt, .witiioat 
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odour, having a sweetish and slightly ferruginous taste and a 
nentr^ reaction. 

Solubility. — It is readily soluble in water. 

Reactions. — It is not precipitated by ammonia, but gives a bro^ pre- 
cipitate of ferric oxide with potash and evolves the vapour of ammonia. On 
adding test solution of ferrocyanide of potassium to the salt, no blue colour 
or precipitate is produced unless the solution is acidulated with hydrochloric 
Ecid. 

Ferri et Ammonii Citras, B. and U.S.P. Citrate op Iron 

AND AnMONIUM. 

Characters. — In thin, transparent scales of a deep red colour, 
slightly sweetish and astringent in taste. It feebly reddens litmus 
paper. 

SoLUBiLiTT. — It is soluble in water, but almost insoluble in rectified 
spirit 

Reactions. — Heated with solution of potash it evolves ammonia and 
deposits peroxide of iron. The alkaline solution fi-oiu which the iron has 
separated does not, when slightly Bn}>er8atnrated with acetic acid, give any 
<^781011016 deposit (distinction from and absence of tai-trate). 

Dose. — 5 to 10 grains. 

Pbeparationb. 

BJP. LOSS. 

Vtnniii Terri Cltratla. 8 grains in 1 £1. oz. of orange wine... 1-4 fl. drs. 


r.s.p. 

Ferri ct Strychnina? Citras 

Liquor Ferri et Quininaa Citratis 

Vinum Ferri Citratis 1-2 fl. drs. 

U.S.P. Vinum Ferri Citratis. (Citrate of iron and ammonium, 4 ; tincture of 
sweet orange-peel, 12 ; syrup, 36 ; stronger white wine, 44.) 

U.S.P. Liquor Ferri Citratis. An Aqueous Solution of 
Ferric Citrate, Fe 2 (C 5 H 50 y)j ; 489*8, containing about 35 per 
cent, of the anhydrous s^t. 

Characters. — A dark brown liquid, odourless, having a 
slightly ferruginous taste and acid reaction. 

Reactions. — I t gives the reactions of a citrate (p. 504) and a bluish green 
precipitate with ferrocyanide of potassium, w hich is increased and rendered 
dark blue by the subsequent addition of hydrochloric acid. 

Dose. — T en minims (0*6 c.c.), equal to 5 grains of the salt. 

U.S.P. Ferri Citras. Citrate of Iron. Fe 2 (C^H^ 07 ) 2 . 6 H 20 ; 
697-8. 

Characters. — Transparent gamet-red scales, permanent in 
the air, odourless, having a very faint ferruginous taste and an 
acid reaction. 

SoLUBXLiTT. — Slowly but completely soluble in cold water and readily so 
in boiling water ; insol^le in aloohoL 

BEACTiOKg . — Vide supra. 

Pbbpabatioii. 

Feni QninhuB Citras. 

Use.— I s pleasant. A. solution of 240 grains in 1 fl; oz. of 
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water keeps perfectly, and may be given in doses of 10 minims^ 
equal to 5 grains, as a tonic. 

Ferri et Quininae Citras, B. and U.S.P. Citeatb op Ieok 
AND Quinine. 

Characters. — Thin scales of a greenish golden-yellow colour^ 
somewhat deliquescent. 

Solubility. — It is entirely soluble in cold water. 

Reactions. — The solution is very slightly acid, and is precipitated 
reddish-brown (iron) by solution of soda, white (quinine) by solution of 
ammonia, blue by the yellow (ferric) and red prussiates (ferrous) of potash, 
and greyish -black by tannic acid. The taste is bitter (quinine) as well as- 
chalybeate. 

Dose. — 5 to 10 grains. 

U.S.P. Liquor Ferri et Quininae Citratis. Solution op 
Citrate of Iron and Quinine. (Citrate of iron and ammonium, 
65 ; quinine, 12 ; citric acid, 28 ; alcohol, 30 ; distilled water 
up to 200.) 

Dose. — 8 to 15 minims (^-1 c.c.). 

Pbepabatior. 

U.8.P. 

Vinom Ferri Amarom. Bitteb Wine of Iron. (Solution of citrate of iron 
and quinine, 8 ; tincture of sweet orange peel, 12 ; syrup, 86 ; stronger white wine, 
84.) Dose i-2 fl. drs. (4->16 c.o.). 

U.S.P. Ferri et Strychninae Citras. Citrate op Iron and 
Strychnine. 

Characters. — Transparent garnet-red scales, deliquescent on 
exposure to air ; odourless, having a bitter and slightly ferru- 
ginous taste and a slightly acid reaction. 

SoLUBiLiTT. — Solnblo in water. 

Keaotionh.— I f one gm. of the salt be dissolved in 4 o.c. of water in a 
small test-tube, then 1 c.c. of solution of potassa added and the mixture 
shaken with 2 c.o. of chloroform, the residue left on evaporating the chloro- 
form will answer to the reaction of strychnine. (See * Strychni^’) 

Dobb. — 8 to 6 (n-ains (0-20— 0-33 gm.). 

Uses. — A s tonic and chalybeate to combine the naes of 
strychnine and iron. 

U.S.P. Ferri et Ammonii Sulphas. SuiiPhatb of Ibon and 
Aumonidu. Ammonio-Ferrio Sulphate or Auuonio-Febbio Aluh. 
Fe,(NHj,(S0.)..24H,0 ; 963-8. 

This is an ammonia iron-alum in which the place of the 
alominium oxide is occupied by the ferric oxide. 

Characters. — P ale violet octahedral crj^stals efflorescent on 
exposure to air, odourless, having an acid styptic taste and & 
slightly acid reaction. 

Dose. — 6 to 10 grams. 

Uses. — I t is more astringent than common alum, and has 
not the stimulating properties of other iron salts. It is nsefaliu 
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leucorrhoea. Internally it is sometimes very useful in lessening 
albumen in cases of intermittent albuminuria. 

U.S.P. FerriJLactas. Lactate of Iron. Fe(C3H50,)j.8Hj0; 
287-9. 

Characters. — Pale greenish-white, crystalline crusts or 
grains, permanent in the air ; odourless, having a mild sweetish 
ferruginous taste and a slightly acid reaction. 

SoLUBELiTY. — Soluble in water. 

Eeactions. — When heated on platinum foil the salt froths up, gives out 
thick white acrid fumes, and chars, a browm-red residue being finally left. If 
the salt be boiled for fifteen minutes with nitric acid of the sp. gr. 1'200, 
u hite granular mucic acid will be deposited on cooling the liquid. 

pREPABATlON. 

U.8.P. Syrnpua Hyiwphoaphitam cum Ferro. (Lactate of iron, 1 ; syrup of 
hypophosphites, 99.) 

Dose. — 12-20 grains per diem ; of syrup, ^ to 1 fl. dr. 

Use. — In chlorosis and aneemia. 

U.S.P. Ferri Oxalas. Oxah^te of Iron. FeC^O^.H^; 
161-9. 

Characters. — A pale yellow, or lemon-yellow crystalline 
powder, i>ermanent in the air, odourless and nearly tasteless. 

Solubility. — I t is very slightly soluble in cold or hot water, hut soluble 
in cold concentrated hydrochloric acid and in hot diluted sulphuric acid. 

Dose. — 2 to 8 grains (0-13 to 0*20 gm.). 

B. and U.S.P. Syrupus Ferri lodidi. Syrup of Iodide op 
Iron. Felj ; 809-1. — It contains 4-8 grains of iodide of iron in 
1 fluid drachm. 

Characters. — Yellowish or greenish -yellow liquid with a sweet 
inky taste. 

"Dosb.— to 1 fl. dr. 

B.and U.S.P. Pilula Ferri lodidi {vidt pp. 522, 523). Pill 
OF Iodide of Iron. Pill with sweet inky taste. 

Dose. — ^8 to 8 grains. 

U.S.P. Ferri lodidum Saccbaratum. Saccharated Iodide 
OF Iron. 

Chaeactebs. — A yellowish -white or greyish powder very 
hygroscopic, odourless, having a sweetish ferruginous taste, and 
a slightly acid reaction. 

Dose. — 2 to 6 grains (0-18-0-88 gm.). 

Uses. — Iodide of iron is given when a combination of the 
eiTect of iodine on the lymphatic system is desired along with the 
hfiBmatinic action of iron. It is thus very useful in the form of the 
syrup in dispensary practice in large towns, where pale, anaemic, 
flabby, and scrofubus children abound, and come in large 
numbers to be treated. It is generally advantageous to combine 
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it with cod-liver oil, a few drops of the syrup being dropped mto 
the oil and taken along with it. It has been given in phthisis in 
the same way, and has been found useful in rheumatic arthritis 
and syphilis. 

U.S.P. Syrupus Ferri Bromidi. Sybup op Bromide op 
Iron. — A syrupy liquid containing 10 per cent, of ferrous bro- 
mide. FeBr^; 215-5. 

Dose. — ^ to 1 fluid drachm (1-9 to 8*75 c.c.). 

Use. — In nervous diseases accompanied by anasmia. It is 
doubtful, however, whether it is not better to give the iron and 
bromine separately, as sufficient bromine cannot be given in this 
form. It may, however, be advantageously combined with other 
bromides. 

B.P. Ferri Arsenias. Arseniate of Iron. — A rseniate of 
iron, FogASgOg, partially oxidised. 

Characters. — A tasteless amorphous powder of a green 
colour. 

Solubility. — It is insoluble in water, but readily dissoh'od by hy dro- 
ol ilonc acid. 

Reactions. — The solution in hydrochloric acid pives a copious lipht-blue 
precipitate with the yellow prusaiate of potash (ferric), and a still more 
abundant one of a deeper colour with the red prussiate of j>otash (ferrous). 
A small quantity boiled with an excess of caustic soda and filtered gives, 
when exactly neutralised hy nitric acid, a brick-rod precipitate on the 
addition of solution of nitrate of silver (arseniate). 

Dose. — to ^ grain. 

Uses. — Used when we wish to employ arsenic and iron 
together, as in skin-diseases in aniemic subjects. 

Ferri Phosphas, B. and U.S.P. Phosphate of Iron. — 
Phosphate of iron, FejP^Og, partially oxidated. 

Characters. — A slate-blue amorphous powder. 

Solubility. — It is insoluble in water, soluble in hydrochloric acid. 

Reactions. — The solution yields a precipitate with both the yellow (ferric) 
and red prussiates of potash, that afforded by the latter being the more 
abundant (ferrous) ; and when treated with tartaric acid and an excess of 
ammonia, and subsequently with the solution of ammouio-sulphate of mag- 
nesium, lets fall a crystalline precipitate (phosphate). ^Vhen the salt is 
digested in hydrochloric acid with a lamina of pure copper, a dark deposit 
does not form on the metal (distinction from and absence of arseniate). 

Dose. — 6 to 10 grains. 

PBXPAKATIONS CONTAINING PHOSPHATE OT IbON. 

B.9. DOSB. 

Ferri FbospliatU (freshly -precipitated phosphate (p. 788) is 

dissolved in dilute phosphoric acid and sugar added) 1 gr. in 1 fl. dr. ...1 11. dr. 

VM. 

B^pui Ferri, Ouinins}, et Stryohninie Phosphatum. (Phosphate of iron, IBS ; 
quinine, 188 ; strychnine, 4 ; phosphoric acid, BOO ; ingar, 6,080 ; distilled water 
tip to 10,000.) This preparation resembles Easton's Syrup. 
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XJbbs. — I t is used in diabetes, in rickets, and in nervous de- 
pression. It is frequently given along with the phosphates of 
calcium, potassium, and sodium, as the preparation usually 
called Parrish’s Chemical Pood, or with the phosphates of 
quinine and strychnine, as in Easton’s Syrup. 

U.S.P. Ferri Pyrophosphas. Pyrophosphath op Iron. 

Characters. — Thin, apple-green, transparent scales, perma- 
nent in dry air when excluded from light, but turning dark on 
exposure to light. Odourless, having on acidulous, slightly saline 
taste, and a slightly acid reaction. 

SoLUBULiTT. — Very soluble in water. 

Reactions. — When heated with solution of potassa in excess a brown-red 
precipitate is thrown down^ and the filtrate, after being supersaturated witli 
acetic acid, yields a white precipitate with test solution of nitrate of silver 
(difference from phosphates). 

Dose. — 2 to 5 gr. (0-13 to 0*33 gm.). 

Uses. — Has no disagreeable taste, and is very soluble, so that 
it can be given in any form. 

U.S.P. Ferri Hjrpophosphis. Hypophosphitb op Iron. — 

Fe^H^Oj)^ ; 501*8. 

Characters. — A white or greyish-white powder, permanent 
in the air, odourless and nearly tasteless. 

SoLUBiUTY. — It is only slightly soluble in water, more readily so in pre- 
sence of hypophosphorous acid, freely soluble in hydrochloric acid, or in 
solution of citrate of sodium, forming with the latter a green solution. 

Reactions. — When strongly heated in a dry test-tube, the salt evolves a 
spontaneously indammable gas (phospboretted hydrogen), and on ignition 
leaves behind ferric pyrophosphate. The salt is readily oxidised by nitric 
acid or other oxidismg agents. It should be completely soluble in acetic 
acid (absence of ferric phosphate). This solution, when mixed with test- 
solution of oxalate of ammonium, should not afford a white precipitate 
soluble in hydrochloric acid (absence of calcium). 

Dose.— 6 to 10 grains in pill, more generally given in syrup. 

Uses. — In nervous debility with anamia, and also in phthisis. 

U.S.P. Ferri Valerianas. Valebianatb of Ibon. — F e, 
(C,HA).; 717-8. 

Chabactebs. — A dark tUe-red amorphous powder, permanent 
in dry air, having a faint odour of valerianic acid, and a mUdly 
styptic taste. 

SoLUBiuTT. — Insolnble in cold water, bat readQy solnble in aleohoL 

Keactioms.— Boiling water decompoiies it, setting free Oie valerianic aoU 
and leaving ferric hydrate. When slowly heated the salt parte with its acid 
without fosing, bat whrai rapidly heated it fuses and gives off inflammable 
vapours having Oie odoor of butyric acid. 

I)o8E. — 1 grain or more. 

Uses. — I n hysteria with antemia. 



CHAP. XXVIII.] 


METALS. 


758 


MANGANESE. Mn ; 55 * 

Manganesii Oxidum Nigrum, B.P. ; Mangani Oxidum 
Nigrum, U.S.P. Black Oxide of Manganese. — Native crude 
peroxide of manganese containing at least 66 of the pure oxide. 
MnO^; 86, U.S.P. 

Characters. — A heavy black powder. 

Solubility and Reactions. — D issolves almost entirely in hydrochloric 
acid with evolution of chlorine, and gives oflf oxygen when heated to redness. 

Uses. — Used for producing chlorine, and for making oxygen. 
It has been used instead of bismuth in pyrosis and irritable 
conditions of the stomach, with pain after eating ; and instead 
of iron in debilitating diseases, ansemia, syphilis, scurvy, and in 
skin-diseases. 

U.S.P. Mangani Sulphas. SuLriiAXE of Manganese. — 
MnSO,. 4H,0 ; 222. 

Characters. — Colourless or pale rose-coloured, transparent 
right rliombic prisms, odourless, having a slightly bitter and 
astringent taste, and a faintly acid reaction. 

Solubility. Soluble in \vater. 

Reactions. The aijiicons solution of the salt ;^ields, "with sulphide of 
ammonium, a flesh-coloured precipitate completely soluble in moderately 
diluted acetic acid (absence of zinc) ; with test-solution of ferro-cyanide of 
potassium it affords a reddish -white precipitate, and a brown one with test- 
solution of ferrioyanido of potassiimi. 

Action of Manganese Salts. — WTien injected into the blood, 
or subcutaneously, manganese salts paralyse voluntary move- 
ment and reflex action, and stop the he^ in diastole. The 
paralysis of reflex action is due to destruction of the transverse 
conduction of the spinal cord (p. 161), longitudinal conduction 
remaining intact until death (Robert). Proto-sulphate produces 
purging in doses of 1 to 2 drms., and, in consequence of Gmelin’s 
experiments, has been thought to increase the secretion of bile. 

Uses. — Has been used in place of iron in anaeniia, but with- 
out good results. Possibly it may be serviceable in amenor- 
rhoea. 

Potassii Permanganas, B.P. and U.S.P.— Vide p. 614. 

Class VIIL 

Group II. — Gold, Platinum. 

AURUM ; GOLD. Au ; 196-2. 

B.P. Gold, Fine. Gold, free from Metallic Impurities. 

Gold foil is used for stopping teeth and to make the test 
solution. 

8 0 
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B.P. Solution of Chloride of Gold. 

Preparation. — By dissolving gold foil in a mixture of nitric and hydro- 
chloric acids and diluting. 

U.S.P. Auri et Sodii Chloridum. Chloridb op Gold and 
Sodium. 

A mixture composed of equal parts of dry chloride of gold, 
AUCI 3 ; 802*4 ; and chloride of sodium, NaCl ; 58*4. 

Characteks. — An orange-yellow powder, slightly deliquescent 
in damp air, odourless, having a saline and metallic taste and a 
slightly acid reaction. 

Solubujty. — The compoxmd is very soluble in water ; at least one half 
of it should be soluble in cold alcohol. 

Reactions. — When exposed to a red heat it is decomposed and metallic 
gold is separated. A fragment of the compound imparts an intense per- 
sistent colour to a non-luminous dame. 

Preparation. — By dissoh ing gold m nitro-hydrocliloric acid and evaporat- 
ing to dryness, chloride of gold is obtained. This is dissolved in water, and 
mixed with its own weight of pure decrepitated common salt also dissolved 
in water. The mixed s<)lution is then evaporated to drjTiess. 

Dose. — to } grain (•006~*012 gm.), once or twice a day. 

Action. — Salts of gold cause rapid paralysis of the central 
nervous system in frogs, which appears to affect first the optic 
lobes and cerebellum, then the cord, and lastly the cerebral lobes 
(videp, 183 et seq,). In mammals small doses appear to increase 
the appetite ; larger ones cause symptoms of irritation in the 
stomach and intestines, viz. loss of appetite, diarrhoea, and 
emaciation, followed by paralysis of the Umbs, a catarrhal condi- 
tion of the respiratory passages, and death by asphyxia. Large 
doses injected into the veins cause oedema of the lungs, and 
rapid death, with convulsions, from asphyxia. In man they are 
said to increase the secretions, and to produce salivation like 
mercury, but without stomatitis. They are eliminated in the 
urine. 

Uses. — Salts of gold have been supposed to act like those of 
mercury and silver. They have been given like mercurial salts 
in gj*philis, scrofula, and cancer ; and, like silver salts, have 
been used in myelitis. Gold has been supposed to act specifically 
on the genital organs, and has been used in chronic uterine in- 
flammation and irritation, and inflammation and neuralgia of 
the ovaries. 


PLATINUM. Pt; 197 . 

B.P. Platinum Foil. 

A heavy whitish metal Sp. gr. 8*921 . Withstands considerable 
heat. The foil is convenient for holding salts of organic acids 
which it is wished to char. 

B.P. Solution of Perchloride of Platinum. PtCU; 889. 

Preparation. — B y dinsolving thin platinum foil in a mixture of nitrio 
acid and hydrochloric acid diluting. 
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Uses. — Used to distinguish potassium from sodium and to 
precipitate salts of ammonium, and of compound ammonias, 
e.g. organic alkaloids. 

Action. — Soluble salts of platinum are as poisonous as 
arsenic. In frogs they appear to paralyse the centres for volun- 
tary motion in the cerebral lobes, and irritate the motor centres 
between them and the cord, so that voluntary motion is dimi- 
nished, but reflex convulsions occur. The excitability of voluntary 
muscle is much lessened, that of the heart is not apparently 
altered. In mammals the most prominent symptom is paralysis 
of the peripheral ends of the vaso-motor nerves. In conse- 
quence of this, diarrhoea, blood in the motions, hypersemiaof the 
abdominal viscera, and ecchymoses of the mucous membrane of 
the stomach and intestine and bladder occur. 

B.P. Platinum Black. 

Pkepakation. — Platinum in a state of minute division, obtained by adding 
excess of carbonate of sodium and some sugar to solution of perchloride of 
l)latinum, and boilmg imtil a black precipitate is formed, which is washed 
auJ dried. 

Action. — Platinum-black appears to have a greater power 
than even charcoal to condense gases, and especially oxygen, in 
its pores. By giving the oxygen off again it acts as an oxidising 
agent. 

Use. — To test amylic alcohol by oxidising it into valerianic 
acid. 


3c2 




SECTION IV. 

ommc MATERIA MEDICA. 


This Section contains Organic Compounds artificially prepared, 
and not merely extracted frorn Vegetable SuhstuTices containing 
them. Although it is small, it contains some of the most important 
remedies we possess, and in the future will probably replace to a 
great extent, and perhaps entirely, the Vegetable Materia Medica. 




CHAPTEE XXIX. 

OAEBON COMPOUNDS— FATTY SERIES. 

Carbon is a tetrad element. It is sometimes represented graphi- 


cally thus : — C — . It combines with four atoms of a monad, or 
I H .0^ 

two of a dyad element, e.g. H — C — H or or it combines 

i <o> /\ 

with one atom of a triad and one of a monad, H — C N. It 

x/ 

also unites with itself, and the complex molecules thus formed 
combine with other elements or radicals. Thus the number of 


its compounds is almost endless. 

These compounds are divided into two great series, according 
to the mode in which the atoms are linked. 


We have thus in Inorganic Chemistry two great series, the 
metalloids and metals, and in Organic Chemistry two great series, 
the fatty and the aromatic. 

Series of Carbon Compounds. — In the first, or fatty series, 
the carbon atoms are supposed to be hnked so as to form an 
open chain, e.g. ; 


III II 

— C- C-C— or — c~c— C— &c. 

Ill 11 Xcir 


In the second, or aromatic series, the carbon atoms are sup- 
posed to be linked so as to form a closed chain. 



J L 
w 

I 
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Some of the simpler compounds of carbon have already been 
considered— carbonic acid, CO, (p. 683), hydrocyanic acid, HCN 
(p. 585), acetic acid, C 2 H 4 O, (p. 677). 

General Action. — It will be noticed that compounds of 
carbon with hydrogen alone, as in the hydrocarbons of the 
marsh-gas series ; with oxygen alone, as in carbonic acid, CO, ; 
with sulphur alone, as in bisulphide of carbon, CS, ; or wuth 
chlorine alone, as in tetrachloride of carbon, CCI 4 , all tend to 
paraljTse the nervous Sjrstem, and to destroy the functional 
activity of its various parts in a definite order. Thought fails 
first, next sensation, and next reflex action (p. 206). 

The compounds with hydrogen have a comparatively slight 
action on muscle, but those containing chlorine are more 
powerful muscular poisons, and destroy the contractility of mus- 
cular fibre, both voluntary and involuntary. 

Many compounds containing oxygen in addition to carbon 
and hydrogen have an anaesthetic action, e.g. alcohol and ether; 
others, like acetic acid, have a strongly irritant action. Com- 
pounds of carbon with nitrogen, hydrogen, and oxygen may have 
a very complicated chemical constitution, and, as in the organic 
alkaloids, have physiological actions which are too varied and 
specialised to allow of their being classed at present under a 
general law. 

U.S.P. Carbonei Bisulphidum. — Bisulphide of Carbon. 
CS, ; 76. — Bisulphide of carbon should be kept in well-stopped 
bottles, in a cool place, remote from lights or fire. 

Characters. — A clear, colourless, highly refractive liquid, 
very diffusive, having a strong, characteristic odoiu*, a sharp, 
aromatic taste, and a neutral reaction. 

Solubility. — It is insoluble in water; soluble in alcohol, ether, chloro- 
form, and fixed or volatile oils. 

Reactions.— S[>ecific gravity 1*272. It vaj>ori8es abundantly at ordinary 
teinj)erature8, is highly inflammable, Inals at 40® C. (114*S'^ F.), and, w'hen 
ignited, bums with a blue flame, producing carbonic and sulphurous acids. 

It should not afifect the colour of blue litmus* paper moisteneil with water 
(absence of sulphurous acid). A portion e\aporat<*tl spontaneously in a glass 
vessel should leave no residue (sulphur). Test-solution of acetate of lead 
agitated with it should not be blackened (absence of bydrosulphuric acid). 

Action. — When inhaled it is a rapid, powerful, but transient 
anffisthetic. 

Uses. — It can be used to produce local anaesthesia by atomi- 
sation. It has been employed as a local irritant in enlarged 
lymphatic glands, neuralgia, and deafness accompanied by in- 
sufficiency of wax ; and has been given as an internal antiseptic 
in enteric fever, in the form of s mixture with water and pepper- 
mint oil.' 


’ Oajftrdin-Beaameto, B titt. Otn. dt Thirap., Aofti, 188S, p. 07. 
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FATTY SERIES. 
HYDROCARBONS. 

The chemical nature of a carbon compound depends on the 
arrangement of its constituent atoms, but in its physical cha- 
racters on the number of the atoms. 

The physical character of a compound greatly influences its 
physiological action, a gaseous body being more easily absorbed 
and excreted than a liquid, and a liquid more easily than a solid. 
There will also be differences amongst the gaseous, liquid, and 
solid bodies themselves, for if a liquid, for example, has a low 
boiling-point so as to volatilise readily at ordinary temperatures, 
it will more resemble a gas in its action, while a liquid which has 
a high boiling-point will act more like a solid. 

Thus in the gi*oup of hydrocarbons belonging to the paraffin 
series the lowest members are gaseous at ordinary temperatures, 
the highest members form solid w'ax-hke bodies, while those 
which are intermediate are liquid. Obviously we cannot expect 
a gas which can be inhaled in large quantities, and which will 
be quickly excreted when pure air is inhaled instead, to have 
the same action as a solid w’ax-like substance which can only be 
slowly absorbed, and slowly excreted or broken up in the 
organism. 

The boiling-point of substances belonging to a series differs 
somewhat according to the chemical nature of the substance, but 
amongst the members of the series liaving the same chemical 
nature it rises with the number of atoms. It will be seen from 
the accompanying table that the boiling-point differs according 
to the series, e.g. that of chlorides is lower than that of bromides; 
this, again, is lower than that of iodides. In each series also 
of chlorides, bromides, or iodides, the boihng-point rises with 
the numl>er of carbon atoms which the member of the series 
contains. 

As the action of substances depends so much on their vola- 
tility, it may be convenient to give here the boiling-points of the 
various members of the paraffin series (p. 762). 

Physiological Action of Hydiioc.uibons belonging to the 
Marsh-Gas Series. — These hydrocarbons may be regarded as 
hydrides of the radicals, methyl, &c. Those low in the series — 
methane, ethane, propane, and butane-ore permanent gases at 
ordinary temperatures, and when inhaled pure produce anaes- 
thesia much like that of nitrous oxide. The intermediate fluid 
members of the series, e.g. pentane, and substances containing 
them, as benzin, petroleum oil, &o., give off vapour having an 
ansBsthetic action somewhat like that of chloroform. 
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Radical 

Chloride, 

Bromide, 

o 

Hydride, 

Alcohol, 

Aldehyde, 

Ether 

Methyl, CH, . 

... 


40® 

Gas. 

66-0' 


Gas. 

Ethyl, . 

12-5'’ 

39® 

72® 

Gas. 

78-4® 

kn/ 8 ' 

35® 

Propyl, . 

4(>-4® 

71® 

102® 

Gas. 

97-4® 

48*8® 

85° 

Bntyl, C,H, . 

77-0^ 

100*4 » 

129*6® 

1® 

116*0® 

58® 

140® 

Amyl, C,H„ . . 

1050° 

128*7® 

153-4® 

38® 

138® 

02-5’ 

163® 

Hexyl, C.H„ . 

... 

... 

179*4® 

70® 

158® 

127-9® 

205® 

Heptyl, C.H„ . . I 



... 

99® 

176® 

150® 

... 

Octyl, C,H,j , 

108® 

199® 

221® 

124® 

192® 

... 

281° 

Dodecyl, 0,^^^ 

... 



202® 


... 

... 

Hexdecyl, or Cetvl, ) 

. . ■ J 

f 

1 

• s * 


ee« 

278® 

... 

1 i 

1 

! 

300® 

MrUing- 
r** ni 

55^ 


The higher members of the series are solid at ordinary tem- 
peratures, and are used as a basis for ointments under the names 
of petrolatum, vaseline, cosmoline, Ac. 

U.S.P. Benzinum. Bekzik. Petboleum Bexzin. Petro- 
leum Ether. — A purified distillate from American petroleum, 
consisting of hydrocarbons, chiefly of the marsh-gas series 
[C 5 H,j ; CJ3[i 4, and homologous compounds], having a specific 
gravity from 0*670 to 0*675, and boiling at 50® to 60® C. (122® to 
140® F.). 

Benzin should be carefully kej)t in well-stoppered bottles or 
cans, in a cool place, remote from lights or fire. 

Characters. — A transparent, colourless, diffusive liquid, of a 
strong, characteristic odour, slightly resembling that of petro- 
leum, but much less disagreeable; neutral in reaction. It is 
highly inflammable, and its vapour, when mixed with air and 
ignited, explodes violently. 

Solubility. — It is inKoluble in water, soluble in about 6 parts of alcohol, 
and readily so in ether, chloroform, benzene, and tixed and volatile oils. 

Keactions. — Benzin, when evaporated ujKjn the hand, should leave no 
odour, and when evaporated in a wanned dkh should leave no residue (absence 
of heavy hydrocarbons). When boiled a few minutes with one-fourth its 
volume of spirit of ammonia and a few drops of test-solution of nitrate of 
silver, the aounoniacal liquid should not turn brown (absence of pyrogenous 
products, and sulphur compounds) ; and it should require 6 parts of officinal 
alcohol to dissolve it (difference from benzene). If nve drojis are added to a 
niixture of 40 drops of solpharic acid with 10 drops of nitnc acid, in a twt- 
tube, the liquid warmed and set aaide for half an hoar, and then diluted, in a 
shallow' dish, with twice its voloxne of water, it should not have the bitter- 
almond-like odour of nitro-benzene (absence of benzene). 

Dose. — As a vennifage, 80 miaims. 

Uses. — It is a good solvent for fats, resins, caontchono, and 
some of the alkaloids. It has been used externally as a sedative 
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in prurigo and other cutaneous diseases, and to relieve the itch< 
ing in urticaria, and internally as a vermifuge for tape-worm* 

U.S.P. Petrolatum. Petrolatum. [Petroleum Ointment, 
Vaseline.] — A semi-solid substance, consisting of hydrocarbons, 
chiefly of the marsh-gas series, 0 ,^ 634 , &c., obtained by distilling 
off the hghter and more volatile portions from American petro- 
leum, and purifying the residue. Melting-point about 40® C. to 
61® C. (104® F. to 125® F.), the first constituting the softer, and 
the second the firmer variety. 

When petrolatum is prescribed or ordered, without specifying 
its melting-point, the low-melting variety, which liquefies at 
about 40® C. (104® F.), is to be dispensed. 

Characters. — A yellowish or yellow, fat-like mass, trans- 
parent in thin layers, more or less fluorescent, especially when 
melted, completely amorphous, tasteless and odourless, or giving 
off, at most, only a faint petroleum odour when heated, and 
having a neutral reaction. When gently heated, until the mass 
is almost entirely melted, the liquid portion has a specific 
grarity varpng from 0*835 to 0*860. 

Solubility. — It is insoluble in water, scarcely soluble in alcohol, or in 
cold abHolute alcohol, but soluble in 04 parts of boilin" absolute alcohol, and 
readily soluble in ether, chloroform, bisulphide of carbon, oil of turpentine, 
benzin, benzene, and in fixed or volatile oils. 

llEACTioNs. — When heated on platinum foil, it is completely volatilised 
without emittinj;^ the acrid vapours of burning fat or resin. If 5 gm. of 
petroleum ointment bo digested, for half an hour, with 5 gm. of soda and 25 
gm. of water, the aqueous layer separated, and supersaturated w-ith dilute 
sulphuric acid, no oily substance should separate (absence of fixed oils or fats 
of vegetable or animal origin, or of resin). Liquefied petroleum ointment 
agitated with sulphuric acid of specific gravity 1*540 should not acquire a dark 
colour within two hours (absence of readily carbonised organic impurities). 

B.P. Paraffinum Durum. Hard Paraffin. Synonyms : 
Paraffin ; Paraffin Wax ; Solid Paraffin. 

A mixture of several of the harder members of the paraffin 
series of hydrocarbons; usually obtained by distillation from 
shale, separation of the liquid oils by refrigeration, and purifica- 
tion of the solid product. 

Charaoters.— Colourless, semi-transparent, crystalline, in- 
odorous and tasteless, slightly greasy to the touch. Specific 
gravity, 0*82 to 0*94. 

Solubility. — Insoluble in water, slightly soluble in abselute alcohol, 
freely soluble in ether. 

KSACTIONS. — It melts at 110® to 145® F. (43*8® to 62*8® C.), and buma 
with a bright fiame, leaving no residue. 


PaSP^lUTIONS. 


Unguentum Acidi Borici. 

„ „ CarbolioL 

„ „ SalioylioL 

„ Eucalypti. 

M Olycerim PlamM Subaoe- 

iatis. 


Unguent am Hydrargyri Oxidi HabdL 
„ PotassiD Sulphuratn. 

„ Sulphuiis 

n Yeratrixia. 
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B.P. Paraffinum MoUe. Soft Pakaffin. Si/nonyms : 'P eteo- 
LATUM ; Petroleine ; Unguentum Pakaffinum. 

A semi-solid mixture containing some of the softer or more 
fluid members of the parafi&n series of hydrocarbons ; usually 
obtained by purifying the less volatile portions of petroleum. It 
is knowm in commerce by various fanciful names. 

Characters. — White or yellowish, translucent, soft, greasy ; 
free from acidity, alkalinity, or any unpleasant odour or flavour, 
even when warmed to 120® F, (48*9® C.). Specific gravity at the 
melting-point, from about 0*840 to 0*870. Melts at 95® to 105® 
F. (35® to 40®*5 C.), or even somewhat higher, volatilises without 
giving acrid vapours, and burns with a bright flame, leaving no 
residue. 

Solubility. — I nsoluble in water, slightly soluble in absoluio alcohol, 
freely soluble in ether, chloroform, benzene, &c. 

Reactions. — I t is not saponified by solutions of alkalis. 

Prepaiutiovh. 

Unguentum Acidi Borici. Unguentum Hydrargyri Oxidi Rubri. 

„ „ Carbolici. „ „ Nitratis Dilotum. 

„ „ Salicylici. „ Potass® Sulphuratie. 

„ Eucalypti. „ Sulphuris I<^di. 

„ Glycerini Plumbi Subace* „ Veratrinw. 

tails. „ Zinci Oleati. 

Uses. — These hydrocarbons, which are not liable to become 
rancid, have been found very useful as a bland protection, and as 
a substitute for animal and vegetable fats in the preparation of 
ointments. 

ALCOHOLS. 

Alcohols of the Series C^an+iOH. — These may be re- 
garded as hydrates of the radicals. They differ from the hydrides 
by the radical being united in them to %droxyl, HO, instead of 
to hydrogen. The most important of them are 

Methyl alcohol, CH 4 O. Wood spirit. 

Ethyl alcohol, C^O. Spirit of wine. 

Propyl alcohol. C 3 H,jO. 

Amyl alcohol, Fusel oil or potato spirit. 

General Action. — These alcohols have all a toxic action 
when given in sufficiently large doses. The general effect they 
produce on the organism appears to l>e much the same in all, 
yiz. paralysis affecting the ncnrc-centres in the inverse order 
of their development. Their lethal power and the symptoms 
they produce are modified by their physical characters, such 
as their solubility in w^ater, and their volatility ; for if they are 
not reailily soluble in water they cannot lie readily absorbed, 
and probably will not be readily excreted. Their toxic power 
increases with their atomic weight, so that a less quantity of the 
higher alcohols will produce death. This is shown in the fol- 
lowing table by Dujardin-Beaumetz. It will be noticed, how- 
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ever, that the lowest term and also the higher terms of the series 
form exceptions. This may possibly be due to rapid absorption 
as compared with excretion (p. 39) in the case of methylic alco- 
hol, and to slow absorption in the case of cenanthic and caprylic 
alcohols : — 



1 


Mean toxic dose In grammen i 


Kind of Alcohol 

per kilogramme weight of the 


1 


animal 1 


; 


Pure 

Piluted 

Non-fermentod 

: Mpthylic Alcohol, CH^O 

... 

70 


Ethylic „ 

C.H,0 

80 

7*75 


Propyl 1 C „ 

C,H,0 

3-9 

3-75 

Fenncntcd . •< 

(Iftopiopylic) „ 

(c,n,o) . 


(3-7 to 3-8) 

1 

1 

Butylic „ 

c,H,„o . 

20 

1-85 

1 

Aiiiylic „ 

C,H,,0 . 

17 

1-50 

Non-frrmont(*d ‘ 

(Enanthio „ 
Capiyhc „ 

C.H,.0 . 

c.u„o . 

8*0 ' 
7- to 7'5 



All the alcohols produce symptoms which are divided by 
Dujardin-Beaumetz into three stages, the first of which corre- 
sponds to the first and second stages of action 1 have given at 
p. 200, and his second and third corresponding to the third and 
fourth of mine respe ctively. These stages are modified by (a) 
the kind of alcohol used, (//) its quantity, and (c) the resistance 
of the subjects. 

Ethylic alcohol has the most tjqiical action, and in poisoning 
by it all the stages succeed one another in regular order. In the 
case of the other alcohols obtained by fenin iitation the stages 
are also regular, but the farther the alcohol is from ethylic, the 
less regular do the stages become. They succeed one another 
more rapidly, their character is less marked, and convulsive 
phenomena app(‘ar. 

In the case of methylic alcohol, the excitement is greater, the 
subsequent stages succeed one another more quickly, and reach 
their acme sooner ; but if the dose be insufficient to cause death, 
the effects pass off more quickly. 

In the ease of cenanthic and caprylic alcohol, the stages do 
not present the same regularity, and convulsions occur. 

All the alcohols now mentioned lower the temperature. 

On poHt-morttnn examination after acute ix)isoning by alco- 
hols, the blood, stomach, intestines, liver, lungs, and kidneys are 
found to be affected. It is possible, however, that some of these 
lesions are not to be regarded as specific consequences of the 
action of alcohol, but rather as due to the death by asphyxia 
which ensues from the respiratory paralysis. The blood is of a 
dark colour, and forms clots in the heart. When the alcohol is 
given by the mouth, the stomach and intestine are much 
congested and softened, the congestion being greater when 
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the alcohol is undiluted. When the alc^ohol is injected sub- 
cutaneously, the stomach is little altered, but the intestine 
is congested, the congestion being probably due, according to 
Dujardin-Beaumetz, to elimination of thtj ^cohol by the intes- 
tinal mucous membrane. The liver is the gland most affected. 
It is congested, soft, and friable. The spleen is also gorged 
with blood, and soft. The lungs are congested with small 
extravasations, which are most abu^ ^ant when the alcohol has 
been given by the mouth. F-imorrhages are observed in the 
kidneys, especially in the case of the non- fermented alcohols. 

Methyl Alcohol. CH3OH; Wood Spirit. Synonyms: Car- 
BiNOL, Hydroxymethane, Methol. Not officinal. 

Characters. — A colourless, mobile liquid. When j^ure it has 
a taste and smell somewhat like ethyl alcohol ; but ordinary 
wood spirit contains many impurities which give it a disagreeable 
odour and burning taste. 

Preparations. — By destructive distillation of wood, and neutralisation 
and repeated distillation of the product. 

Uses. — The admixture of wood spirit with alcohol renders 
the latter so disagreeable as to unfit it for drinking, so that it 
can be sold under the name of methylated spirit as a solvent 
and for other uses in the arts, without interfering with the duties 
on potable alcoholic drinks. 

Alcohol Ethylicum, B.P. CjH^.OH. Ethyl Alcohol. 
Absolute Alcohol. 

Characters. — Colourless and free from empyreumatic odour. 
Sp. gr. 0*797 to 0*800. Containing 1 to 2 per cent, of water, B.P. 

Gexeral Source and Preparation. — Alcohol in prepared from Holutiona 
of maltose by addinj? to them a ferment, which causes the sugar to split up 
into alcohol and carbonic acid. 

The solutions of maltose which yield alcohol are generally prepared from 
malt. This is ma^le by steeping barley for a while in water till it Iw^gins to ger- 
minate. The barley when fresh contains starch and a ferment termed diastase, 
which converts the starch into maltose daring the process of gennination. 

WTien this has gone far enough, os is ascertained by the radicle attaining 
a certain length, tlie process is stopi>ed by roasting the malt, as the sugar 
would all be used up again by the plant if it were allowed to continue its 
growth. The malt is then infused in warm water, and the solution of maltose 
which it ^delds is fermented by yeast, a small fungus which causes the sugar 
to split up and yield alcohol. The alcohol thus obtained is very innch 
dilated with w ater, and in order to separate them the liquor is distillei^ when 
the alcohol passes over first, and the peater part of the water is left behind. 

Reactions. — Entirely volatilised by heat. Not rendered turbid by mixing 
with w'ater, and does not cause anhydrous sulphate of copper to become 
decidedly blue on shaking. 

General Impurities. — Water, fusel oil, and aldehyde. The water may 
have come to be present either as an accidental impurity or as an intentional 
adulteration. One of the most imnortant impurities of alcohol is the presence 
of organic alkaloids. A good aeal of spirit is made from spoiled grain, 
maize, kc., which cannot W used for fooa. In diseased grain alkaloiiis are 
formed, and these appear to pass over with the alcohol during distillation* 
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Tests. — W ater is detected by the use of the hydrometer, as any admixture 
of water with alcohol raises the specific gravity of the latter. 

The presence of oily, fatty, or resinous substances in alcohol is recognised 
by dilutmg it with water, when these substances, being insoluble in weak 
spirit, are precipitated and render the solution turbid. 

Traces of fusel oil and aldehyde are almost always present, and they are 
reckoned as impurities by the B.P. only when they rise above a certain 
amount. The quantity of them present in alcohol is determined by adding 
to 4 oz. of it 80 grain-measures of standard solution of nitrate of silver and 
exposing it to the sunlight for twenty-four hours. The nitrate of silver is 
deoxidised by these substances and a black precipitate consisting of oxide 
or of some organic compound is deposited. 

General Action of Alcohol. — When alcohol is added in 
BiiflBcient quantity to albuminous solutions it precipitates them, 
apparently simply by withdrawing the water from them, because 
w hen water is added to the freshly-precipitated albumin it redis- 
solves easily. When, how^ever, the precipitate is kept for some 
time in alcohol it loses its solubility, and is no longer redissolved 
by water. Peptones are, how^ever, uncoagulated by long standing 
under alcohol. When applied to the skin, alcohol evaporates 
readily, and gives rise to a sensation of cold. It renders the epider- 
mis drier and harder, and if kept in contact with the skin, evapora- 
tion being prevented, it passes through the epidermis, and, acting 
upon the tissue below*, stimulates it, causing an increased supply 
of blood to the part, and producing a feeling of warmth or burn- 
ing. A similar action takes jdace when it is applied to a mucous 
membrane, e.g. when taken into the mouth. It here produces 
a slight precipitate of albumin on the surface and acts as an 
astringent, draw’ing the parts slightly together, and forming on 
the surface a whitish pellicle, which, however, rapidly disappears. 
It causes considerable reflex secretion of saliva. WTien taken 
into the stomach in small quantities, it has a similar action on 
that organ, causing increased vascularity and increased secretion, 
accompanied by a feeling of warmth, and it excites a feeling of 
appetite, for which pur]) 08 e it is taken by some persons before 
meals. It aids the exi>ul8ion of flatulence from the stomach and 
intestines. In cases of diarrhoea it has a somewhat astringent 
action in the intestine, but in persons accustomed to take 
alcohol to excess the bowels are always rather loose, constipation 
occurring very rarely, if at all. 

After absorption into the blood, it appears to form a com- 
pound with hemoglobin, which takes up and gives off oxygen 
less readily than hemoglobin itself (Schmiedeberg). It thus 
lessens the oxidising power of the blood, and will, consequently, 
diminish oxidation in the tissues. 

Considerable dispute has arisen as to whether alcohol is a 
food or not. The chief argument in favour of its not being a 
food is that it is eliminated in the urine unchanged, but this 
seems to occur only when it is given in considerable quantities. 
In small doses tt is partly eliminated by the breath, but most of 
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it appears to undergo combustion in the body, and very little of 
it passes out in the urine. In this respect it agrees with other 
foods, such as cane-sugar, Hammond found that when on 
insufficient diet he was losing weight, the addition of a little 
alcohol not only enabled him to reach his former weight, but to 
add to it. 

The argument in favour of alcohol being a food is that it is 
retained in the body, and supplies the place of other foods, so 
that the quantity of food which would without it be insufficient, 
with its aid becomes sufficient. 

The conclusion to which all the evidence points is that 
alcohol is a food, and in certain circumstances, such as febrile 
conditions, it may be a very useful food ; but in health, when 
other kinds of food are abundant, it is unnecessary, and, as it 
interferes with oxidation, it is an inconvenient kind of food. 

After its absorption into the circulation it causes dilatation 
of the vessels on the surface of the body, and increases the 
rapidity of the pulse. From the freer circulation which thus 
takes place in the capillaries of the surface, the skin of the face 
and h^ds becomes more flushed. The blood flows so freely 
from the arteries into the veins that there is no longer time for 
it to become completely venous in its passage. In consequence 
of the capillaries being dilated, the skin is no longer mottled, 
but of a uniformly pink colour. The veins are distended ; they 
flu more rapidly when emptied, and are of a lighter blue than 
usual, owing to the blood they contain being more arterial. 

The action of alcohol upon the temperature seems to depend 
upon two factors. One of these is its jx)wer of lessening oxidation, 
but this only comes into consideration with large dosc^s, when 
this factor may aid considerably in reducing the teni[)erature. 
The other factor is the dilatation of the vessels on the surface 
(p. 419), which occurs even after moderate doses. This dilatation 
allows the warm blood from the interior of the bo{ly to circulate 
more readily near the surface, and thus subjects it to the cooling 
influence of the surrounding air, and also to the cooling effect of 
evaporation from the skin. By increasing the sweat it may 
lessen the temperature of the lx)dy, even when that of the sur- 
rounding air is as high or higher than it, and it will also cool 
the blood by freer ra^tion when the temjK rature of the atmo- 
sphere is below that of the body. It is evident that the cooling 
effects of alcohol will thus depend to a great extent on the 
atmospheric conditions of temperature and moisture to which 
the person taking it is subjected, as well as on the quantity of 
alcohol. Normally, when a person is subjected to cold, the 
vessels of the skin contract and prevent the warm blood in the 
interior of the lK>dy from approaching the surface and thus be- 
coming cooled ; but when large quantities of alcohol are taken, 
this mechanism becomes paralysed, the blood from the interior 
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circulates over the surface, and is cooled down more and more 
until its temperature becomes so much reduced as to be incom- 
patible with life, and the patient is frozen to death. The dangerous 
efifects of alcohol under such circumstances are well known to the 
lumberers in Canada, and to Arctic voyagers, who dread alcohol, 
and generally avoid it altogether. The utility of this selfsame 
action of alcohol is very evident when a person comes from the 
cold atmosphere into a warm room ; for here the individual may 
still remain cold, although in front of a fire, as the contraction 
of the surface vessels now continues, and the blood is no longer 
able to convey warmth to the interior, just as it was formerly 
unable to convey the cold. If alcohol be now taken, and the 
vessels dilated, the blood is allowed to circulate in the surface, 
soon becomes warm, and thus diffuses the warmth equally 
through the body. 

In considering the action of alcohol upon the nervous sys- 
tem, one must distinguish between the effect it produces upon 
the various nerve-centres by increasing the circulation through 
them, and the effect of the alcohol on the nervous structures 
themselves. By increasing the circulation it may stimulate the 
functions of all the nerve-centres, and render them, for the time 
being, capable of greater activity. It may thus enable its con- 
sumer to think more clearly, to express himself more fluently, or 
to perform feats of greater bodily activity than usual, but its 
action on the nerve-centres themselves is a paralysing one. 

The mode of action of alcohol on the circulation has not been 
well ascertained ; but it seems probable that in considering it we 
must take into account both its direct action upon the circula- 
tory apparatus itself and its reflex action upon that through 
other organs. Thus it is not improbable that even from the 
mouth it exercises an influence over the cranial circulation 
(p. 193). Although we have no experiments on the effect of 
irritation of the branches of the fifth nerve on the cranial cir- 
culation, yet individuals of all nations, when desiring to think 
more accurately, are accustomed to irritate some branch of this 
nerve, either by scratching the head, rubbing the forehead or 
chin, striking the nose or taking snuff. Chewing sweet or pun- 
gent substances has a similar effect in enabling some persons to 
think more clearly, while, under similar circumstances, alcohol 
is sipped by others. From the stomach it probably stimulates 
the heart and vascular system rellexly, and thus increases both 
the cranial and the general circulation. Wlien given in very 
large doses, as when a bottle of whiskey has been drunk at a 
draught, the reflex action on the heart has been so great that 
death has occurred iunuediately from slu>ek. 

Its action upon the nervous tissues themselves seems to be 
one of progressive paralysis, affecting them in the inverse order 
of their development, the highest centres being affected first, 

ft TV 
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and the lowest last. Thus the power of judgment usually goes 
first, while the imagination may be lively, and the emotions 
even more than usually active, so that, after a man becomes 
incapable of discussion, he is combative, affectionate, or lachry- 
mose. The motor centres may be next affected, either after or 
before the perceptive centres, so that the speech may be uncer- 
tain and thick while the power of judgment is little affected, or 
the speech may remain tolerably distinct after the power of 
clear conception is entirely gone. The cerebellum appears to 
be affected sometimes before and sometimes after the cerebrum. 
This depends partly upon the constitution of the individual, and 
partly upon the quality of the alcoholic liquor. The affection of 
the cerebellum gives rise to double vision and inability to walk, 
from the relations of surrounding objects being no longer cor- 
rectly perceived. After both cerebrum and cerebellum are 
paralysed, the cord may still retain its functional activity, so 
that the man who cannot walk may be able to ride, owing to the 
reflex contraction of the adductors produced by the impression 
of the saddle. The respiratory centre is next paralysed, if the 
quantity taken be sufficiently large. The heart continues to 
beat although the respiration may be paralysed ; but if a suffi- 
cient dose of alcohol be administered, and respiration be kept 
up artificially in an animal, so as to allow the drug to act upon 
the heart, the cardiac ganglia may also become paralysed. 

The sensibility of the vaso-motor centre to reflex imi>res- 
sions api^ears to be early destroyed, and the consequence of this 
is that injuries which in a sober man would pro<iuce death by 
shock, have comparatively little effect on a man who is drunk. 

The diagnosis of drunkenness from opium-poisoning and 
from apoplexy is of great practical im|>ortance, for it occasionally 
happens that cases brought into hospital by the police have been 
dismissed as cases of drunkenness, and have proved afterwards 
to be cases of apoplexy. The difficulty of diagnosis is increased by 
the fact that the patient may have had alcoholic drinks iK)ured 
down his throat by sympathetic bystanders, so that the first 
indication of drunkenness, viz. the smell of alcohol in the 
breath, may occur equally in apoplexy. The other chief jwints 
of diagnosis are given under ‘ Opium * (p. 8f8). 

Effect of Impurities on the Action of ALcoHOL.—It will 
be seen by the annexed table from Dujardin-Beaumetz that the 
toxic action of alcohol is greatly increased by impurities, so that 
inf< rior brandy from a publk-hoim* has a lethal action nearly 
one-half greater (as 5*80 to 7*75) tlian pure ethylic alcohol. 

Chuontc Alcououc Poisoning.— In iktsoiis who are accus- 
tomed to take an excessive quantity of alcoholic stimulants for a 
b ngth of time, although perhaps never sufficient to produce the 
symptoms of acute intoxication, alterations are produced in the 
digestive and nervous systems. One of the commonest evidences 
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Toxic Action of Alcohol. 


Kind of Spirit 

Mean toxic dosei per kilo- 
gramme of body-weight of dog, 
to cause death in 24-'36 hours 

Spirits and 
Brandies 

Crude 

Kectlfied 

Ethylic alcohol 

grammes 

grammes 

grammes 

7-75 


... 

Spirit of wine of Montpellier I 

7-50 

... 

... 

„ „ from pears 

7-35 


... 

„ „ from cider and from the marc of grapes 

7*30 



Spirit from grain i 

... 

C-90 

1-25 

„ from molasses and beetroot . 

Brandy from a public-house (ordinary quality) 


0-90 

7 15 

7-0 

i 


„ „ „ (inferior quality) 

j 5-30 



Spirit from potatoes 


CB5 

7*10 

„ ,, „ (said to have been ten times *1 

rectified) / 


\ 

7-35 

i 


of this condition is vomiting of watery fluid in the morning 
immediately after rising. The bowels are rarely, if ever, con- 
stipated, being generally open three or four times daily. There 
is a tendency to fatty degeneration of various organs, the skin 
acquires a satiny feeling, and the capillaries on the surface of 
the face often become prominently dilated, giving a character- 
istic hue to the comjilexion, which is often espeeiallj^ marked 
upon the nose. The liver is apt to undergo fatty degeneration, 
and, at first, to be congested. Afterwards, the connective tissue 
heeomes increased, the organ contracts, interfering with the 
circulation in the abdominal viscera, and producing ascites. 
This may he complicated by cirrhosis of the kidney also. The 
nervous system may also be affected, the mental powers be- 
coming impaired, the temper, at the same time, frequently being 
irritable, while a tremuloiisness appears in the tongue, lips, and 
hands. 

When those accustomed to indulge freely in stimulants are 
attacked by acute disease, or when they receive injuries, or when, 
in consequence of a drinking bout, tlieir stomachs are so deranged 
as to bring on loss of appetite and vomiting, and to lower tlieir 
nutrition, they are liable to delirium tremens. So long as the 
drunkard is able to oat and digest his food, he is little liable to 
this disease. As a rule delirium comes on in from two to four 
days after he has lost his appetite and begun to vomit. This 
delirium is marked by a peculiar tremor of the tongue, as well 
as of the limbs, and by delusions which are csi)ecially connected 
with the sense of sight, the unfortunate patient imagining that 
lie sees noxious animals crawling around him, or that he is 
plagued by demons, which are scunetimes of a blue colour, from 
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which the disease is popularly known as * blue devils.* The 
tongue is moist, and covered with a thick white fur. There is 
loss of appetite and vomiting, which is often obstinate. The 
delirium* is constant and active. It may become violent, and 
there is great restlessness and sleeplessness. It may gradually 
subside, and the patient recover his health, or a condition of 
mania may ensue. Patients sometimes die suddenly, without 
any warning symptoms. 

The treatment of delirium tremens consists in keeping up 
the strength of the patient by a nutritive diet, and preserving 
him from exhaustion by combating the sleeplessness which would 
cause it. The vomiting, which is the chief obstacle to nutrition, 
is often well combated by a combination of bismuth, magnesia, 
and hydrocyanic acid, to which small quantities of morphine 
maybe added. Until the patient is able to retain food, he ought 
to be fed by nutritive enemata, while chloral may be administered 
for the sleeplessness. A combination of chloral with bromide of 
potassium is often very useful. Large doses of digitalis have 
been given in order to quiet the delirium, and sometimes with 
benefit ; but this is a very dangerous treatment, and it seems 
not improbable that the reason why the enormous doses of such 
a powerful drug have produced so little effect has simply been 
that they have not been absorbed from the stomach, for I 
have seen a case in which food lay undigested and unabsorlx >d 
in the stomach for a period of four days, after which it was 
vomited. 

Causes of Chronic Alcoholism. — The craving for stimulants 
which leads to chronic alcoholic poisoning may be acquired by 
the habit of drinking in society; but it is not seldom due to the 
practice of taking alcohol in order to relieve depression of spirits, 
bodily or mental weakness, or inability to work as long or as well 
as might be desired. In men, the depression of spirits and 
feeling of weakness may l>e due to unfavourable physical sur- 
roundings, close atmosphere, over-work, exhausting disc-harges, 
or mental worry. In women, it may not only be connected with 
any of these, but also with uterine derangement. The craving 
appears to be i)artly gastric and partly systemic, and it is to b(>’ 
combated by the substitution for alcohol of other stimulants 
which will not have the same deleterious action. As a stimulant 
to the stomach, producing a sensation of warmth, tincture of 
capsicum is very useful, and aromatic spirit of ammonia stimu- 
lates both the stomach itself and the circulation and nervous 
system generally. A useful formula consists of 20 or 80 minims 
of aromatic spirit of ammonia, with 5 to 10 minims of tincture 
of capsicum, in two ounces of infusion of gemtian or cascarilla. 
This draught, which amounts to an ordinary wineglass-full, 
should be taken when the craving is felt. In place of this 
draught a lemon may be sucked, or a glass of iced or cold water. 
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or effervescing water, may be slowly sipped so as to get its 
stimulating action on the cerebral circulation (p. 193) and heart 
(p. 194). At the same time chalybeate tonics and strychnine 
may be given in order to increase the nutrition of the tissues 
generally. The liquid extract of red cinchona bark has been 
recommended in such cases, and no doubt this medicine, along 
with easily digested food, beef-tea, and warm nutritive drinks, 
such as hot cocoa, may prove a useful adjunct in the treatment 
•of chronic alcoholism. 

In some patients the tendency to drink appears to be epileptic 
in character. The person affected by it wiU remain sober for 
weeks or even months, and then be suddenly seized with the fit, 
begin to drink, and remain drunk for several days together, and, 
after the conclusion of the bout, will again remain sober for a 
long time. I have seen a case in which this species of inter- 
mittent drunkenness was brought on by a fall from a horse, and 
was associated with epilepsy. The fit began with an intense 
craving for drink, and after one or two days’ drunkenness epilepsy 
came on. If the desire for drink w^as not gratified, the fit came 
on sooner after the craving began than it would otherwise have 
done, but it was not so violent. The treatment in these cases is 
bromide of potassium combined w ith tonics. 

Uses. — The cold produced by the evaporation of alcohol when 
it is applied to the skin and rapidly dissipated by fanning or 
blowing upon it is useful in preventing syncope, in relieving 
headache, or in rousing from fainting or coma. For these pur- 
poses one of the moat convenient forms of application is eau-de- 
cologne, and in cases of headache this may be used, diluted with 
equal parts of w-ater, and applied by means of a thin handkerchief. 
The power of alcohol to harden the epidermis renders it a useful 
application in cases where we desire to hinder the formation of 
bed-sores or prevent the nipples from cracking. Brandy is the 
form most frequently employed for this purpose, as it stimulates 
the circulation when its evaporation is prevented, and especially 
w^hen aided by friction. Alcohol, diluted simply, or in conjunction 
with one half per cent, carbolic or salicylic acid, is useful in 
relieving pruritus in erythema and other diseases ; a similar 
lotion is also useful in alopecia furfuracea. In urticaria it is best 
combined with petroleum (r. p. 702). It has been used as a lini- 
ment in the form of brandy or spirit to sprained joints, A little 
brandy held in the mouth increases the secretion of saliva, and 
often relieves toothache. Alcohol is also a useful gargle in relaxed 
sore-throat, port wine being a form in which it is frequently 
applied for this purpose. It is also a useful astringent wash to 
the mouth in cases of profuse salivation. As in small doses it 
increases the secretion of gastric juice, it forms a useful addition 
to the meals of persons whose digestive powers are weak either 
in consequence of temporary exhaustion or from permanent 
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debility, occurring in convalescence from acute disease, general 
malnutrition, or ifrom old age. Some men, after being busily 
engaged all day, go home exhausted, and dine immediately on 
their arrival. The consequence of this is that their food remains 
undigested, and they siiffer from weight of the stomach and 
drowsiness. This condition may generally be prevented in persons 
below middle age, by simply making them rest for a while, so 
that the stomach, as well as the body generally, may recover from 
fatigue before the meal is taken ; but in elderly individuals the 
addition of a little alcoholic stimulant may be necessary to ensure 
digestion. This use of alcohol was noticed in the Ashantee cam- 
paign, in which the eflfect of alcohol as a stimulant, compared 
with beef-tea, was carefully tested. It was found that when a 
ration of rum was served out the soldier at first marched more 
briskly, but after about three miles had been traversed the effect 
of it seemed to be worn off, and he then lagged more than before. 
If a second ration were then given its effect was less marked, and 
wore off sooner than that of the first. A ration of beef-tea, how - 
ever, seemed to have as great a stimulating power as one of rum, 
and not to be followed by any secondary depression. At the end 
of the march a short rest during the cooking of the evening meal 
seemed sufficient to enable the younger men to eat and digest it 
without the aid of rum, which they did not desire ; but the men 
who had passed middle age not only wanted their own share 
of the alcohol, but w'ere glad to get that of their younger comrades 
also. 

In the intestine alcohol is used as a carminative to relieve 
flatulent distension, as an antispasmodic in colic, and as an 
astringent in diarrheta. 

Alcohol as a Stimulant. — As a stimulant alcohol seems 
serviceable in acute diseases running a limited course, where we 
wish to sustain the patient’s strength until the crisis is past, as 
well as to prevent it sinking from debility afterwards. The 
various rules which have been given for the administration of 
alcohol (in fever) may be condensed into one. If the alcohol 
tends to bring the j)atient nearer to his normal condition it is 
doing good ; if it takes him further away from a healthy condition 
it is doing harm. The points which are usually specially attended 
to are the condition of the tongue, pulse, respiration, skin, and 
nervous system. 

If it is found that the alcohol (a) renders the dry tongue 
moist, (h) slows and strengthens the pulse when it is too quick, 
or quickens it when it has been abnormally slow, (c) slows the 
hurried respiration, (d) renders the skin cooler or moister when 
too hot and drj% and (e) lessens delirium and brings on sleep, — 
then its action is beneficial. If it have an opposite effect it is 
harmful. Useful indications regarding the advantage of alcohol, 
and the amount to be given in any particular case may bn 
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obtained by the practitioner remaining beside the patient, count- 
ing the pulse, and watching the tongue, respiration, skin, and 
general condition for a quarter of an hour after the dose has 
been given. He will thus be able to give more definite directions 
than he otherwise could as to its continuance when he is absent. 
Particular care should be taken in the administration of alcoholic 
stimulants to patients in the small hours of the morning. It is 
about this time that attendants are most apt to become sleepy, 
and therefore careless, and just at this time, also, the external 
temperature is lowest, the fire is apt to get low, and the vital 
powers of the patient are most likel}^ to sink. In giving alcoholic 
stimulants to support the strength in disease, care must be taken 
that they are not given so frequently and in such large quantities 
as to disorder the stomach and produce subacute gastritis. 
Sometimes, when given very freely to support the failing circula- 
tion, they have this effect; the result of which is that both food 
and stimulants are vomited, and the patient may be brought to 
death’s door. The treatment here consists in the free adminis- 
tration of ice, along with two or three minims of solution of 
morphine and of hydrocyanic acid, frequently rcqxjated until the 
vomiting is arrested. 

During its elimination by the urine, alcohol may act as an 
irritant to the urinary passages when these are already inflamed. 
It is, consequently, injurious in gonorrhcea ; and some sorts of 
beer, especially Bavarian beer, will even bring on gonorrhcea in 
persons who have previously had it, but who have been free from 
it at the time of taking the beer. 

U.S.P. Alcohol. Alcohol. — A liquid composed of 91 per 
cent, by weight (94 per cent, by volume) of ethyl alcohol 
(C 3 H 5 HO ; 46), and 9 per cent, by weight (G per cent, by volume) 
of water. 

Characteus. — A transparent, colourless, mobile, and volatile 
liquid, of a cliaracteristic, pungent and agreeable odour, and a 
burning taste. It boils at 78'’ C. (172'’*4 F.), and is readily in- 
flammable, giving a blue flame without smoke. Specific gravity 
0*820 at 15^ a C. (GO" F.), and 0*812 at 25" C. (77" F.). It should 
not change the colour of blue or red litmus-paper previously 
moistened with water. 

iMPUBiTtEH.— Fusel oil, amyl alcohol, methyl alcohol, aldehyde, oak-tarmin, 
foreign organic matters. 

Tests. — If a portion of at least 50 co. bo evaporated to dryness in a glass 
vessel, no residue or colour should appear. If mixed with its own volume of 
water and one -fifth its volume of glycerin, a piece of blotting-imper on being 
made wet with the mixture, after the vapour of alcohol has wholly disappeared, 
should give no irritating or foreign odour (no fusel oil). And if a portion be 
eva|>orated to one-fifth its volume, the residue should not turn reddish m)oa 
the addition of an equal volmne of sulphuric acid (no amyl alcohol), Wlien 
treated in a test-tube with an etjual voliuno of solution of potassa, there should 
not be an immediate darkening of the liquid (no methyl alcohol, aldehyde. 
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and oak-tannin). If a portion of about 150 cc, be digested for an hour with 
20 grs. of carbonate of lead and filtered, the filtrate then distilled from a 
water-bath, ami the first 20 cc. of the distillate treated with 1 cc. of test- 
solution of perinanganate of potassium, the colour should not disappear 
within one or two minutes (absence of methyl alcohol). If 20 cc. ore allien 
in a glass-stoppered vial, previouslj^ well rinsed with the same alcohol, with 
2 cc. of test -solution of nitrate of silver, the mixture should not be rendered 
more than faintly opalescent during one day’s exposure to direct simlight 
(absence of more than traces of foreign organic matters, fusel oil, &c.). 

B.P. Spiritus Rectificatus. Rectified Spirit. Alcohol, 
with 16 per cent, of water; obtained by the distillation, 
of fermented saccharine fluids. 

Characters. — Colourless, transparent, very mobile and in- 
flammable, of a i>eculiar pleasant odour, and a strong spirituous 
burning taste. Burns with a blue flame without smoke. Specific 
gravity 0*838. Remains clear when diluted with distilled water. 
Odour and taste purely alcoholic. 

Tests. — Four fluid ounces witli thirty grain-measures of the volumetric 
solution of nitrate of silver exposed for twenty-four hours to bright light, and 
then decanted from the black powder which has formed, undergoes no further 
change w’hen again exposed to light with more of the test solution t.no lusel 
oil). 

Impubities.— W ater, fnsel oil. 

Spiritus Tenuior, B.P.; Alcohol Dilutum, U.S.P. Proof 
Spirit, B.P. ; Diluted Alcohol, U.S.P. 

Rectified spirit, 5 pints, mixed with distilled water, 8 pints ; 
specific gravity 0*920, B.P. Alcohol, 45*5 per cent, by weight 
{53 per cent, by volume), and distilled water, 54*5 per cent, 
by weight (47 per cent, by volume) ; specific gravity 0*928 at 
15*6'* C. (60° F.), and 0*9*20 at 25^* C. (77° F.), U.S.P. 

Spiritus Vini Gallici, B. and U.S.P. Spirit of French Wine. 
Brandy. 

Spirit distilled from French wine. It has a peculiar flavour, 
and a light sherry colour derived from the cask in which it has 
been kept, B.P. An alcoholic liquid obtained by the distillation 
of fermented grapes and at least four years old, U.S.P. It should 
contain from 39 to 47 per cent, by weight (46 to 55 per cent. 


by \ olume) of alcohol. 

Pbepjlratiox. 

Dose. 

MCtotora apiritiui Vtui CkOIloi 1^2 fi. oz. 


BJP. Mtetiixm SpIrltiM Vial GalUol. Mixttre or BriRir or Frkxcr 
WixE. Eoo Flip (vuU also Eggs). Beat up the yolks of two eggs, and sugar J oz., 
then add brandy and cinnamon-water, of each 4 fi. oz. 

B.P. Vinum Xericum. SHEnRv. A Spanish wine. 

Charactcbs. — Pale yellowish-brown, containing about 17 per 
cent, of alcohol. 

Uses. — As a stimulant, and in preparing all the wines of the 
B.P. except Vinum Feni Citratis, Vinum Aurantii, and Vinum 
Quininm. 
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U.S.P. Vinum Album. White Wine. 

Characters. — A pale, amber-coloured or straw-coloured alco- 
holic liquid, made by fermenting the unmodified juice of the 
grape freed from seeds, stems, and skins. White wine should 
have a full, fruity, agreeable taste without excessive sweetness or 
acidity ; and it should have a pleasant odour free from yeasti- 
ness. Its sp. gr. at 15*6° C. (60° F.) should not be less than 0*990 
nor more than 1*010. 

Impueity. — Tannic acid. 

Tests. — If 10 cc. of white wine be diluted with an equal volume of dis- 
tilled water, and treated with 5 drr)])8 of test-solution of ferric chloride, only 
a faint greenish-brown colour should make its appearance (absence of tannic 
acid). Upon evaporation and tw'elve hours of drying on the water-bath, it 
should leave a residue of not less than 1*5 per cent, nor more than 3*0 per 
cent. Using litmus-paper as an indicator 250 cc. of white wine should re- 
quire for complete neutralisation not less than 15 nor more than 26 cc, of 
the volumetric solution of soda. 

U.S.P. Vinum Album Fortius. Stronger White Wine. 

Composition. — White wine 7 parts, alcohol 1 part. When 
tested for alcohol it should not contain less than 20 nor more than 
25 per cent, of absolute alcohol by weight. 

Ube. — In preparing all the medicated wines in the U.S.P. 

U.S.P. Vinum Rubrum. Red Wine. 

A deep red alcoholic liquid, made by fermenting the juice of 
•coloured grapes with their skins. 

Characters. — Red wine should have a full, fruity, moderately 
astringent, pleasant taste without decided sweetness or excessive 
acidity. It should have a pleasant odour free from yeastiness. 
Its sp. gr. at 15°*6 C. (60° F.) should not be less than 0*989 nor 
more than 1*010. 

Tests. — If 10 cc. of rod wine bo diluted w'lth an equal volume of distilled 
water, and treated with 5 drops of test-solution of ferric chloride, the liquid 
should acquire a brownish -green colour due to tannic acid. Upon evapora- 
tion and twelve hours drying on the water -bath, it should leave a residue of 
not leas than 1*G per cent, nor more than 3*5 per cent. 

Using litmuR-jiaper as an indicator, 250 cc. of red wine should require for 
complete neutralisation not less than 15 nor more than 26 cc. of the volu- 
metric solution of soda. If 50 cc. of red wane be treated with a slight excess 
of w'ater of ammonia, the liquid should acquire a green or brownish-green 
colour ; if it be then well shaken with 25 co. of ether, the greater portion of the 
ethoreid layer removed, and evaporated in a porcelain capsule with excess of 
acetic acid and a few fibres of uncolourcd silk, the latter should not acquire 
a crimson or violet colour (absence of anilin colours). With test-solution of 
acetate of lead, red wine should fonn a heavy precipitate, which may vary 
in colour from bluish-green to green. 

B.P. Alcohol Amylicum, Amyric Alcohol. Synonym : 
Fousel Oil. 

Amylic alcohol, C^H^HO, with a small proportion of other 
spirituous substances. An oily liquid, contained in the crude 
spirit produced by the fermentation of saccharine solutions with 
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yeast, and separated in the rectification or distillation of such 
crude spirit. 

Characters. — A colourless liquid with a penetrating and: 
oppressive odour, and a burning taste. When pure its specific 
gravity is 0*818, and its boiling-point 270° F. 

Solubility. — Sparingly soluble in water, but solmble in all proportions in 
alcohol, ether, and essenti^ oils. 

Eeactions. — Exposed to the air in contact with platinum -black it is 
slowly oxidised, yielding valerianic acid. 

Preparations in which Amylic Alcohol is used, 

Sodii Valerianas. Amyl Nitris. 

Uses.— -It is oxidised into valerianic acid. 


ALDEHYDES. 


These substances in their chemical constitution lie between 
alcohols and acids. They are obtained from alcohols by the 
removal of two atoms of hydrogen, hence the name aldehyde 
(aicohol dehydrogensAnm). 


They contain the group — C — ’ (p. 22). 


They reduce silver 


H 


salts in darkness. Living protoplasm has a similar power, 
whereas dead protoplasm has not, and from this circumstance it 
has been supposed that active albumin contains the aldehydic 
group in its constitution. 

This supposition is supported by the fact that substances 
which act energetically upon aldehydes are also protoplasmic 
poisons.* 


Acetic Aldehyde. — Synonyms : Aldehyde, ethyl aldehyde, or 
ethylidene oxide. C^^O. Not officinal. 

Characters. — A colourless, mobile liquid, with an ethereal, 
acrid, and suffocating odour. Specific gravity 0*79. Boiling- 
point, 22° C. (7r*6 F.). 

Pbeparation. — It may be prepared in several ways, as the hydrogen can 
be removed from alcohol either by oxidising agents or chlorine. 0*11-0 O 
« C,H,0 + H^O. or C*H,0 + Cl^ - C^H^O -h 2HCL 

Action. — It is antiseptic. It has a strong local irritant 
action. When inhaled it causes excitement followed by anaes- 
thesia. It has a powerfully depressant action on respiration, 
and rapidly produces asphyxia, so that it is not used as an 
anaesthetic. 


Paraldehyde. C*H, jO,. — It appears to be a polymeric modi 
fication of aldehyde. Not officinal. 


* O. Loew, PfiSger's Archive xxxv. p. 516. 
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Chakacters. — A colourless fluid. 

Dose. — 8 to 6 gm., or more ; ^ to 1 fl. drachm. 

Administration. — It is soluble in about 8 parts of water, and 
may be given with glycerin, sjrup of tolu, or syrup of oranges. 

Action and Uses. — It is a pure narcotic, causing sleep like 
chloral. It is about half the strength of chloral, and is said to 
be without any depressing action on the heart and respiration. 
It may thus be used instead of chloral in cases of weak heart. 
Its local action renders its use unadvisable in severe gastric dis- 
orders and laryngeal phthisis. 

Inconvenience. — It causes an unpleasant smell in the breathy 
which is very disagreeable to some patients. 

KETONES. 

These arc aldehydes in which the distinctively aldehyde 
hydrogen has been re])laced b}’ a radical. They thus bear a re- 
lation to aldehydes similar to that of ethers to alcohols. 

Alcohol, E — 0 — H Aldehyde, R — C — H 

i 

0 

Ether, R— -0— E Ketone, R— C— E 

II 

0 

They may also be regarded as compounds of carbonyl with two- 
radicals, instead of with o ne rad ical and H as in aldehydes, or 

one radical and hydroxyl 0^ like the acids of this series. 

Hypnone.' — Phenyl-methyl-acetone, or acetophenone, CgH. 
(C0)(CH3). 

Characters. — Below 60® or 70® it forms white needles, but 
above these temperatures it occurs as a liquid with a powerful 
smell of bitter almonds and orange. 

pHKPAiiATiON. — By oxiding ethyl-benzene by chromic acid in presence of 
acetic acid, or by distilling a mixtnro of acetate and benzoate of calcium. 

Dose. — *05-*015 gm. 

Administration. — It is mixed with gelatine and enclosed in 
gelatine capsules. 

Action. — It is a powerful hypnotic, and may be used instead 
of chloral or paraldehyde. It appears to be free from danger. 

Uses. — To produce sleep. It is said to be especially useful 
in alcoholism. 

Incona'eniknce. — It causes an unpleasant smell of acetone in 
the breath which annoys patients. 

* This name has been given by its introducers, Dujardln-BeaumeU and Bardet. 
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SIMPLE ETHERS. 


These correspond in structure to oxides in which the place 
of a metal is taken by an alcohol radical, thus potash, ^|0 or 
C H ) 

K3O, corresponds to or ethylic ether. 

iEther, B. and U.S.P. ; 74. Ethee. 

A volatile liquid prepared from alcohol, and containing not 
less than 92 per cent, by volume of pure ether ^ 

liquid composed of about 74 per cent, of ethyl oxide (CgH^aO ; 
and about 26 per cent, of alcohol containing a little water. Specific 
gravity about 0*750 at 15® C. (59® F.), U.S.P. 

Characters. — A colourless, very volatile and inflammable 
liquid, emitting a strong and characteristic odour, and boiling 
below 105® F. Specific gravity 0*735, B.P. 

Reactions. — Fifty measttres agitated with an equal volume of water are 
reduced to 45, by an absorption of 10 per cent. It evaporates without 
residue. 

Preparation, — By distilling rectified spirit with sulphuric acid, and free- 
ing the ether thus obtained from water by redistillation with calcium chloride 
and lime. 

In this process ethylsulphuric or sulphovinic acid and water ore first 
formed, ethyl replacing one atom of hydrogen in the sulphuric acid. 


Solphoric 
Add. 
H 
H 


Alcohol. 

}so. + 


Ethylralphuric 

Acid. 


cat 

H / 


SO. 


Water, 

Hlo 


By the action of fresh alcohol on the ethylsulphuric acid it is decomposed, 
ether being formed and sulphuric acid being reproduced. 


Eth^rlsolphnric 

Add. 

CAT 


H 


‘}so. 


AloohoL 


Salpbaric 

Acid. 

i|so, 


Ether. 


Theoretically this process might go on ad infinitum if fresh alcohol were 
continu^y supplied ; but practically the acid volatilises partly in the form of 
oil of wine, so that the process cannot go on indefinitely. 

Impuritirs. — Water, alcohol, and fixed impurities. 

Tests. — -Water is detected by the greater sp. gr,, and so is alcohol ; the 
fixed impurities by their remaining on evaporation. 

Dose. — 20 to 60 min. 


PaCPABATlONS. 


JBtli«rFiinu 

Collodium^...... f> vol nines in 8 nearly. 

Flexile 8 „ 

•ptritfis JBtHerls I volume in 8 

#* V, Opnspoattiui. ...1 3 

Tinctma Chloroformi «t Morphinsj 1 ” 82 ” 

B.P. .ffither Purus. Pras Etheb.— Ether, C.B-.O, free 
from alcohol and water. 
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Pbepaeation. — B y washing ether with distilled water, and then distilling 
from calcium chloride and recently calcined lime. 

Test. — S pecific gravity not exceeding 0*720. 

Uses. — Used as an anaesthetic ; to prepare some alkaloids,, 
as aconitine ; to test the amount of quinine in bark. Ether is 
sometimes used locally in ringworm, and to dissolve sebaceous 
matter from the surface of the skin. In conjunction with alcohol 
it forms a cooling lotion in urticaria and pruritus. 

U.S.P. .^ther Fortior. Stronger Ether, (C2H3)20 ; 74. 

PbEPAIL\TION8. 

Spiritus ^theris. Spiritus .Athens Compositus. 

Characters. — A liquid composed of about 94 per cent, of 
ethyl oxide and about 6 per cent, of alcohol, containing a little 
water. Specific gravity not higher than 0*725 at 15® C. (59® F.) 
or 0*716 at 25® C. (77® F.). 

Ether is highly inflammable, and its vapour when mixed with 
air and ignited explodes violently. 

Test. — It should boil actively in a test-tube half filled with it and held a 
short time in the hand on the addition of small pieces of broken glass. 

Uses. — Used for inlialation as an anaesthetic. 

Spiritus iEtheris, B. and U.S.P. Spirit of Ether. — It is 
a mixture of ether (1), rectified spirit (2). 

Test. — Specific gravity, 0*K)0. 

Dose. — 30 to 90 min. 

Prepahation. 

B.P. 

Tinctura Lobelia *Etherea. 

Uses.— S pirit of ether is used as a carminative and stimulant. 
It is useful in lessening the pain in the passage of biliaiy or 
urinary calculi. 

Action of Ether, — When applied to the skin ether evapo- 
rates very readily, and causes intense cold. The application of 
ether to the surface will freeze it completely, and render it 
perfectly insensitive to pain. If the freezing be continued for 
too long a time, the frozen part may be killed, and separate as a 
slough. In the mouth, eilu r acts as a powerful stimulant to 
the salivary secretion. In the stomach it increases the secretion 
of gastric juice, stimulates the movement.s of the organ, expels 
flatulence, and probably tends to increase the co-ordination of 
the movements of the stomach an<l intestine, so that it diminishes 
spasm and relieves pain. When absorbed into the circulation 
from the intestine, or, still more markedly, when absorbed from 
the lungs after an inhalation, it first stimulates the circulation, 
and, after a very brief, and j)erhap8 hardly perceptible, period of 
stimulation of the nerve-centres, it depresses their powers in 
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Buccession. First of all, it affects the cerebral hemispheres, 
causing delirium and unconsciousness ; next, the grey matter of 
the spinal cord ; next the white matter of the spinal cord, and 
lastly, the cardiac and vaso-motor centres in the medulla 
oblongata. It does not appear to destroy the irritability of the 
muscles in animals poisoned by it ; but muscles exposed to its 
vapour soon lose their contractility, and fall into a condition of 
rigor mortis. Nerves, also, which are exposed to its vapour, 
lose their irritability, so that when attempted to be irritated they 
no longer respond, the irritability of the sensory fibres apparently 
disappearing before that of the motor fibres. Wnien the vapour 
is applied only for a short time, they may regain their irritability, 
but if its application be continued too long, the irritability is 
permanently destroyed. There is no marked alteration in the 
blood of animals poisoned by ether, but when mixed in small 
quantity with blood outside the body, it appears to form a 
compound with the hsemoglobin, and to lessen its oxidising 
power. If mixed with the bl(X)d in large quantity, it destroys 
the blood-corpuscles, probably by dissolving the protagon which 
forms an essential constituent of them. 

The heart is very much less easily paralysed by ether than 
by chloroform. If two rabbits are thoroughly narcotised by ether 
and chloroform vapour respectively, and the thorax opened, ami 
artificial respiration kept up with air containing these vapours, 
the heart of one can be readily stopped by increasing the pro- 
portion of chloroform vapour in the air blown in, whereas the 
heart of the other is only arrested when the proportion of ether 
vapour becomes exceedingly large. It is tliis peculiarity of (dher 
which gives it the advantage over chloroform, and renders death 
from syncope during operations less probable when ether is 
employed as an anaesthetic. 

Another difference between ether and chloroform, which 
renders the former much safer as an amehthetic, is that the vaso- 
motor centre apjiears, like the heart, to be very much less readily 
affected by ether than l)y chloroform, so that irritation of a 
sensory nerve continues for a longer time to raise the blood- 
pressure when ethf*r is employed as an anasthetic. The dis- 
advantages of ether are that it is less agi-(a*able to take, and 
that its odour hangs unpleasantly about the patient for a much 
longer time than is the case with chloroform. It causes greater 
irritation of the air-passages, and may produce a catarrhal 
condition. It has to be administered in a more concentrated 
form than chloroform, and thus is not so convenient as the 
lattf r when operations on the face and mouth are necessary. It 
is frequently administered along with nitrous oxide, the niti’ous 
oxide being first given alone until tlie patient is sufficiently 
under its influence not to notice the taste or smell of the ether. 
Nitrous oxide loaded with ethei vaiKjur is then given, and as 
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soon as complete insensibility is induced air is mixed with ether 
vapour, the anaesthesia being maintained by regulating the 
proportion of vapour according to the condition of the patient. 
The administration of ether is inadmissible in operations on the 
mouth and face if the thermo-cautery has to be used. 

SALINE ETHERS. 

These correspond to metallic salts, in which the metal is 
replaced by an organic radical, e.g. : 

Potassium i-ulphate. Kthyl Sulphate. 

I j so, or K,SO, [ SO, or (C,H,),SO,. 

U.S.P. Oleum iEthereum. Ethereal Oil. — A volatile 
liquid, consisting of equal volumes of heavy oil of wine and of 
stronger ether. 

The heavy oil of wine is either a mixture of ethyl sulphate 
(03115)280^, and a polymeric form of ethylene or else a 

sulphovinatc of a hydrocarbon radical. 

Characters.^ — A transparent, nearly colourless, volatile liquid, 
of a peculiar aromatic ethereal odour, a pungent, refreshing, 
bitterish taste, and a neutral reaction to dry litmus-paper. 
Specific gravity, 0‘910. 

Preparation. — By mixing alcohol with snlpluiric acid, allowing it to 
stand for Home hours (24 B.P. ; 12 U.S.P.), and then distilling. The dis- 
tillate consists of tliree la^^ers —ether, water, and yellow ethereal oil of wine 
tluiie water is added to it to neiitrahse any acid, B.P.). The yellow oil of 
wine is sejairated and exposed to the air for twenty-four hours in a shallow 
capsule, so that any ether evaporates. It is then u^ed, B.P., but according 
to U.S.P. it is then put in a w'ot hltor, washed with distilled water, and 
mixed with on equal volume of stronger ether. 

PRKP.VUAT10N. 

Spiritus iEtheris Compositus. 

Spiritus iEtheris Compositus, B. and U.S.P. Compound 
Spirit of Ether. Hoffmann’s Anodyne. 

Composition. — B.P., oil of wine 8, ether 64, rectified spirit 
128; U.S.P., ethereal oil 3 parts, stronger ether 30, alcohol 67. 
The strength of the two preparations is nearly the same, as the 
oil of wine is diluted to make the ethereal oil of the U.S.P. 

Use.” Like that of spirit of ether, but more powerful. It is 
given in similar doses. 

JEther Aceticus, B. and U.S.P. Acetic ^Ether. C 
88. Acetate of Ethyl. 

Characters.— A transparent and colourless liquid, of a strong 
fragrant etliereal and somewhat acetous odour, a refreshing taste 
and a neutral reaction. 
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Preparation. — By distilling reotided spirit with acetate of sodium and 
sulphuric acid, NaCoHjO, + H^S04 + CjHeO » CjH^GaH.O, + NaHS04 + 

The acetic ether and water distil over together, and tney are separated by 
means of calcium chloride. 

Dose. — 20 to 60 min. 

Uses. — It has an action much like ether, but is inconvenient 
as an anaesthetic. It has a pleasanter taste than ether, and is 
used as a stimulant, oarminative, and antispasmodic. It may 
be given along with the acetates of iron and potassium in albu- 
minuria. 

Preparation. 


B.P. 

Liquor Epispastlous. 

Spiritus ^theris Nitrosi, B. andU.S.P. Spirit op Nitrous 
Ether. 

A spirituous solution containing nitrous compounds, aldehyde 
and other substances, B.P. An alcoholic solution of ethyl nitrite 
(CjHgNO^ ; 75), containing 5 per cent, of the crude ether, U.S.P. 

Characters. — Transparent and nearly colourless, with a very 
slight tinge of yellow, mobile, inflammable, of a peculiar pene- 
trating apple-like odour, and sweetish cooling sharp taste. 
Specific gravity, 0*845. 

Reactions. — It effervesces feebly or not at all when shaken with a little 
bicarbonate of sodium (no acid), ^^llen agitated with solution of sulphate of 
iron and a few drops of sulphuric acid it becomes deep olive-browTi or black. 
When freshly prepared it should yield 7 times its volume of nitric acid gas, 
or o times even after it has been kept. 

Preparation.— By distilling rectified spirit with nitric and sulphuric 
acids and copper wire, and diluting the distillate with spirit. In thia proces-j 
the copper reduces the nitric to the nitrous radical. 

+ HNO 3 + H,SO, 4 Cu - 0, 4 - + CuSCJ*. 

Impurities. — Water, free acid. 

Dose. — | to 2 fluid drachms. 

Use. — I s used as a diaphoretic and diuretic. 

Preparation. 


C.H.P. 

Mistura < •lycyrrhizte Composita. 

Amyl Nitris, B. and U.S.P. Nrnuxi; of Amyl, CJI,,N0« ; 
117. 

Characters. — A yellowish liquid with a strong ethereal, 
fruity smell. When freely exposed to air it decomposes, leaving 
a large residue of amyl alcohol. 

Solubility. — Insoluble in water, but soluble in all projjortions in alcohol, 
ether, and chloroform. 

Preparation. — By distilling dilute amyl alcohol with nitric acid, sab 
phuric acid and copper w'ire. The distillate is washed with caustic soda to 
remove hydrocyanic and other acids ; the moisture removed by potasHiuin 
carbonate, and the nitrite purified by fractional distillation between 202 ^ and 
270^ F. (128°— 132'' C.). 
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Impurities. — It is apt to contain free acid, nitrate of amyl, nitro-pentane. 

Tests. — The physiolomcal test is the most certain. One or two smffo 
from a bottle containing the nitrite are usually suihcient to produce flushing 
of the face and fulness in the head. If the preparation is impure or has 
lost its strength, this effect does not occur. Some specimens are entirely 
inert. 

Physiological Action. — When mixed with blood it forms 
methaemoglobin, which is not so readily de-oxidised as hemo- 
globin itself. The blood, under the influence of the nitrite, 
becomes of a dark chocolate colour, both in the arteries and 
veins, and oxidation in the body is interfered with ; so much so 
that in rabbits convulsions almost exactly resembling those of 
ordinary asphyxia are very rapidly produced by the inhalation 
of the drug. The methsemoglobin may be broken up by reducing 
agents, and the blood will then take up oxygen again. It is 
therefore probable that, when the venosity of the blood becomes 
great, the unoxidised products of tissue-waste will act as re- 
ducing agents, and again restore the internal respiration. When 
inhaled, nitrite of amyl causes at first a short dry tickling cough, 
followed in about half a minute by flushing of the face, throbbing 
of the carotids and their branches, a quicker and fuller pulse, a 
feeling of tension in the head, sometimes lacrimation, quickened 
respiration, and giddiness. The giddiness is more especially felt 
if the patient is sitting up. If the dose of nitrite be large the 
respiration becomes very quick, laboured, and dyspnceic. The 
blood-pressure is very greatly lessened by nitrite of amyl, the 
diminution being chiefly due to dilatation of the arterioles. The 
pulse in man and in dogs is very much quickened by it. In 
rabbits the acceleration is not so great. This appears to show 
that the quickening is in a great measure due to diminution in 
the tone of the vagus-roots in the medulla caused by the fall of 
blood-pressure. The dilatation of the arterioles appears to be 
due to weakening or paralysis, either of the muscular walls of 
the arterioles themselves, or of the vaso-motor ganglia in or 
near them. This is shown by the fact that the nitrite of amyl 
lowers the blood-pressure in animals, even after the cord has 
been divided just below the medulla. It has been objected to 
this that Bemheim has found that when the capillaries are 
dilated by nitrite of amyl they may still be made to contract by 
irritation of the vaso-motor nerves ; and he oonciudes from this 
that the dilatation m due rather to paralysis of vaso-motor 
centres than to vaso-motor nerves, or to the arterioles. It is 
possible that the dilatation may be partly due to weakening 
of the vaso-motor centres also; but Bernheim’s objection is 
altogether without force, because in animals killed by curare, 
the muscles will still contract on the application of an electric 
current to the motor nerves. In this case the nerves are so for 
paralysed that they will no longer resj^nd to the stimuli sent 
down from , the nerve-centres, although they will do so to strong 
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currents, and probably the same thing occurs with the muscular 
walls of the arterioles when paralysed by nitrite of amyl. 

Action on Muscles. — The voluntary muscles are not para- 
lysed in animals poisoned by nitrite of amyl, but when the 
muscles of a frog are exposed to the vapour they soon lose their 
contractility. It was stated by Dr. Richardson that nitrite of 
amyl, like curare, paralysed the ends of the motor nerves, and 
that it acted in consequence as an antidote to strychnine. On 
repeating his experiments other observers have failed to detect 
any par^ysis of motor nerves. I have found that nitrite of amyl 
alone does not paralyse them, nor does strychnine alone ,- but if 
a frog be poisoned with strychnine after one leg has been protected 
by a ligature from the influence of the poison, and is then exposed 
to the vapour of nitrite of amyl, the joint action of the strych- 
nine and nitrite paralyses the ends of the motor nerves, while 
the nerv'es of the limb protected from the strychnine retain 
their irritability, although both were equally exposed to the 
nitrite of amyl.* 

Action on the Nervous System. — It lessens reflex action, 
apparently by its action on the spinal cord. 

On the Urine. — ^\^len nitrite of amyl is given to animals 
either by inhalation or hypodermically, sugar apjxjars in the 
urine. 

Uses. — The action of nitrite of am)’! in causing flushing was 
first observed by Guthrie, and Dr. B. W. Richardson recom- 
mended it as a remedy in spasmodic conditions, from the power 
he thought it to jx)S8e8s of paralysing motor nerves. In the 
spring of 1867 I had opportunities of constantly observing a 
patient who suffered from angina pectoris, and of obtaining from 
him numerous sphygmographic tracings, both during the attack 
and during the interval. These showed that during the attack 
the pulse became quick, the blood-pressure rose, and the arte- 



Fio. 17Sv~>KoruftI palte-tfmciiig of • patient vtiifering from aortio regarglution aagiim pectoris. 

rioles contracted ; for the form of the pulse-corve was such an 
coaid only be caused by contraction of the arterioles (Pig. 178). 
The pain, which came on every night, lasted for one and a half 
or two hoars. All other reme^es were nearly useless, though 


' ThM. «sp«inMnU wan msds with Sana Umforaria. 
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bleeding always removed the pain for one night. It seemed 
probable that the great rise in tension was the cause of the pain, 
and it occurred to me that if it was possible to diminish the 
tension by drugs, instead of by bleeding, the pain would be 
removed. 

I knew from unpublished experiments by Dr. A. Gamgee, 
that nitrite of amyl had this power, and therefore tried it on 
the patient. My expectations were perfectly answered. The pain 
usually disappeared in three quarters of a minute after the in- 
halation began, and at the same time the pulse became slower 
and much fuller, and the tension diminished. Occasionally the 
pain would disappear, though the pulse regained its normal 
fulness, and on these occasions the pain always reappeared after 
the lapse of a few minutes (Fig. 174). Whenever the pulse 



Fi(j. 174.— Tracing of the sazne pulae during gcTero anginal pa*n. 

again regained its normal character completely (Fig.175), I knew 
that the pain would not again return. 



FiO. 175.— Tracing of the winie puUo during temjK»mry rehef of foun by nitrite of amyl. The pain 
returned ofur a few 

In some cases of angina pectoris nitrite of amyl has failed. 
One reason of this may be either that the drug has not been 
pure, or that it has undergone changes from age. In one case 
mentioned to me by Dr. Balfour, the patient was only relieved 
hy nitrite of amyl newly made, the drug appearing to lose its 
ix)wer in a few days. As migraine is generally connected with 
vascular spasm, I employed the nitrite of amyl in headache, and 
found that frequently, though not invariably, it relieved the pain. 
It was also useful in neuralgia of the scalp. As epilepsy has been 
HupjKised to depend upon spasmodic contraction of the cerebral 
vessels, I employed it in this disease, during the fit, without suc- 
cess, but Sir Crichton Browne found that when administered 
immediately after the appearance of the aura it prevented the fit 
which would otherwise have come on. On the commencement of 
the cold stage in ague nitrite of amyl cuts short the attack. 
In sea-sickness, a disease probably of cerebral, rather than 
gastric, origin, it appears to give relief. It has been employed 
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to aid circulation in cases of syncope, and in chloroform poi- 
soning, its administration in the latter case being combined with 
the depression of the patient’s head below the level of his body,, 
and the use of artificial respiration. In spasmodic asthma it 
sometimes affords some relief, but this is not very marked. It is 
useful in the case of persons who are subject to sudden flushes of 
heat and profuse perspiration. 

The administration of nitrite of amyl is not attended with 
much danger. I have pushed it in many cases, and have seen 
no bad effects from its use. In cases of chronic bronchitis and 
emphysema, however, it is advisable not to give it even for tlu‘ 
relief of asthmatic attacks which come on in this disease, as the 
difticulty of breathing already present may be seriously increased 
by the action of the drug upon the blood. It has been thought 
that its administration would be esjx^cially dangerous in aortic 
disease ; and no doubt it is well both in this disease and in other 
cases to give the drug in the recumbent posture and thus avoid 
the faintness which might otherwise occur. Although it caus(*s 
a feeling of fulness in the head, little danger of a|K)plexy is to be 
apprehended from it, because the blood-pressure, instead of being 
higher, is much lower than usual, and therefore the tendency of 
the vessel to burst must be reduced to its minimum. 

Nitro-glycerinum. Nitro-glyceiiine,Gloxoine. C,H<^(N 03 'i 3 . 
Not officinal. 

Properties. — A colourless transparent liquid ; aromatic 
taste. 

Solubility. — It ia slightly soluble in water, readily soluble in absolute 
alcohol and ether, soluble also in oils and fats. 

Preparation. — By dropping pure glycerine into a mixture (^f Bulphunc 
and nitric acid kept cool by ice ; pouring the mixture into water ; washing it 
well ; and carefully drying in a warm room. 

Dose. — to 5^7 gr. increased to grain ; of Liquor Nitro- 
glycerini (non-officinal) * (1 gr. in 100 min. rectified spirit), J^-10 
minims. 

B.P. Tabellae Nitro-glycerini. T^iblets of Nitro-glyceuine. 
Tablets of chocolate, each weighing 2^ gi*ains, and containing 
y^^th of a grain of pure nitro-glycerine. 

Dose. — 1 or two tablets. 

Liquor Kitro-glycerini (non-officinal) * (1 gr. in ICC rectified spirit), J-IO min. 

Action. — Its action is much like that of nitrite of amyl and 
other nitrites,* but is more persistent. In frogs it causes at 
first great restlessness, then lethargy, to which convulsions and 
paralysis succeed. In mammals it causes depression, with very 
rapid pulse and respiration, paralysis of reflex action and volun- 
tary motion, loss of sensation, and death by stoppage of the 

* Martindale and Westcott, 27ie Extra Pharmacopma, 

* Lauder Brunton and Tail, 8U Bartholomew' $ Iio$pital Beportii 1S70, p. 140. 
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respiration. It agrees with nitrites in acting as a poison to 
muscle. The spinal cord appears to be paralysed before the 
cerebral ganglia, and the convulsions in frogs are of cerebral 
rather than spinal origin. It paralyses the heart of the frog 
when directly applied. It diminishes the oxidising power of the 
blood and communicates to it a chocolate colour, like nitrites, 
and like them also it lessens the blood-pressure. In some 
persons it produces intense headache, even in exceedingly minute 
doses. It is curious that its action upon the blood and organs 
should so exactly resemble that of nitrites, because nitro-glycerine 
is a nitrate and not a nitrite of glyceryl. Hay has shown, how- 
cv(‘r, that nitro-glycerine is decomposed by alkalis, two-thirds 
of its nitric acid being reduced to nitrous acid and uniting with 
the alkali to form a nitrite, whilst the remaining third is set free 
without reduction and forms a nitrate. 

The reasons why nitro-glycerine acts more powerfully than 
nitrites probably are that the whole of it is absorbed without 
decomposition, and that nitrous acid being set free in the blood 
in a nascent condition is more active than it would otherwise be. 

Uses. — Like nitrite of amjd, it is useful in angina pectoris, 
headache, neuralgia, epileptic vertigo, and epilepsy. Its action 
l)eing more persistent than that of nitrite of amyl, it is some- 
times more efficacious. It is sometimes of service in spasmodic 
asthma, uraemic asthma, and in puerperal convulsions. It fre- 
(juontly relieves sea-sickness, and may lessen pain in gastralgia 
and hepatic colic. By dilating the vessels it may cut short or 
prevent the cold stage of ague. By lessening the arterial ten- 
sion and diminishing the resistance the heart has to overcome, 
it is useful when the heart is W'eak in old persons, or from fatty 
degeneration, or where the tension is abnormally high, as in 
Bright’s disease. In conjunction with ehiterium it is said to 
have proved useful in myxeedema. 

B.P. Liquor Sodii Ethylatis . — VuJr p. (*>19. 

HALOID COMPOUNDS. 

These correspond to haloid salts of metals, e.g. ; 

PoUissium Bromide. Ethvl Bromide. 

KBr. (C\H,)13r. 

iCthyl Bromidum. Bromipe of Ethyl. Ilydro- 

bromic Ether. Not othcinal. 

Characters. — A colourless volatile liquid ; of peculiar odour 
and sweetish taste. Specific gravity, 1*419. 

pEKrARATioN. — By dUtilling alcohol with bromide and phoephorus. 

Action anp Uses. — When applied as spray it produces locAl 
-anaesthesia, which seems to dej^nd on the action of the drug on 



T90 


ORGANIC MATERIA MEDICA. 


[shot, 


the nerves as well as on the cold produced. It is used as a local 
anaesthetic in neuralgia. When inhaled it produces anaesthesia, 
and has been recommended as an anaesthetic either alone or as 
a mixture of one part of it with 8 of chloroform and 4 of alcohol. 
Its advantages are that it is not inflammable like ether, that it 
does not irritate the respiratory passages, and that it causes less 
excitement and struggling than ether or chloroform, and is less 
depressing than chloroform. Its disadvantages are that it is 
not absolutely safe, as one death at least has occurred from its 
use. Its odour remains longer in the breath than either chloro- 
form or ether, and some patients dislike its smell extremely. 

iEthyl lodidum. Iodide of Ethyl. CjHjI. (Hydriodic 
Ether.) Not oflicinal. 

Characters. — A colourless liquid, with a penetrating odour. 
It is apt to become decomposed by keeping, and acquire a brown 
colour from free iodine. 

Preparation. — Like bromide of ethyl, using iodine instead of bromine. 

Action and Uses. — It has an anaesthetic action when in- 
haled, which is more slowly produced but is more persistent than 
that of ethyl bromide. It is decomposed in the body, and the 
iodine is excreted in the urine as iodide of potassium. It has 
been given internally as an alterative in doses of 0-2 to 0*5 gm. 
in scrofula and rheumatism, and as a diuretic in cases of cardiac 
dropsy. Its chief use, however, is as an antispasmodic in 
asthi^tic paroxysms, either of the pm‘ely spasmodic kind, or 
occurring in clironic bronchitis and emphysema, or in cardiac 
or laryngeal disease. In some of these cases it gives very great 
relief, and not only cuts short the paroxysm, but benefits the 
bronchitic condition where this is present (cf. p. 562). 

Administration. — It is best given in small glass capsules 
containing 5 minims, and encased in cotton-wool and silk. 
These can be readily carried about, and when the paroxysm 
comes on one is crushed between the finger and thumb, and the 
vapour inhaled from the cotton-wool, which becomes soaked by 
the iodide. 

Chloral Hydras, B.P.; Chloral, U.S.R C,HCL0.H,0; 
165*2. Hydrate of Chloral (Hydrous Chloral), B.P. Chloral, 
U.S.P. 

Characters. — Whitish crystals with a j)eculiar very pungent 
odour, a bitterish caustic taste, and a neutral reaction. It melts 
when heated, forming a colourless liquid, and volatilises if the 
temperature be further raised. 

Preparation. — By laturating abiiolute alcohol with dry chlorine gas 
much hydrochloric acid gas is formed, and the alcohol is first reduced to 
aldehyd, which is then attacked by the chlorine, forming trieWoroZdehyd, 
a word which has been shortened to chloral. Chloral is an oily liquid, which 
u purified with sulphuric acid, and then with hme, and finally converted 
into hydrous chloraf by the addition of water. 
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Solubility. — It is soluble in less than its own weight of water, alcohol, 
or ether, and in four parts of chloroform. 

Reactions. — When mixed with carbolic acid or camphor it liquefies. 
When mixed with alkalis it is decomposed into chloroform and a formiate of 
the base. 

IsiPURiTiES. — Hydrochloric acid and oily impurities. 

Test. — The aqueous solution should be neutral or only slightly acid. A 
solution in chloroform when shaken with sulphuric acid should not impart 
colour to the acid (absence of oily impurities). 

Pbeparation. 

B.F. DOSE. 

•ympns Chloral. Sybcp of Chloral. Chloral in syrup 

and water, 10 grs. in each fi. dr 1 fl. dr. 

Action op Anhydrous Chloral. — Anhydrous chloral applied 
to the skin is absorbed and converted in the organism into 
chloral hydrate. When thus applied it sometimes occasions 
haemoglobinuria and nephritis. Anhydrous chloral being little 
used, the name * chloral * is applied in ordinary conversation 
to chloral hydrate, and in the following account of the action of 
chloral hydrate the name chloral is intended to apply to the 
hydrate. 

Action of Chloral Hydrate. — It destroys low organisms, 
and prevents the decomposition which they occasion. It is there- 
fore sometimes used as an antiseptic. In the mouth chloral 
has a hot, burning taste, and when applied to a raw surface, or 
to the mucous membrane of the eye, it is a powerful irritant. 
W'hen injected under the skin in a strong solution it is apt to 
cause inilammation and suppuration. It was introduced into 
medicine by Oscar Liebreich with the object of attaining by it 
the same effects as those of chloroform slowly administered for a 
length of time. When chloral is mixed with an alkali it is split 
up, yielding formic acid which combines with the alkali and 
chloroform. Liebreich thought that if chloral were administered 
internally the alkalis of the blood would slowly split it up, and 
that chloroform would thus be slowly generated from it in the 
circulating blood for a considerable length of time. His expec- 
tations regarding the utility of chloral as a means of producing 
sleep and relieving pain have been fully answered ; but the theory 
which led him to employ chloral appears to be erroneous, and it 
probably acts as a hypnotic and analgesic without undergoing 
any decomposition in the body. The experiments which have 
led to the conclusion that chloral is not decomi) 08 ed in the body 
arc chiefly those of Hammersten, who found that when a stream 
of carbonic acid was passed through the blood taken from 
chloralised animals, and then passed through a red-hot tube into 
a mixture of starch paste and iodine or a solution of nitrate of 
silver, no reaction occurred, and that the slightest addition of 
chloroform to the blood or the administration of chloroform 
to the animal beforehand always causes a reaction to take 
place. The expired air of chlon^sed animals is also free from 
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chloroform. The chloral is excreted in the urine as such so long 
as the urine is acid, and it is only when the urine is alkaline that 
chloroform is found in it, this being formed by the decomposition 
of the chloral by the alkali in the urine itself. In frog^s, small 
doses slow the respiration, and abolish reflex action, but the 
animal recovers perfectly after several hours. When the dose is 
increased, the stoppage of the heart follows the cessation of reflex 
movements and the animal dies. In mammals, the respiration 
also becomes slow, the pupil contracted, and sleep occurs. From 
this the animal may first be awakened with ease, but it gradually 
becomes deeper, and the reflex movements disappear. Insensi- 
bility occurs first to painful impressions, so that the animal may 
be cut or burned without showing the slightest s}Tnptom8 of 
sensation, whereas it will still withdraw its limb quickly when a 
slight pressure is made upon the toes. Wlien larger closes are 
given, the temperature gradually falls until it can no longer be 
measured by an ordinary clinical thermometer. The respiration 
gets slower and weaker, and finally ceases altogether. When 
chloral is added to the blood, it causes the red corpuscles to 
swell up and become paler, but does not dissolve them. 

Action on the Circulation. — It diminishes the blood-pressure 
in two ways — first by weakening and finally paralysing the vaso- 
motor centre, and thus dilating the vessels ; and secondly by 
weakening the heart. The pulse may at first be quiekenecl, 
possibly, in consequence of the lessened blood -pressure, but it 
afterwards becomes slow. The slowing of the pulse is not dfie to 
any action of the drug upon the vagus, for it occurs after section 
of the vagi, or after the previous administration of nicotine, 
atropine, or curare. The weakening and final stoppage of the 
heart appears to be due to paralysis of the cardiac ganglia, as 
the heart still continues to contract when its muscular substance 
is irritated directly. 

Action on Muscles and Motor Nerves. — The muscles and 
motor nerves are not paralysed by chloral. The paralysis and 
loss of sensibility are of spinal origin. 

Action on the Spinal Cord. — Chloral first increases and 
then diminishes the excitability of the spinal cord, and finally 
abolishes it altogether. It probably acts first upon the grey 
matter, as impressions which are usually painful are not felt at 
a time when tectile impressions still produce reflex. 

Action on the Brain. — At first it may cause a little excite- 
ment of the brain, followed by sleep, and then by coma. These 
actions are probably due partly to the influence of the drug on 
the circulation, and partly to its direct action on the cerebral 
tissue itself. In the first stage of excitement the circulation 
in the brain is somewhat increased, but as sleep comes on the 
vessels contract and the brain becomes aniemie. 

The pupil is almost mvariably contracted ; the temperature^ 
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m has already been mentioned, falls steadily and rapidly, and 
this fall appears to be due partly, though not entirely, to lessened 
production of heat, for it still occurs, though to a less extent, 
when the animal is wrapped up in cotton-wool, or is put in a 
warm place. 

The Treatment of Chloral-Poisoning. — In conjunction 
with Professor Strieker, I found that animals which had received 
a dose of chloral which would certainly kill them if they were 
left exposed, would recover from the effects of such a dose if they 
were wrapped up in cotton-wool. If the dose be still further 
increased, so as to kill the animal even when carefully so wrapped 
uj), it may still be kept alive by being put in a warm place, so 
that its temperature is kept up artificially. If, however, the dose 
be still further increased, the animal will die, notwithstanding 
these precautions. The treatment of cases of poisoning in man 
is the same as in animals, viz. to keep up the temperature of 
the ])atient by putting him in a warm room, covering him with 
blankets, ai)plying hot bottles, and giving stimulants, coffee, Scq. 

Chronic Chloralism. — Despite its nauseous taste, chloral 
sometimes excites a craving, just like morphine, in those who 
have begun its use to allay nervous excitement, or to procure 
sleep. Taken habitually in this manner, it is apt to excite gastro- 
intestinal disturbance, and to prcaluce skin-eruptions (chiefly 
erythematous), which sometimes occur only on taking alcohol 
also, to lower the nutrition, and to cause pains, nervous iiritability 
and depression, which may letwl to disturbance of the mental equi- 
librium. After a time, the dose has to be increased to produce 
the desired effect, but tolerance is not so readily established as in 
the taking of opium or morphine, so that patients have died from 
a slight increase of the dose they have been accustomed to take. 

' Uses. — If equal parts of chloral and powdered camphor are 
rubbed together, they dissolve, and form a syrup. This is use- 
ful in neuralgia, when painted over or gently rubbed into the 
painful part. In the proportion of chloral 1 part, camphor 1 
l)art, and simple ointment 8, it is a useful remedy in the itching 
of skin -diseases. 

The chief use of chloral is to produce sleep. It is useful as a 
hypnotic in the sleeplessness due to overwork or worry, and the 
wakefulness depending on constitutional peculiarity, old age, or 
disease, such as fever, delirium tremens, insanity, and puerperal 
mania. In the latter stage of Bright’s disease, where there is 
great sleeplessness accompanied by high blood-tension, chloral is 
very useful. The sleep which it causes is generally quiet and 
refreshing, and as a rule it is not followed next day by sickness, 
headache, and depression, like the sleep caused by opium. 
Usually, also, the sleep is not too deep to prevent the patient 
being readily awakened for the purpose of taking food. 

Chloral may be used to lessen reflex excitability and diminish 
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convulsions, as well as to produce sleep. For this purpose it is 
given in puerperal convulsions, in the convulsions of children, 
and in chorea and tetanus. In these two latter diseases it must 
be given in large doses. It alleviates the dyspnoea in spasmodic 
asthma, and the asthmatic attacks which occur in persons 
labouring under chronic bronchitis with emphysema. In cases 
of this sort, however, it is well to give it with care, for Kinger 
states that in them it often produces increased lividity and mut* 
tering delirium, lasting for several days. 

The action of chloral as an anaesthetic or analgesic is much 
slighter than that of chloroform, but nevertheless it sometimes 
relieves pain, and for this purpose it has been used in gastralgia, 
intestind and renal colic, neuralgia, and chronic rheumatism 
It has been recommended by Dr. Playfair in doses of 15 grains, 
repeated if necessary in twenty minutes, before the os uteri 
has become completely dilated, to lessen pain in labour. 

Chloral is an antidote to strychnine, physostigma, and picro- 
toxine. Liebreich states that strychnine is an antidote to 
chloral; and while some observers have confirmed his statement, 
others have denied it, so that strychnine has certainly not the 
same power of antagonising the action of chloral as chloral has 
of antagonising strychnine. 

Chloral is a useful remedy in sea-sickness, and in the incon- 
tinence of urine in children. 

B.P. Butyl-Chloral Hydras. Hydrate of Butyl- 
Chloral. C^H^ClaO.HjO.-— {Synonym : Croton-chloral hydrate, 
wrongly so called.) 

Characters. — It forms white pearly crystalline scales, with a 
pungent smell, and acrid, disagreeable taste. 

Solubility. — It ia sparingly soluble in water (1 in 100), but is readily 
soluble in glycerine (1 in 4). 

Pbeparation. — By acting on cold diy aldehyd at 14® F,, with chlorirns 
separating the butyl-chloral by firactionaf disliUation, and converting it into 
solid hydrous butyl -chloral by the addition of water. 

Dose. — To lessen pain, 1^-5 gr. (0-1-0-3 gm.) ; as bj-pnotic, 
6-16 gr. (0-3-1 -0 gm.). 

Action. — It acts much like chloral, though less powerfully, 
and has a less depressing effect on the heart, and is much less 
poisonous than chloral. It is said by Liebreich to affect the fifth 
nerve especially, and cause anaesthesia in the parts supplied by 
it before general anaesthesia is produced. 

Uses. — It has been used especially in facial neuralgia and 
migraine and paroxysmal toothache. It has been used also as 
a hypnotic instead of chloral in cases of weak heart. 

Adminis-tbation. — The disagreeable taste is test covered by 
syrup of tola, and it may be suspended in almond mixtare or 
mucilage. 

Bromal Hydrate. C3r,0H. Not officinal. 
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Chabactbbb. — An oily colourless substance, with a strong 
smell andj;>uming taste. 

Preparation. — It is prepared in the same way as chloral hydrate, bromine 
vapour being employed m place of chlorine. 

Action. — I t irritates the eyes and produces running at the 
nose. It has a narcotic action like chloral, but causes more 
excitement and less profound sleep. It has a more powerful para- 
lysing action on the heart, and is poisonous in smaller doses 
than chloral. It generally causes salivation, and profuse secre- 
tion from the bronchial mucous membrane accompanied by 
congestion. In toxic doses it produces cyanosis, dyspnoea, and 
death with convulsions, which are probably due, in great measure 
at least, to clogging of the respiratory passages. 

Use. — I t is said to have been of use in epilepsy. 

Bichloride of Methylene. CH^Ch. Not officinal. 

Characters. — A colourless volatile liquid, with a smell like 
chloroform. Sp. gr. 1*344. Boiling point, 40® C. (104® F.). 

Preparation. — By acting on chloroform with nascent hydrogen, 
CHCI3 + H, - CR,C1, + HCL 

Action. — Like that of chloroform but more rapid, though a 
larger quantity is required. It is said to depress the action of 
the heart more than chloroform, but it has been found a very 
satisfactory anaesthetic in ovariotomy. 

It is very doubtful whether the substance sold as bichloride 
of methylene is au}’thing but a mixture of chloroform and alco- 
hol, as the pure substance is expensive. 

Chloroformum, B.P. ; Chloroformum Venale, U.S.P. 
Chloroform. CHClj,* 119*2. 

Characters. — A limpid colourless liquid, of an agreeable 
ethereal odour, and sweet taste. Specific gravity 1*497. 

Solubility. — Dissolves in alcohol and ether in all proportions ; and in 
water to the extent of 1 volume in 200, communicating to it a sweetish taste. 

Reactions. — It is not coloured by agitation with sulphuric acid, leaves no 
residue and no unpleasant odour after evaporation. 

Preparation.-— B y distilling alcohol with chlorinated lime and slaked 
lime, washing the distillate with sulphuric acid, and redistilling from slaked 
lime and calcium chloride. 

In this process the alcohol probably first becomes reduced to aldehyd. 
From the aldehyd, chloral is formed, and this is broken up by the caustic 
lime into formate of calcium and chloroform. 

Ald.*hyd.: Chloml. 

C,H,0 -f 8Clj - C,HCI,0 d- 8HC1. 

Formate of Cololom. Chlomfonn. 

2C,HCl,0 4- Ca(HO), - Ca(CO.OH), + aCHCl,. 

Or, disregarding the intermediate steps, the reaction may be represented 
thus;— 

Gal oi urn 

Alcohol, hypochlorite. 

4C,H,0 8C»C1,0, - SCHOI, 8C.(CO.OH), + SOaOl, 8H,0. 
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lifPtmiTiEs. — Hydrochloric acid, chlorine, hydrocarbons, alcohol. 

Tests. — T he same as those of purified chloroform. 

Dose. — 3 to 10 min. 

U.S.P. Chloroformum Purificatum. Purified Chloro- 
form. CHCI3; 119-2. 

Preparation. — By mixing chloroform (200) with sulphuric acid (60) and 
•allowing them to stand, with occasional shaking, for twenty-four hours ; then 
separating the lighter liquid and adding to it carbonate of sodium (10) pre- 
viously dissolved in water (20). The mixture is then agitated thoroughly for 
half an hour and set aside. The chloroform is then separated from the 
supernatant layer, mixed \^dth alcohol (2), transferred to a dry retort, and 
lime (1) 18 added, and the liquid distilled, taking care that tlie teiii])erature 
does not rise above 67*2® C. (158® F.), into a well-cooled receiver, until the 
residue in the retort is reduced to 2 parts. 

Tests. — If 5 c.c. of purified chloroform be thoroughly agitated v\ ith 10 c.c. 
of distilled water, the latter when separated should not affect bine litinns- 
paper (absence of acidsl, nor test -solution of nitrate of silver (chloride), nor 
test-solution of iodide of potassium (free chlorine). If a portion he digested 
warm with a solution of jiotassa, the latter should not become dark-ct)loure<l 
(absence of aldehyd). On shaking 10 c.c. of the chloroform %\ilh 5 c.c. of 
sulphuric acid, in a glass- stoppered bottle, and allowing them to remain in 
contact for twenty -four hours, no colour should he imparted to either li(]Uid. 
If a few c.c. be permitted to evaporate from hlottmg-j)aper, no foreign odour 
should be perceptible after the odour of chloroform ceases to be recogni.scd. 

Prepa.rati«)N8. 

8.F. 

JLqnti Chloroformi 

^LinlnBeBtuiii Ctaloroformi (vuli' p. 510) 

Spirltns ClUoroforml 

Tinotara CtUoroformi Composita . . . 

M „ et Morpbiaae.. 

r.rt.p. 


Linimentam Chloroformi (vide p. 517; 10 p<'r cent. 

Mistura Chloro/onni S „ ,, 

Spintus Cnlorofomii 10 „ „ 


U.S.P. Mistura Chloroformi. Cm^RoiMitii Mixture. Purified chloroform 8, 
^camphor 2, fresh yolk of egg 10, water H). 

Dose. — 1 to 2 tablespoon fuls. 

Spirlttu ClUorofonaif M, mud. 'U.S.F. Spirit or Cheoroform. 

Chloroform 1 fi. oz., rectified spirit 19 fi. oz., B.P. ; purified chloroform 10, 
alcohol 90, U.S.P. 

Dose.— 20 to 60 xnin. 

XJP. Tlnctura Ctilorofomil Campoalta. Compounu Tixcttiie of CniiOBo- 

FOBM. 

Chloroform 2 fl. oz., rectified spirit 8 fl. oz., compound tincture of cardamoms 
10 11. oz. 

Do8e.-~ 20 to 60 minims. 

Uses. — The liniment is nsed as a stimulant and local anses- 
thetic. Spirit of chloroform, chloroform mixture, and compound 
tincture are used as carminatives and sedatives. Chloroform 
water as a vehicle and carminative. 

Action of CHLOROFORif. — When mixed with albumen, 
chloroform produces a precipitate, but renders the supernatant 
albumen more easily filtered than before. It is a powerful sol- 
vent of protagoD, which forms the essentiid ingr^ent both of 


D08K. 

.1 volume in 200.. ^-‘2 fl. oz. 

1 M 2. 

1 „ 20 . 20-00 min. 

.1 „ 10... 20-00 min. 

.1 H ..5-10 min. 
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the nerve-centres, of the nerves themselves, and of the red blood- 
corpuscles, and some authors have considered that to this sol- 
vent property the action of chloroform as an anaesthetic was, in 
some measure at least, due. This, however, is at present hypo- 
thetical. It appears to lessen the oxidising power of the blood, 
although not to a very great extent, for the diminution of this 
power is hardly perceptible in the blood of animals poisoned by 
chloroform, although distinct in blood which has been mixed with 
it. Wlien applied to the skin, it evaporates rapidly, and produces 
a feeling of cold. When its evaporation is prevented, it passes 
through the epidermis, and acts as an irritant on the skin, produc- 
ing rubefaction, and leaving behind a painful burning spot, or 
even vesication. It greatly assists the absorption of organic alka- 
loids by the skin, so that a number of them will pass through the 
epidermis and be absorbed with considerable ease when mixed 
with chloroform, although they would not pass through at all if 
applied as an alcoholic solution. In the mouth it has an exceed- 
ingly sweet taste, and stimulates the secretion of saliva. W^hen 
swallowed in large quantities, it acts first as an irritant, produc- 
ing gastro-enteritis, and afterwards, from its absorption, will 
cause ana'sthesia and coma, so that the vomiting, pain at the 
epigastrium, and purging, %vhich are first observed, gradually 
pass off, and are succeeded by stupor, coma, and abolition of 
reflex sensibility, which may either end in death, or may pass 
off, while the irritation of the intestines and stomach may con- 
tinue for some time afterwards. In small doses it probably 
stimulates the secretion of gastric juice and the movements of 
the stomach (cf. p. 367), and both increases and co-ordinates 
more perfectly the movements of the stomach and intestines, so 
that it causes expulsion of flatulence and relieves griping. 

After absorption into the blood, either from the stomach or 
from the lungs, it acts on the nervous system in somewhat the 
same way as alcohol, paralysing the nerve-centres in much the 
same order. Its action, however, is more rapid than that of 
alcohol, and it does not appear to produce the stimulation with- 
out derangement of the mental faculties which marks the first 
stage of the action of alcohol. Chloroform appears to derange 
the mental faculties from the very first. The effect of chloroform 
may generally l>c divided into three stages : (1) of imperfect 
consciousness, (2) of excitement, and (3) of anaesthesia ; or per- 
haps one might divide it more exactly into four stages (p. 206), 
and add a fourth stage, that of paralysis. Its first effect is to 
produce a feeling of warmth over the surface, with affection of 
the optic and auditory nerves, noises being heard in the eai*8, 
and a sensation of light experienced in the eyes. There is also a 
feeling of oppression at the chest, and sometimes a choking sen- 
sation, occasionally accompanied by cough. The choking and 
oough are more especially felt if the vapour is administered in 
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too concentrated a form, and not nnfreqnently the patient will 
put up his hand to try and take away the cloth containing the 
chloroform. External impressions are now slightly felt, sounds 
are faintly heard, questions are slowly and imperfectly answered, 
and any sensation of pain which may be present becomes greatly 
diminished or entirely disappears. In children and weak persons 
this stage may paas into that of complete anaasthesia, but in 
most cases it is succeeded by the stage of excitement. The 
patient is no longer conscious of what is going on around him, 
but he may, according to his temperament, sing, shout, or 
struggle violently. The violent struggles are more especially 
noticed in men of irritable temperament, who have been accus- 
tomed to the use of alcoholic stimulants. In them the excitement 
is greater, and more chloroform is required in order to produce the 
stage of complete aniesthesia. During the violent struggles, the 
efforts of the patient may induce him to hold his breath uutil suflfo- 
eation seems impending ; the face becomes livid, the eyes promi- 
nent, and the jugulars distended. The struggling is usually less 
in women than in men, and is less in patients exhausted by pre- 
vious illness. In women, hysterical sobbing or crying may occur ; 
occasionally indications of venereal excitement have been ob- 
served, and even a complete venereal orgasm. When the chloro- 
form is pushed, this stage soon subsides, and the patient passes 
into the state of complete anesthesia. The limbs become 
flaccid ; when the hand is taken up it falls like that of a corpse ; 
painful stimuli produce neither reflex action nor any indication 
of sensation. The last reflex actions to disappear are those from 
the conjunctiva, the anus, and the vagina. When touching the 
conjunctiva no longer causes reflex contraction of the eyelid, 
ansssthesia may be regarded as complete, and surgical operations 
may be commenced. During the administration of chloroform 
the respiration is generally first rendered somewhat slow, then 
quicker, and lastly steady, unless the anaesthetic be pushed too 
far, when it again becomes slower and weaker, and finally ceases 
altogether. The pulse is usually affected in a similar manner. 
The reason of this appears to be that the chloroform vapour, as 
it descends the respiratory passages, successively irritates those 
parts with which it comes immediately in contact : (1) the nasal 
mucous membrane, (2) the larynx, and (3) the lungs. It causes, 
through the nerves of the nose and larynx (p. 242), reflex 
blowing of the respiration and reflex slowing of the pulse. As 
these nerves gradually become paralysed by the action of the 
ding, its stimulating effect on the branches of the vagus dis- 
tributed to the lung becomes manifest in accelerated respiration, 
usually accompanied by a quickened pulse. Next, as the drug 
•continues to act, it pai^yses those nerves also, and the respira- 
i»ry centre, being now no longer affected by any reflex irritation, 
continues to keep up the respiratory movements with a some* 
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VfheA slow and steady rhythm. If the drug be now pushed still 
further, the respiratory centre itself becomes paralysed, the 
respirations become still slower and feebler, and finally cease 
altogether. These alterations in the respiratory rhythm during 
the administration of chloroform may sometimes be more or less 
interfered with by the effect upon the respiratory centre of blood 
which has become venous in consequence of the altered respira- 
tory movements. The action of the heart is also modified by 
<*hloroform, the pulse usually becoming somewhat slower just at 
first ; then accelerated during the whole period of excitement ; 
and afterwards steady, at or below its normal rate. The blood- 
pressure is usually lowered, and if the chloroform vapour be 
strong the pressure may fall very considerably, and may even be 
reduced to zero. The fall of blood-pressure is probably due 
in great measure to the dilatation of the vessels, but it may also 
be partly owing to enfeebled action of the heart, even at the 
beginning of the anaesthesia. When the chloroform has been 
pushed so far as greatly to lower the blood-pressure, the fall is 
caused, to a great extent, by the weakening of the heart. The 
dilatation of the vessels is not due to paralysis of the vaso-motor 
nerves, for these, when irritated directly, will still cause the 
artery to contract during chloroform-narcosis. It appears to be 
due to paralysis of the vaso-motor centre. The reflex power of 
this centre is first diminished, and then abolished, by chloroform, 
so that irritation of a sensory nerve during imperfect chloroform- 
narcosis, causes only a slight rise of blood-pressure, and in per- 
fect narcosis no rise at all. 

The tension of the intercellular fluid and the lymph in the 
eye appear to be diminished, so that the mammae become flaccid, 
the intra-ocular tension is diminished, and irregular astigmatism 
may occur. 

The nervous S3rstem appears to be paralysed in the following 
order : first, the cerebral hemispheres ; next, the grey matter of 
the cord ; next, the white matter ; next, the reflex power of the 
medulla oblongata ; next, the automatic power of the respiratory 
centre, and lastly, the cardiac ganglia. 

The order in which the nerve-centres are paralysed may 
sometimes be changed, and the heart may be affected before the 
respiration. 

Dangers op Chloroform. — Cases may arise where it is im- 
possible to obtain assistance, but whenever it is possible to obtain 
help, ansBsthetics should never be given without the presence of 
a third person, both for the sake of the administrator and of 
the |>atient. In consequence of neglecting this rule, a number of 
medical men have suffered severely from false charges of assault 
and rape brought against them by female patients. These 
charges, though perfectly false, have frequently been brought by 
imtients in all good faith, and under the beUef that they were 
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true. The action of alcohol on the sexual centres in the brain 
(pp. 448 and 450) is surpassed by that of chloroform, and sexual 
excitement caused by the latter (p. 798) may be accompanied by 
delusions, which are afterwards remembered and beheved by the 
patients to have been real events. By having an assistant in the 
room false charges arising from such delusions may be disproved ► 

For the patient’s sake also no one should attempt, if it can 
possibly be avoided, both to administer anaesthetics and to 
operate, for this is more than a single man can do, and the 
attempt to do both is likely to lead to failure in either one or 
both. 

The dangers resulting from the employment of chloroform 
are : (1) death by stoppage of respiration ; (2) death by 
stoppage of the heart. Usually the respiration stops befoie 
the heart. This order, however, may be somewhat varied,, 
because occasionally the heart will fail l)efore the respiration. 
This may sometimes be due to the employment of too strong 
chloroform vapour, because this %*ery quickly paralyses the 
heart; but sometimes the stoppage of the heart before the res])i- 
ration may be due to the shock of the operation, and not to the 
chloroform. 

The respiration may stop from (1) obstruction to the en- 
trance of air into the glottis by the tongue, by vomited matter-, 
or by blood, (2) by mechanicai interference with the respiratory 
movements, (3) by paraljrsis of the respiratory centre. If tlie 
heart is naturally feeble it is more apt to b^ome paralysed. 
Aortic or mitral regurgitation do not by themselves contra-indicate 
the use of chloroform ; but in all cases the heart should be pr» - 
rioufily examined, and if it is found to be weak and dilated, as in 
emphysema, and especially if there should be reason to susi^ef t 
fatty degeneration, it is safer to employ ether. This is esix^ciully 
the case in persons who have been addicted to tlie use of alcohol. 

PREc.\rTioNs. — (1) If the patient should partially wake from 
chloroform-narcosis during an operation, sickness is very likely 
to occur. In order to prevent this, it is well that the pati(‘nt 
should take no solid food for four or five hours before the opera- 
tion ; but, at the same time, his strength should be kept from 
sinking by the administration of beefrtea, along with some, 
alcoholic* stimulant three hours iKjfore. When vomiting does 
occur, the head of the patient should be turned on one side, so 
as to allow an easy exit to the vomited matters, which should^ 
if necessary, l>e removed from the mouth. Mr. Mills tells me 
that the most common causes of obstruction to the respiration 
are either falling back of the tongue or depression of the chin. 
Both of these ma^ be remedied by changing the position of the 
head by turning it on one side, or forcibly drawing the chin away 
from the sternum at each inspiration. Very seldom it may be 
necessary to draw the tongue forwards with (hressing forceps* 
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(2) Mechanical interference with the respiratory movements may 
occur from unwary pressure upon the chest, interfering with the 
thoracic movements. The most common cause of this is the 
weight of the patient’s own body, when any operation upon the 
back requires him to be laid upon his face. In such cases, 
special watch should be kept upon the respiratory movements. 
Mechanical interference with respiration may occur in old people 
who have lost their teeth. The flaccid lips and the alas nasi are 
in them drawn inwards at each inspiration, and acting as valves 
prevent the entrance of air into the trachea. In such cases the 
mouth should be opened by the fingers (Esmarch). 

Stoppage of the respiration may occur from the patient spas- 
modically holding his breath during the stage of excitement, but 
this usually soon passes off if the aneesthetic be pushed. The 
struggling is less if the aniesthetic be given gradually. (8) Para- 
lysis of the respiratory centre takes place when the drug is 
pushed too far. It may sometimes occur suddenly, after a fresh 
quantity of chloroform has been poured upon the cloth used in 
administration. If the respiration ceases the administration of 
chloroform should be discontinued, and the patient roused by 
flicking the cheeks and breast with a wet towel. The tongue 
should be drawn forwards with forceps and artificial respiration 
begun if necessary. As a rule the patient can be restored with 
comparative ease by means of artificial respiration, provided the 
heart continues to beat, but on rare occasions even the prolonged 
use of this means does not induce any further voluntary respira- 
tory movement. The easiest way of performing artificial respira- 
tion is to press the sternum forcibly inwards, and allow it to 
return to its normal position by its own elasticity. The pressure 
Bhould be exercised synchronously with the operator’s own re- 
spiration. Each time the sternum is depressed the ends of the 
fingers may be pressed under the cartilages of the ribs on the 
left side, so as to stimulate the heart mechanically also. 

Stoppage of the heart may occur suddenly, and may take 
place while respiration is still going on. It is usually ascribed 
to the chloroform, and no doubt concentrated chloroform vapour 
inhaled into the lungs may arrest the heart. Very commonly, 
however, it is reflex, and when death occurs in such a case it is 
to bo attributed to the want of chloroform rather than to its 
excess. It is worthy of note that in the greater number of the 
cases recorded as deaths from chloroform, the statement is made 
that the quantity administered was very small, and that ansss- 
thesia was incomplete. Before anffisthetics were used at all, 
<lcath from shock auring operation was by no means uncommon, 
and no doubt it still occurs during iinj>erfect anaesthesia, although 
complete anflesthesia tends to prevent it. The operations in which 
death during chloroform chiefly occurs are short and compara- 
tively slight, though painful, such as extraction of teeth, and 
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evulsion of the toe-nail — operations in which the introduction of 
deep chloroform anjesthesia might be regarded as superfluous, 
and involving a waste of time. These operations appear to be 
dangerous during imperfect narcosis, and not so when either no 
anaesthetic at all has been given, or complete anaesthesia has 
been produced. The reason of this probably is that when no 
anaesthetic is given, irritation of the sensory nerves during the 
operation causes two effects— slowing or stoppage of the heart, 
and reflex contraction of the vessels. This contraction neutralises 
the result of cardiac weakness or stoppage, maintains the blood- 
pressure, and thus prevents syncope. During imperfect anaes- 
thesia, the reflex contraction of the vessels is destroyed, whereas 
the effect on the heart may still persist, so that irritation of a 
sensory nerve may produce syncope by stopping the supply of 
arterial blood from the heart, while the blo<^ still flows rapidly 
from the arterial system through the capillaries into the veins. 
When the anaesthesia is complete, both reflexes are paralysed, and 
the circulation remains imaffected by any impression made upon 
the sensory nerves. Even when chloroform anesthesia appears 
perfectly complete, death from shock may still occur, at any rate 
in the case of animals. I have noticed this on two occasions 
when engaged in making a gastric fistula in a dog. The animal 
was completely anajsthetised, but in both instances, when drawing 
upon the stomach in the process of inserting a cannula, the 
animal died suddenly. On mentioning this to Professor Schiff, 
he informed me that he had had many similar experiences, so 
that he had entirely abandoned the use of chloroform in such 
operations, and substituted ether. 

When the heart stops, the treatment to be adopted is to lay 
the patient’s head lower than his body (p. 264), to keep up arti- 
ficial respiration, and to administer nitrite of amyl by inhalation. 

Instead of the plan of artificial respiration already men- 
tioned, Sylvester’s may be used. Howard’s plan may be used 
for very strong patients, but is not suitable for delicate ones. 
Eespiration may be assisted by stimulating the diaphragm by 
the application of a faradaic current to the phrenic nerve. One 
]X)le is applied to the epigastrium and the other to the side of 
the neck^ and the current is made and broken during the time 
ihat the inspiratory movement is being made artificially. 

Uses. — The vapour of chloroform may be applied to the eye 
in photophobia, to the os uteri in pruritus pudendi, neuralgia, 
ulceration, or cancer of the uterus, in order to relieve pain. A few 
drops held in the hand of the nurse and inhaled by a child when 
a paroxysm of whooping-cough comes on, will lessen its violence. 

The power of chloroform to aid the absorption of vegetable 
alkaloids may be employed in order to assist their action when 
applied externally, but care must be taken not to apply them 
over too large a surface when using su^ drugs as acomte os 
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^eratrine in combination Tvith chloroform or chloroform liniment* 
A pledget of cotton-wool dipped in chloroform is frequently em- 
ployed as a remedy in toothache ; but as the chloroform irritates 
the pulp, and may increase pain afterwards, Einger recommends 
a piece of linen moistened with chloroform to be folded over the 
tooth, so that the vapour may act upon the pulp without irritating 
it. It relieves vomiting from gastric catarrh or sea-sickness, 
lessens flatulent distension of the stomach and intestines, and 
may be used in dyspepsia and diarrhoea after the irritant has 
been removed. In cases of dys^^epsia and chronic gastritis with 
dilatation, washing out the stomach with chloroform water has 
proved useful, by lessening pain and irritability of the stomach, 
diminishing the dilatation, by preventing decomposition and the 
formation of gas, as well as by exciting movement and secretion 
in the stomach. 

Chloroform, in combination with small doses of morphine, 
and with some adhesive vehicle such as glycerin, is a useful 
remedy in coughs, more especially the coughs of phthisis. Wlien 
inhaled to an extent quite insufficient to produce even the earlier 
stages of anajsthesia it may relieve the paroxysms of asthma. The 
first stage of chloroform action, viz. partial anaesthesia and par- 
tial loss of consciousness, is useful in biliary and renal colic, and 
in other cases of very severe pain, such as intestinal colic, severe 
neuralgia, aneurism, and during labour. A most ingenious plan 
of administering chloroform in such cases has been devised by 
Mr. Image, of Bury St. Edmunds. A piece of blotting-paper or 
lint is put in the bottom of a tumbler, and moistened with chlo- 
roform. The patient then takes the tumbler in the hand and 
inhales the vapour. The shape of the tumbler prevents it from 
l)eing brought too close to the face, so that the vapom- is always 
inhaled with a free admixture of air. As soon as it begins to 
take effect, the patient’s hand and the tumbler drop, so that the 
inhalation ceases. When the effect begins to pass off, the patient 
again raises the tumbler and inhales anew, and so the process 
may go on for a long time, without any further care on the part 
of the attendant than to keep the lint or blotting-pai>er in the 
tumbler moist with chloroform. 

In severe cases of chorea with cerebral symptoms, the in- 
halation of chloroform may be necessary; care is, however, 
necessary if there be any cardiac disease. In the administra- 
tion of chloroform for surgical oixjrations, the towel or napkin 
may be folded bo os to form an imperfect cone, into the con- 
cavity of which a little chloroform is poured. The towel is then 
held over the patient’s face, a few inches from his nose, the apex 
of the cone touching the bridge of the nose, its base being 
directed downwards, and its margin a couple of inches from the 
face. Care should be taken that no part of the towel which is 
wet with chloroform touches the face, on account of the burning 

9 V a 
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sensation which it produces, and that a free admixture of air be al- 
lowed and the vapour not administered in too concentrated a state. 

Another way of giving it is to spread a single fold of the 
napkin over the patient’s face, and allow the chloroform to fall, 
a drop at a time, upon the napkin a little in front of the nose. 
The drug may be administered in a similar way upon a wire 
mask covered with a single layer of flannel. In order to avoid 
the possibility of the patient inhaling too concentrated a vapour, 
an apparatus has been devised by Mr. Clover, consisting of a 
bag of 10,000 cubic inches capacity, which is fdled with air 
containing 4 per cent, of chloroform vapour, and from this the 
patient is allowed to inhale by means of a flexible tube and a 
mask. The apparatus is filled by pumping successive quantities 
of air from a bellows holding 1,000 cubic inches through a box 
heated by hot water, into which 82^ minims of chloroform have 
been injected, a quantity just suflBcient to charge the air with 
the proper amount of chloroform. 

A mixture of 1 part of alcohol with 2 of chloroform and 3 of 
ether, known under the name of the ‘ A, C, E Mixture,’ is some- 
times used instead of chloroform. It is supposed to have the 
advantage of being more stimulant and less depressing to the 
heart than chloroform. One disadvantage of it is that the three 
constituents evaporate with unequal rapidity, so that at the end 
of an operation a patient may get a much larger proportion of 
chloroform than of the other two. 

lodoformum, R and U.S.P. Iodoform, CHI,; 892-8. — 
Iodoform should be kept in well-stoppered bottles, in a cool place. 

Characters. — Shining, lemon-yellow, crystalline scales, some- 
what greasy to the touch ; having a persistent and disagreeable 
odour and flavour. 

Solubility. — ^Very Blightlj soluble in cold water, more soluble in rectified 
spirit, soluble in chloroform or ether, readily and entirely soluble in warm 
ether ; the solutions being neutral to litmus paper. 

Reactioxs. — When heated it first melts to a brown liquiib then gives off 
brown and violet vapours, leaving a black residue which entirely disappears 
on continued igmtion. Warmed with an alcoholic solution of potash and 
the resulting fluid acidified by nitric acid, iodine is liberated, the mixture 
ac(iuiring a brown colour, or, when cold, a blue colour on the addition of 
mucilage of starch. 

Pbepabation. — B y mixing alcoholic solution of potash with tincture of 
i^Kline, and evaporating ; or by the action of iodine on a mixture of alcohol 
and solution of carbonate of potassium or sodium. 

Dose. — J-3 grains. 

Pbefaaatioks. 

Euppoaltort* XodeDermi 8 grains in each suppository. 

ss. tcr.su^. 

XotfaflwBil (with benzoated lard),.,! part in 10. 

Abmikistratioh. — I t may be given in the fonn of pill, made 
np with sugar of milk, tragacantb and glycerin,, or as a Bop?^ 
pository made up with cacao-batter. 
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As an inhalation in phthisis, a solution may he used con- 
taining 20 grains of iodoform, 20 minims of oil of eucalyptus, 
or 10 of creasote, J fl. oz. rectified spirit, and ^ fl. oz, of ether. 
This is used with an inhaler of horsehair matting lined with 
cotton-wool, on the interior of which the solution is dropped 
(Dreschfeld). 

The disagreeable smell of iodoform may be covered by Tonquin 
bean (60 per cent.), Coumarin, or to some extent by ground coffee. 

As an external application it may simply be dusted over the 
sore and covered with cotton-wool, or cotton-wool may be soaked 
in an ethereal solution of it and then dried. The quantity of 
iodoform in the cotton-wool should be at least 10 per cent. It 
may be applied to the nose or throat as snuff, or mixed with half 
its weight of starch as insufflation, or an ethereal solution may 
be applied as spray. The nozzle of the spray-producer is apt 
to become choked and must be washed out frequently with pure 
ether. It may also be applied to the nose in the form pf a bougie 
containing a grain made up with gelatin and glycerin. In 
gonorrhoea, bougies composed of iodoform 6 grains, oil of euca- 
lyptus 10 minims, and cacao-butter 85 grains, are useful in the 
acute stage. 

Action. — Iodoform destroys bacilli, and is an antiseptic 
and deodorizer of very considerable power. It also destroys 
leucocytes. When applied in substance or strong solution it 
jiroduces no local irritation, but acts as a local anesthetic. Its 
lK)wer in this respect is so great that a suppository containing it 
when introduced into the rectum may so diminish sensibility 
that defaecation may occur without the knowledge of the jierson 
or animal (Wood). 

Its absorption from the intestine is probably aided by fat. 

It weakens the circulation when taken for some time, and 
when applied to the frog’s heart it has a powerful paralysing 
action on the cardiac ganglia in the same way as chloral and 
iodal (p. 823). 

It has a marked action on the nervous system. In cats 
and dogs it produces narcosis, but not in rabbits. In man it 
may be absorbed from wounds and affect the nervous system, but 
instead of producing sleep or ansesthesia, as in dogs, it usually 
causes, in slight cases of poisoning, sleeplessness, heacWche, irrita- 
bility, and loss of memory. In severe cases it produces maniacal 
attacks, hallucinations, or melancholia. 

These disagreeable effects api)ear to be diminished by bicar- 
l)onate of potassium or sodium in doses of 10 grains hourly.^ It 
appears to have an extraordinary power to prevent the develop- 
ment of giant-cells, and may thus prevent morbid tissue-growth. 
Uses. — Its local ana^t^etic and antiseptic actions render 


* Behring, mcd, BkUl., 1884, Ko* 9. 
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it useful as a dressing after operations instead of carbolic acid, 
and it is especially useful vWe a regular antiseptic dressing 
cannot be applied, as in operations on &e bladder or rectum, or 
^rounds or ulcers of these parts. It is a most useful application 
to poisoned wounds, chancres, phagedssnic or syphilitic sores, 
and to fungating growths generally. It induces healthy action 
in indolent sores. In deep-seated infiltrations of lupus it is used 
after the epidermis has been macerated and removed by the 
action of a strong solution of potash. It lessens the discharge 
and disagreeable smell of ozsena. It has been used as a vapour 
in cases of phthisis, and also given internally, but with doubtful 
result : an ointment, 1 in 5, has been found useful rubbed into 
the scalp in tubercular meningitis. 

Methylal. Vide Appendix. 

Urethane. Vide Appendix. 

lodoL Vide Appendix. 
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CHAPTER XXX. 

CABBON COMPOUNDS— AROMATIC SERIES. 


Carbon Nucleus. — I n this series the carbon atoms are supposed 
to be linked so as to form a closed chain or chains. The lowest 
member of the series contains six atoms of carbon, which are so 
linked that the group has sk free affinities, thus : 


-A- 



For convenience’ sake, this carbon ring, or nncleos, is often 
graphically represented simply thus : 



Badioal. — When five of the free affinities are saturated by 
hydrogen, the group forms an organic radical with one free 
affinity, termed phenyl : 

H H 




Htdbidb. — W hen this free affinity is also saturated by 
hydrogen, the group forms phenyl hydride, or ben- 


zene, or benzol, which must be carefully distinguished from the 
benzin already mentioned (p. 762). 

Bodies belonging to the aromatic group differ from those of 
the fatty series in the fact that they do not readily link on other 
substances to themselves, and so form compounds by addition. 
They form Uiem rather by substitution. 
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Alcohol. — Wlien one atom of hydrogen in benzene is re- 
placed by hydroxyl (OH), phenyl- alcohol or carbolic acid is 
formed ; 

H, or CeH^OH. 

The name of phenol has been given to this body as it is 
more convenient than the names phenyl-alcohol or carbolic acid, 
and its termination, “ ol,” indicates that it resembles alcohol in 
its constitution. 

The relations of some of the other members of the aromatic 
group to each other may be more easily seen if they are put in a 
tabular form : 


Benzene, CgH^.H. 

Phenol, ^^OH, or CeH^-OH, 
in ■which 1 atom of hydroxyl (OH) replaces 1 of H in benzene. 
Nitrobenzene, I CoH^.NOj, 


in which 1 atom of nitroxyl (NO^^) replaces 1 of H in benzene. 


Amidobenzene, or 
Anilin 



Ji 

or C^,.NH 3 , 
H, 


in which 1 atom of amidogen (NH,) replaces 1 of H in benzene. 


Benzoic acid, or 
Phenylformic acid, 



or CftHft.CO.OH, 


in which 1 atom of carboxyl (CO'OH) replaces 1 of H in l>enzcne, 

Benzoic acid may also be regarded as formic acid in which 
one atom of hydrogen is replaced by phenyl, and so it may be 
called phenyl-formic acid. 

As the carbon atoms in the benzene ring or nucleus are sup- 
posed to be arranged symmetrically, it does not matter which 
atom of hydrogen is replaced by another radical if the substitu- 
tion takes place only in one atom, e.g. in phenol. 

If we number the carbon atoms so as to distinguish them 
from one another, thus : 


1 

6/\2 



•<JHAP. XXX.] CARBON COltPOUNDS— AROMATIC SERIES. 809 


it is evident that phenol is always the same, whether the hy- 
-droxyl is attached to the carbon atom, 1, 2, or 3, &c. &c. : 

HO 

0 X. 

But this is not the case when substitution occurs at two or 
more points in the benzene ring. 

Thus when substitution in the benzene ring occurs at two 
points these may take three different positions. 


^HO 


a 


1 

and 

2 

1 

and 

3 


The substitution-products 
1 and 6 are the same 
as 1 and 2, and are usually 
termed ortho-compounds. 

1 and 5 are the same 
as 1 and 8, and are usually 
termed meta-compounds. 



1 

and 

4 




1 and 4 are usually termed 
para-compounds. 


Thus three isomeric forms may occur. 

When two atoms of hydrogen are replaced by two of hydroxyl, 
instead of by one, as in phenol, we have three isomeric substances, 
differing from one another only in the relative position of the 
substituted atoms. These three bodies are pyrocatechin, in which 
the position is 1 and' 2, resorcin, 1 and 3, and hydroquinone, 
1 and 4. The relative position of the hydroxyl groups in these 
three bodies is indicated in their formula3 by the figures (1 : 2), 
(1 : 8), and (1 : 4), or by the terms ortho, meta, or para, re- 
spectively. 


H 

I 

0 


a 


-O-H 


H 

1 

H 

1 

1 

0 

1 

0 

A 

A 






Pyrooateobin* 

Ortho-di-hydroij-benseiia. 


R«8orciii* 

Meta-di-bydroxy-benstfie. 


HydraqtdnoiM. 
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When three atoms of hydrogen in benzene are replaced by hy- 
droxyl we get tri-hydroxy-benzene — pyrogallol or pyrogallio acid. 

H 


i 


S|0-H 

'*0— H 
CA(OH).. 

Tn-bydrozy-benzene. 

PypogalloL 

When two atoms of hydrogen in benzene are replaced, the 
one by hy^oxyl (OH) and the other by carboxyl (CO.OH), we 
get three isomers, salicylic acid, oxybenzoic acid, and para- 
oxybenzoic acid. 

H H H 

A 

0 







0 


0 

/ 

_ H 

Sali^lio Acid. Ozybenxoio Add. Para.ox;benzoio Add. 

Pyridine (CjHjN) is probably formed by one atom of tetrad C 
in the benzene ring l^ing replaced by triad N ; 

A A 

h/ W \h 


Naphthaline (GjoH,) is formed by the nnion of two benzene 
groups, thns : 

H H 

\/W= 

i c i 

H/SC/ W\H 
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Chinoline (C,H^N) is formed by the union of benzene and 
pyridine groups : 

H 

/C\ /NS 
H— C C C— H 

I “ I 

H— C C C— H 

SC/ \C/ 

H H 

Chinoline is closely connected with quinine, from which it 
may be produced, and it is probable that many of the org^anic 
alkaloids are closely related to the aromatic series. 

That morphine, for example, is related to phenol is shown 
by the fact that when morphine is treated with nitric acid and 
heated with water under pressure, it yields tri-nitrophenol, or 
picric acid.' 

General Action. — The distinctive action of the lower mem- 
bers of the fatty series is their stimulant and anaesthetic action 
on the nerve-centres (p. 760). The most marked action of the 
lower members of the aromatic series is their antiseptic and 
antipyretic power. The antiseptic action appears to be very 
easily modified by slight changes in some substances of this 
group. Thus salicylic acid is antiseptic, but its sodium salt is 
not ; and meta- and para-oxyl)enzoic acids, which are isomeric 
with salicylic acid, have no antiseptic power. The members of 
the aromatic series also affect the nervous system, but they 
appear to affect the motor centres more than the sensory, so that 
instead of producing anaesthesia, like the members of the fatty 
series, they tend rather to produce tremor, convulsions, and 
paralysis. Benzene, chlorobenzene, bromobenzene, and iodo- 
benzene are all somewhat similar in their action upon frogs ; the 
halogen radicals not modifying the action of the benzene to such 
an extent as they do in the case of ammonium salts. The volun- 
tary muscles are weakened by them and there is a slight ten- 
dency to paralysis of the motor nerves ; but the action is chiefly 
exerted on the brain and spinal cord. The brain is first affected,, 
as shown by general lethargy and disinclination to move. Next 
the cord is affected ; motions are imperfectly performed, and there 
is a tendency to general tremor on movement resembling that ob- 
served in disseminated sclerosis ; sometimes, however, the tremor 
is observed independently of movement (Brunton and Cash). 

The addition of hydroxyl into the benzene nucleus intensifies 
the convulsant action, so that oxybenzene (carbolic acid) and 


‘ Ohastaing, (kmpU zdv. 44. 
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dioxybenzene cause convulsions in frogs, and trioxybenzene causes 
jerkings, though of a slighter character. 

All the members of the pyridine and chinoline series destroy 
life, either by exhaustive convulsions or by gradual paralysis of 
the respiratory centres.* The members of the pjTidine series — 
pyridine, picoline, lutidine, etc. — have an action similar in kind, 
but differing in degree, the lethal power increasing as one ascends 
in the series. The higher members of the pyridine series have 
an action like that of the lower members of the chinoline series, 
but are more liable to cause death by asphyxia thmi the chino- 
lines, and have more than twice their lethal power. 

In ascending the chinoline series, a change occurs in the 
physiological action of its members, the lower ones acting chiefly 
on the sensory centres of the brain and reflex centres of the 
cord, destroying voluntary and reflex movement ; while the 
higher act chiefly on the motor centres, first as irritants causing 
violent convulsions, and afterwards producing paralysis. 

*On comparing the action of such compounds as chinoline 
with parvoline, etc. (CjHjjN), or coUidine (C JIj,N) with 
coniine (CgH|,N), or dipyridine (CjoHjoN^) with nicotine 
it is observed that the physiological activity of the substance 
is, apart from chemical structure, greatest in those bases con- 
taining the larger amount of hydrogen. Further, wlien the bases 
of the pyridine series are doubled by condensation, as in dipyri- 
dine, pai’apicoline, etc., they become not only more active physio- 
logically, but have a different action from that of the siinple bases.'* 

As alterations in the physiological action of the carlx)n com- 
pounds of this group can be effected by slightly changing their 
chemical composition, several attempts have l>een recently imulc? 
to obtain artificial alkaloids which should possess a strong anti- 
pyretic action without depressing the heart or causing sickness. 
Antipyrin, one of the most recent introductions, apja^ars to b(‘ 
the best as yet, but further attempts in this direction may be 
still more successful. 

U.S.P- Addum Carbolicum Crudum. Ckude Cakbolic Acid. 

Chabactebs. — A nearly colourless or redrlish-brown liquid 
of a strongly empyreumatic and disagreeable odour, having a 
benumbing, blanching, and caustic effect on the skm or mucous 
membrane, and a neutral reaction. 

Reactions anp Tests. — Bromine water produces in an aqueous solution 
of carbolic or creeylic acid a white flocculent precipitate. Crude carbolic 
acid should not dis^lve in less than 15 parte of water at 15*’ C. (50^ F«), nor 
should the solution hare an alkaline reaction (absence of alkalis). If 50 
volumes of crude carbolic acid be diluted with warm water to measure 1,000 
volumes, the mixture well shaken, cooled, and allowed to separate, the 
amount of nndissolved imparities should not exceed 5 volumes or 10 per 
cent, by volume of the crude acid. 

* McKendrick and l>6war, • On the. Physiological Action of the Chinoline and 
PjTidine iVoc. Rcf. 5^ • McKendrick and Dewar, qp- 
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Acidum Carbolicum. B. and U.S.P. Gaebolic Acid. 
Phenol. Phenyl-Alcohol. CgH^HO ; 94. 

A substance obtained from coal-tar oil by fractional distillation 
and subsequent purification. 

Characters. — In colourless acicular crystals, which at a tem- 
perature of 95® F. become an oily liquid, having a strong odour 
and taste resembling those of creasote, which it also resembles 
in many of its characters and properties. Its specific gravity is 
1*065; boiling-point, 870® F. 

Solubility. — The crystals readily absorb moistnre on exposure to the 
air, and they are thus liquefied ; the acid, however, is soluble in water to the 
extent of only 5 per cent., but it is freely soluble in alcohol, ether, and 
glycerin. 

Beactions. — It does not redden blue litmus-paper. A slip of deal dipped 
into it, and afterwards into hydrochloric acid, and then allowed to dry in the 
air, acquires a greenish- blue colour. It coagulates albumen. It does not 
affect the plane of polarisation of a ray of polarised light. 

Dose. — 1 to 3 grains. 

P&EPABATIONS. 

B.l». 

Aoidom Oarbolionm Itlgnefbctnm about 90 per cent. 

CUjoerimun Aoldl CarboUol. Glycerine of Carbolic acid 

(Carbolic acid 1, Glycerine 4 by measure) 1 part in 6 by weight. 

Suppoaitorla Aeldl Carboltol cum ftapoiie. Carbolic 

Acid Supi>o8itones. Carbolic acid, 1 gr. ; curd soap, 15 

gr. ; starch, q.s. to give consistence. 

Vnjgumntam Aotdl Oarbolict (Carbolic Acid, 1 ; soft 

parafilD, 12 ; hard parafiin, 6). 

V 8.F. 

Unguentum Aoidi Carbolioi (with ointment 1 in 10). 

B.P. Acidum Carbolicum Liquefactum. Liquefied 
Carbolic Acid. — Carbolic acid liquefied by the addition of 10 
per cent, of water. 

Characters. — A colourless or very slightly reddish or brown- 
ish liquid having the taste, odour, &c., of carbolic acid. 

Solubility. —It dissolves in IB to 26 per cent, of water at 60® F. (16*6® C.), 
yielding a clear or nearly clear solution, from which any slight coloured 
impurity contained previously in the acid separates as dark oily drops. 

Dose. — 1 to 4 minims. 

Action. — Carbolic acid is a powerful deodoriser and dis- 
infectant (p. 106). It precipitates albumen, and destroys low 
organisms. It prevents the decomposition of albuminous fluids 
by bacteria, and the fermentation of sugar by yeast. Quantities 
smaller than those which are sufiScient to kill these organisms 
BufiSce to prevent their development. It does not appear to 
destroy the action of all organic ferments so readily, although 
it does so when applied for a long time, or in concentrated 
solution; it prevents the conversion of starch into sug^, the 
conversion of albumen into peptones, and the decomposition of 
amygdaUn with formatfion of hy4rocyanic acid. .When applied 
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to the skin it produces a white stain, and greatly diminishes the 
sensibility of the part. The stain a^rwards becomes brownish, 
and of a parchment-like consistence, and the epidermis by-and- 
by peels off. Carbolic acid does not act as a vesicant, but ap- 
pears to cause aneesthesia of the part to which it is applied, 
extending to some distance below the surface. If applied over a 
large surface of skin it may be absorbed to such a degree as to 
cause poisoning, and even death. The symptoms are weakness, 
delirium, and collapse. When applied to mucous membranes 
it has a similar action. In the mouth it causes a burning pain, 
and when swallowed produces symptoms of gastro-enteritis, pain 
in the stomach, and sometimes vomiting and purging. Along 
with this there is great collapse, delirium, and death, Boraetimes, 
though not always, preceded by convulsions, the pupils being 
contracted. After death the blood is found to be very dark, 
and its coagulability greatly diminished. Carbolic acid api)eare 
to be a powerful poison to all the tissues, paralysing both muscle 
and nerve when applied directly to them without previously 
stimulating them. After absorption it acts especially on the 
medulla oblongata, but acts dso on the spinal cord, first 
stimulating and then paralysing these centres. From its action 
on the cord it produces in frogs convulsions resembling those 
of strychnine, these being followed by paralysis. It first stimu- 
lates the respiratory and vaso-motor centres, and afterwards 
paralyses them. It thus produces at first quickened respiration 
with rise of blood-pressure, and it also quickens the pulse. As 
the centres become paralysed the blood -pressure falls greatly 
the respiration becomes slower, and the pulse also bcKJomes slow er. 
When it is injected directly into the blood, so that it can act in 
large quantity on the nerve-centres, it paralyses the vaso-motor 
centre at once, and causes the blood-pressure to fall very greatly 
without much alteration being observed in the action of the heart 
itself. That the vaso-motor centre is completely paralysed by 
carbolic acid is shown by the fact that after its injection the 
blood-pressure is not raised either by stimulation of sensory 
nerves or by asphyxia. Although carbolic acid acts first and 
most markedly on the nerve-centres in the medulla oblongata it 
affects the cerebral centres also. This effect is evidenced in 
mp by headache, giddiness, and lassitude, followed by uncon- 
sciousness. In animals it also affects the cerebrum, as shown 
by alterations in sensibility and motor power. It stimulates the 
sweat centre and salivary centres, producing perspiration and 
salivation. Medium doses appear to cause death by paralysis of 
the respiration, so that artificial respiration may be of some use 
in preventing it ; but large doses pa^yse the heart also, so that 
death occurs in spite of artificial respiration. It diminishes the 
temperature in cases of poisoning, and also when given to 
^^n a als in a febrile condition, though when the fever is very 
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high it does not seem to have much effect. It is excreted by 
the kidneys, and can be readily detected in the urine by bromine 
water. It sometimes gives rise to a very dark colouration of the 
urine, due to some oxidation-product of the carbolic acid, probably 
hydroquinone (p. 809). 

Part of the carbolic acid appears in the urine, in combination 
with sulphuric acid, as sulpho-carbolates, and if the quantity 
administered has been large the ordinary sulphates may com- 
jjletely disappear. The hydroquinone occurs also to a great 
extent in the urine in combination with sulphuric acid. The 
compound is colourless, and thus the urine, when freshly passed, 
has a normal appearance ; on standing, the hydroquinone be- 
comes free, undergoes further oxidation, and causes the urine to 
U/Ssume a brown colour. 

Treatment of Poisoning.— The stomach should be emptied 
by emetics, or best by the stomach-pump. Demulcents, such as 
olive oil, should then be administered. For the treatment of the 
general symptoms following carbolic acid poisoning, and to aid 
the elimination in the urine, the administration of sulphates 
— e.g. sodium sulphate in 10-grain doses — is advisable. 

Uses. — It has sometimes been applied externally to produce 
local anaesthesia for slight operations, such as opening abscesses. 

When mixed with oil, in the proportion of ten minims to an 
ounce of oil, it relieves the pain of burns. One of the best means 
for removing the pain of toothache is to dip a little cotton-wool 
into carbolic acid melted by the aid of heat, and insert the 
pledget into the cavity of the tooth, covering it over with dry 
cotton-wool, to prevent the tongue being burned by contact with 
the acid. It is used as a stimulant to indolent ulcers and 
wounds, and to destroy condylomata, and has been applied to 
the throat in cases of diphtheria, ulceration, and aphthae. It has 
been employed as an injection in deep-seated inflammations 
such as chronic synovitis, inflamed glands, boils, hydrocele, ery- 
sipelas, and poisoned wounds. Carbolic acid, 2 per cent, in 
simple ointment, is useful in relieving itching in chronic eczema 
and urticaria, and in papular eczema it gives relief when applied 
in a lotion of one part of the acid to one part of boric acid and 
200 parts of alcohol. It is used locally as an antiparasitic in favus, 
tinea versicolor, and ringworm. Its chief application, however, 
is to destroy the minute organisms which cause putrefaction in 
albuminous fluids, and to prevent the untoward results which 
would arise from the absorption of putrid discharges. 

According to Sir Joseph Lister, the untoward consequences of 
operations are frequently due, not to the operation itself, but to 
the poisoning of tne wound by the products of decomposing dis- 
charges, and poisoning of the system generally by absorption 
of these products. The decomposition is due to low organ- 
isms, such as bacteria, introduced from without, and it may be 
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prevented by the use of such substances as will prevent their 
development or destroy them when present. In performing opera- 
tions, therefore, he advises that the skin should first be washed 
with a watery solution of carbolic acid (1 in 40), that the instru- 
ments also should be treated with a similar solution, and that the 
incision should be made under a spray of carbolic acid (1 in 60).' 
After the operation is concluded under a constant use of the 
spray, the wound is covered with a protective consisting of var- 
nished linen dipped in a solution of carbolic acid (1 in 40), above 
which are laid eight layers of gauze, steeped in a mixture of 
carbolic acid (1), resin (4), and paraflSn (4). Between the sixth 
and seventh layers is put a piece of waterproof tissue, in order to 
distribute the discharge and prevent it from oozing out at one 
spot. If the discharge be great the dressings ought to be changed 
once in twenty-four hours, under the spray ; but as the wound 
heals, the intervals between the dressings may be lengthened. 

A solution of carbolic acid in oil is frequently used to lubri- 
cate, and at the same time disinfect, catheters (p. 105) ; but, as 
Koch’s experiments show, such a solution has no antiseptic 
power, and they ought to be first disinfected with an aqueous 
solution and afterwards oiled. 

Carbolic acid is very useful in what is sometimes known as 
an influenza cold, beginning with coryza, spreading down the 
throat to the air-passages, leading to severe bronchitis with much 
depression, and occasionally also to gastro-intestinal catarrh. 
This form of cold appears, like true influenza, to be extremely 
infectious, and to easily communicated, not only by one 
member of a family to another, but even by casual visitors. It 
may sometimes be arrested, and may frequently be rendered less 
severe, by carbolic acid spray applied to the nostrils and by the 
use of a gargle containing carbolic acid. Other forms of sore- 
throat are alro relieved by gargles containing about 1 per cent, 
of carbolic acid. Considerable care must be taken in using the 
gargle not to swallow it, on account of the poisonous properties of 
the acid. When the cold begins in the nose the solution of car- 
bolic acid for spray may contain 1 per cent., but perhaps a still 
better method of applying it is by a small ear-syringe, as a or 
i per cent, solution. A mixture of 1 part of carboUc acid with 
3 of creasote has been used for continuous inhalation in phthisis 
by means of the oro-nasal respirator. 

Carbolic acid is also used as an injection to wash out serous 
cavities, after the evacuation of fluids; for example, the cavity 
of the pleura after the evacuation of the fluid in pleurisy, and 
the cavity of an abscess after the removal of the pus. Internally, 
the acid has been given in cases of flatulent dyspepsia* It is a 


' pie ftirexigth of ■olotioD placed io the bottle of the eprsT-prodaoer if 1 in 20, 
hot when mixed with the eteam it if redoced to 1 in 60. 
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nsefol application to the uterus in chronic inflammation, excoria- 
tion, oatfi^rh, and cancer, and as an injection in leucorrhcBa. 

Sodii Sulpho-carbolas, B. and U.S.P. Vide p. 626. 

B.P. Zinci Sulpho-carbolas. Vide p. 671. 

Creasotum, B. and U.S.P. Creasote. 

A product of the distillation of wood- tar. 

Characters. — A liquid, colourless or with a yellowish tinge, 
and a strong empyreumatic odour. Specific gravity, 1*071. 

Solubility. — It is sparingly dissolved by water, but freely by alcohol 
ether, and glacial acetic acid. 

Beactiokb. — It coagulates albumin. A slip of deal dipped into it, and 
afterwards into hydrochloric acid, acquires on exposure for a short time to 
the air a greenish-blue colour. Dropped on white filtering paper and exposed 
to a heat of 212® F., it leaves no translucent stain. It turns the pl^e of 
polarisation of a ray of polarised light to the right. It is not solidified by the 
odd produced by a mixture of hydrochloric acid and sulphate of sodium. 

Dose. — 1 to 3 drops. 

Pbepabations. 

l>OSE. 0.8.?. DOSE. 

acutnra Oreasotl (1 min. in 1 fl. Aqua Creasoti 1-4 fl. dr. 

oz. nearly) 1-2 fl. oz. 

Wo g tte ntn ni CJreaaotl (with simple 

ointment, I part in 9) 

Vapor Oraaaoti 

U.S.P. Aqua Creasoti. Creasote Water. Creasote, 1 ; distilled water, 99 ; 
agitate and filter. 

B.V. Mlatiiim Oroaaoti. Creasote Mixture. 

Take of creasote 1 part, glacial acetic acid 1 part, spirit of juniper 2 parts,, 
syrup 82 parts, distilled water 480 parts. 

MJW * Vapor Oroaaotl. Inhalation op Creasote. 

Mix creasote (12 min.) and water (B fl. oz.) in an apparatus so arranged that air 
may be made to pass through the solution, and may afterwards be inhaled. 

Action. — Creasote destroys low vegetable organisms, and pre- 
vents the fermentation which they cause. When administered 
to small animals, it causes great dyspncea, weakening of the 
heart’s action, paralysis, and often sudden death. Its action 
differs from that of carbolic acid in the absence of convul- 
sions and in causing increased coagulability of the blood. 

Creasote is a powerful muscular poison. It coagulates albu- 
min and blood. When applied to the skin it destroys the 
epithelium, and has a similar action u]x>n mucous membranes. 
In the mouth it produces a burning sensation and much sali- 
vation. Large doses taken internally cause nausea, vomiting, 
colicky pains, and diarrhoea. The pulse is quickened, there is 
giddiness and headache, the respiration is ^ow and laboured, 
and the secretion of urine is increased. 

Uses. — It is often employed as a remedy in toothache, & 
small pledget of cotton wool being dipped into it and placed in 
the cavity of the decayed tooth. Care should be taken to cover 

8 a 
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this with fresh cotton wool, to prevent the tongue from being 
burned. Internally, it is given in cases of vomiting depending 
upon abnormal processes of fermentation in the stomach, and it 
is said to relieve vomiting due to other causes, such as ulcera- 
tion of the stomach, cancer, Bright’s disease, sea-sickness, and 
pregnancy. It is useful in ^arrhoea, especially that of children, 
where the diarrhoea depends upon irritation due to abnormal 
fermentation-processes in the intestinal contents. The vapour 
is used in phthisis and foetid bronchitis. 

Resorcin. C^jH^(OH)j(l : 8), Meta-di-hydroxy-benzenb 
(ride p. 809). Not officinal. 

Characters. — White crystalline plates somewhat like benzoic 
acid, melting at 99® C. It has a sweetish harsh taste. 

SoLUBmiTY. — It is soluble in less than 2 parts of wator and 20 of olive oil. 

Reaction. — The aqueous solution gives a dark violet colour with ferric 
salts. 

Dose. — 5-30 grs. (0-3-2 gm.). It is best given with syrup 
of oranges and freely diluted. 

Action. — It is a powerful antiseptic. It coagulates albu- 
min. A saturated solution has a caustic* action on the skin, but 
a weak solution — e.g. 5 i)er cent. — is not irritating to the skin 
or mucous membranes. In frogs it produces stupor, collapse, 
clonic spasms, and dyspna?a like carbolic acid. In warm- 
blooded animals it also causes clonic convulsions, dyspnoea, 
dilatation of the vessels and increased secretion of saliva and 
tears. Death occurs through paralj'sis. Large doses in man — 
80 grs. or more— cause giddiness, singing in the ears, symptoms 
of intoxication, like those of alcohol, convulsive tremors and 
collapse. In febrile conditions it greatly lowers the temi>erature. 

Uses. — It is a powerful antiseptic and has been employed 
locally in diphtheria. A 5 per cent, solution has been used as 
an application to sj^philitic sores and skin diseases, and as an 
injection into the bladder in cystitis. It appears to shorten the 
duration of facial erysipelas when applied every four hours, in 
the form of a 25 per cent, ointment made with vaseline. A 1 
per cent, solution has been used as a collyrium. In infantile 
cholera it has proved very useful in doses of 1^-5 grains 
(0*1-0 3 gm.), given in infusion of chamomile. Doses of 5 
grains three times a day before meals are useful in preventing 
fennentation in the stomach. As an antipyretic it lessens the 
teuiiw raturc in phthisis and in tj^phoid, to a less extent in pneu- 
monia and erysipelas. It has also been used in ague. 

Its disadvantages are the profuse iKjrspiration which it pro- 
duces, the short duration of its antipyretic action, and the rapidity 
with which the temperature again rises. 

Hydroquinonc. CflH4(OH),(l : 4). Para-pi-hvpboxt-bekzbnb 
(p. 809). Not officinal. 
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Characters. — In crystals or plates with a slight sweetish taste. 

Action. — Like that of resorcin, but about four times stronger. 

Uses. — Similar to those of resorcin. 

P 3 rrocatechin. C6H^(0H)2(1 : 2). Ortho-di-hydroxy-benzenb 
<p. 809). Not officinal. 

Characters. — It forms crystals or plates. 

SoLUBiUTY. — It is readily soluble in water, alcohol, and ether. 

Reaction. — It reduces cupric sulphate. 

Action. — Like that of resorcin, but it is about three times 
stronger. 

Uses. — Like those of resorcin. 

Pyrogfallic Acid. Pyrooallol, Tri-hydroxy-benzene, 

CqH^OH)^ {vide p. 810). Not officinal. 

Characters. — Light, ghstening crystals. 

Preparation. — By heating gallic acid. 

Solubility. -Readily soluble in water and alcohol. 

Reaction. — It rapidly combines with oxygen, becoming dark in colour. 

Dose, — \ to 1^ gr. 

Action. — It has a doubtful antiseptic action. In mammals 
it decomposes the red blood-corpuscles, causing brownish dis- 
coloration of tlie skin and mucous membranes, thrombosis in 
the veins, hxmorrhag^ic infarcts in the kidneys and metluemo- 
globin or blood in the urine. In man the symptoms of poisoning 
come on rapidly, with headache, vomiting, purging, and collapse. 

Uses. — Pyrogallol is chiefly used externally in skin diseases. 
A 20 per cent, ointment has been used as a caustic in lupus, 
cancer, and chancres. It appears to destroy the diseased part 
without affecting the surrounding healthy tissue. In place of the 
ointment, a 20 jier cent, powder with starch may he used. As 
soon as the wound granulates it is dressed with iodoform : the 
])ain is short and moderate, and no danger is to he apprehended 
from absorption.^ In lupus erythematosus, a 10 per cent, oint- 
ment may he applied twice daily for three or four days, anti- 
septics being afterwards used. An ointment of similar strength 
and similarly applied is of great service in patches of psoriasis, 
especially of the face imd hands. It does not, like chrysarobin, 
stain linen ; hut the risk of absorption must be considered, as 
hsBmoglobinuria has followed its application to large surfaces of 
the body. It is useful in tylosis of the palms and soles, and a 2 
per cent, alcoholic solution may be painted with beneficial result 
over large tubercles in acne rosacea, after poulticing. 

Internally it has been given in haemorrhage. 

Acidum Salicylicum, B. and U.S.P. Salicylic Acm. 
HC.HA ; 138 (p. 810). 

* Bull, de Jon. 80, 1888 ; CentralblU /. d. med, Wiasenschaft^ No. 42, 

1888. 
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A crystalline acid obtained by the combination of the elements 
of carbolic acid with those of carbonic acid gas and subsequent 
purification, or from natural salicylates such as the oils of winter- 
green (Gaultheria proaimbens^ Linn.) and sweet birch (BetvUi 
lenta, Linn.). 

Characters. — In white acicular crystals, inodorous but light 
and easily diffused and then irritating to the nostrils ; taste at 
first sweetish, then acid. 

The crystals melt at about 311® F. (165® C.), and below 
392® F. (200® C.) volatilise without decomposition. 

Solubility. — It is soluble in 500 to 700 parts of water at ordinary tempe- 
ratnres ; rea<Uy soluble in alcohol, ether, and hot water ; soluble also in 
solutions of citrate or acetate of ammonium, phosphate of sodium, or borax. 

Rkactionb. — The aqueous solution mTes wdth solution of perchloride of 
iron a reddish -violet colour. An alccmolic solution allowed to evaporate 
spontaneously should leave a perfectly white residue. 

Dose. — 5 to 30 grains. 

WLWm Pbspaiutiok. 

VnraeBtnm Aeldl MUeyUel (salicylic acid, 1; soft paraffin, 18; hard 
paraffin 9). 

OriTOiNiL Salicylate. 

Sodit SaUoxlaa. 

Action. — When mixed in a proportion of 1 to 10 per cent, 
with fluids containing the germs of bacteria it will prevent 
their development, and m the proportion of 1 in 60 will destroy 
bacteria when swarming in a fluid (p. 91). Salicylic acid like- 
wise destroys the life of the tornla, and prevents alcoholic fer- 
mentation, as well as the fermentation caused by the organic 
ferments, &c. (p. 78). 

It has little power to reduce the temperature in health, but 
is a most powerful agent in. lowering the temiierature of fever. 
When injected into the blood, or administered by the stomach in 
large quantities, it lowers the pulse-rate, blood-pressure, and 
respiration. When taken in medicinal doses for some time, it 
prodnces noises in the ears, deafness, giddiness, and headache, 
in this respect resembling quinine. Occa.sionally it has caused 
sudden depression of the circulation and collapse. 

In large doses salicylic acid causes feeble circulation, lowers 
the blood-pressure, and produces death through paralysis of the 
respiration. It is excreted in the perspiration, saliva, and 
urine. During its excretion it frequently irritates the kidneys 
and produces albuminuria. It appears in the urine partly as 
salts of salicylic acid, and partly in combination with glycol as 
salicyluric acid. After its use the urine is not unfrequently 
brown by reflected and green by transmitted light, and contains 
a substance which reduces copper solution. 

^ Uses. — Externally it has been employed as an antiseptic 
instead of carbolic acid, and has been used by insufflation ia 
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diphtheria successfully. A mixture of 2 parts with 100 of tallow 
applied directly to the feet, not to the stockings, has been found 
most useful in preventing sweating and soreness of the feet in 
Boldiers after a long march. In intertrigo 1 to 2 per cent, in 
starch soothes the irritation and prevents decomposition of the 
sweat. A lotion (4 per cent.) is useful in pruritus and chronic 
urticaria, and one of half per cent, in alopecia furfuracea. It 
has been recommended for soft sores, which should be kept 
covered with the pure acid for two days, and then treated with 
emollient ointment. Salicylic acid dissolved in collodion flexile 
(gr. XXX. to 3j.) is very useful for corns and warts, and in a 
plaster with gutta-percha in corns, tylosis, and in the thickened 
patches of chronic eczema ; also to hasten the peeling of the 
palms and soles after scarlet fever. 

In doses of 8 to 5 grains taken during meals it is very useful 
in arresting fermentative changes in the stomach and prevent- 
ing acidity and flatulence. It is usually employed internally in 
ihe form of salicylate of sodium (p. 628). As already mentioned 
it is useful both in acute and chronic rheumatism. It is of much 
less use in typhoid fever than in rheumatism, and, although it 
has some antiperiodic action, it is not such a powerful remedy 
in malarious affections as quinine. Salicylate of sodium is useful 
in phlegmasia alba. As already mentioned, it relieves headache. 
It seems to have a peculiar power of increasing the secretion of 
bile and rendering it more watery. In tliis it differs from most 
other cholagogues, which increase the proportion of solids in the 
bile. It is therefore indicated in cases where there is a tendency 
to the formation of gall-stones. 

Naphthalin, C,oHg (r/Jc p. 810). Not oflScinal. 

SouRCU. — It is prepared from tar. 

Chajucteus. — Colourless micaceous crystals with a peculiar 
smell. 

Solubility. — Insoluble in water, dilute acids or alkalis. Sparingly 
soluble ill cold alcohol, more readily in hot alcohoL 

PuRiFiCATiox. — As the commercial naphthalin is often impure it should 
1)6 purified by M^ashing it with alcohol on a filter until the alcohol is colour- 
less, then dr}dng and subliming. 

Dosb. — For atUilts 1^-8 grains as a single dose. As much 
as 80 grains may be given during the day. For children, 1^3 
grains every three hours. 

Administration. — In the form of powder mixed with sugar 
and scented with oil of bergamot it may be taken in wafers or 
capsules. It may he used as enema, but as it is quite insoluble 
in water it must he suspended in a mucilaginous vehicle such as 
-decoction of marsh mallow. The best way of doing this is by 
mixing the quantity of naphthalin required (16-76 grains) with 
.2 or 3 fluid ounces of boiling distilled water, and stirring until 
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it is difiFused in very fine drops throughout the liquid. It should 
then be poured into 15 or 80 fluid ounces of boiling marsh- 
mallow tea and vigorously stirred. The liquid is then allowed to 
cool, and introduced into the rectum by a soft tube and funnel 
(p. 484). 

Action. — It destroys low organisms and prevents the ger- 
mination of their spores. It is a powerful antiseptic, but it 
must be intimately mixed with the substances on which it is to 
have this action. It has little or no poisonous action on the 
higher animals when given either by inhalation or internally, 
the reason probably being that it is so sparingly soluble that it 
is not absorbed in suflScient quantity from the intestinal canal 
to be injurious to the organism. When given internally it dis- 
infects the whole contents of the intestinal canal, so that the faeces 
have either no smell at all or a faint smell of naphthalin. It is 
so sparingly soluble that most of it remains in the intestine and 
acts on the contents of the intestinal tube along its whole length 
from the stomach to the rectum. It is excreted in the urine, 
partially unchanged and partially as naphthol and perhaps phenol. 

Uses. — It may be used wherever it is desirable to destroy 
germs and stop processes of putrefaction or fermentation in the 
intestine. It has proved useful in typhoid fever, diarrhoea, 
acute and chronic, vomiting and diarrhoea in children, and tu- 
bercular diarrhoea. During its excretion by the kidneys the 
urine is rendered aseptic by it or by the products of its decom- 
position, and it is therefore useful in vesical catarrh.^ It is 
possible that it may be useful in cholera. 

NaphthoL — There are several kinds of naphthol. 

The only one hitherto used is the beta- or iso-naphthol. Not 
officinal. 

Characters. — In white crystals with a somewhat agreeable 
smell. 

Solubility. — Sparinj^ly soluble even in hot water. Soluble in alcohol, 
ether, and chloroform, in olive oU and vaseline. 

Action and Uses. — It has a therapeutic action on the skin 
like tar, and may \ye applied as ointment in the strength of 1 to 
6 per cent., for children not over 2 per cent. It is useful in 
hyi)eridro8i8 (Kaposi). It is used in scabies, eczema, and local 
sweating. It may be applied in ^ to 6 per cent, alcoholic solution, 
or as an ointment (10 per cent.). When absorbed it causes 
vomiting, loss of consciousness, convulsions, and hfiematuria. 

Hydrochloratc of Rosaniline. Synonyna : Fuchsin, Ma- 
OENTA, liosiiNE, Anirinb Red. C^j^N^HCl. Not officinal. 

Characters. — Elongated crystals with a brilliant green lustre. 


* BossbAch, BerUn. UUn. Woehenschr,, 18S4, Not. 24, 43, 46. 
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Solubility. — It is readily soluble in water, giving a bright red solution. 

Preparation. — Rosaniline is a colourless substance, prepared by acting 
on aniline with oxidising agents, such as arsenic acid. The compounds of 
rosaniline with monobasic acids have brilliant colours. 

Dose.— i-4 grs. 

Actions. — Rosaniline hydrochlorate, when perfectly pure, is 
said to have no marked physiological action. Fabrics dyed with 
it have acted as local irritants, producing eczema; but it is 
probable that this effect may be due, at least in great part, to 
the presence of arsenic. When given internally it has produced 
salivation, vomiting, diarrhoea, and when injected into the veins 
it has caused trembling, staggering, albuminuria, and fatty 
degeneration of the kidneys. These symptoms may possibly bo 
due to the presence of aniline or of arsenic as impurities. It is 
excreted by the kidneys, saliva, and bile, and probably also by 
the intestinal mucous membrane. It gives a magenta colour to 
the urine. 

Use. — To lessen or remove albumin from the urine in albu- 
minuria. 

P 3 rridine. C^H^N (p. 810). Not officinal. 

Characters. — A colourless liquid with a powerful odour. It 
evaporates when exposed to the air, and mixes with water in all 
proportions. Like cbinoline it forms salts. 

Dose. — 4-5 gm., allowed to evaporate in an open dish in a 
room of 25 cubic metres capacity. The i)atient must be exposed 
to the vapour for twenty to thirty minutes three times a day.‘ 

Action. — (See also p. 811.) According to See it has been 
found by experiments on animals to dimmish the reflex activity 
of the spinal cord and respiratory centre. 

Uses. — On account of its sedative action upon the respiratory 
centre, pyridine has been used in the manner described with bene- 
ficial effect in cases of asthma ; the emphysematous and cardiac 
forms as well as the purely nervous seem to be benefited. 

Chinoline. C^H^N (p. 811), Not officinal. 

Characters,— A colourless liquid with an aromatic odour. It 
forms crystalline salts. 

Dose. — Of the tartrate 7-15 grs, (0-5-1 gm.). 

Action. — It is a powerful antiseptic and antipyretic. In 
moderate doses it lowers the temperature and pulse-rate. In 
large doses it produces languor, diminished reflex excitability, 
dyspnoea, paralysis and collapse {vide p. 811). 

Uses. — It has been used in tyi)hoid fever, rheumatism, and 
erysipelas, apparently with benefit. It is little used in pneu- 
monia ; and in phthisis it is apt to irritate the stomach and pro- 
duce collapse. 

t Germain S4e, Comptes Bmd. Ac, Scien,^ 188G. 
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Kairin. Hydrochloratb op oxy-bthyl-chinolinb Hydride. 
Not oflScinal. 

Dose. — 3-30 grs. Best given in wafer-paper or a capsule. 

Action. — It is a powerful antipyretic. 

Uses. — Used in febrile conditions to lower the temperature. 
Filehne recommends that doses of 8 grains should be given every 
hour at first for four times or until the temperature has fallen to 
100° F. If the temperature falls after four doses, 4 grains should 
be given hourly until the temperature again begins to rise, when 
the dose should be increased. If the temperature has not fallen 
to 100° after four doses of 8 grains, 12 or 16 grains should be 
given hourly, until the temperature of 100° F. is reached, when 
the dose should be lowered as before. Like resorcin, it pro- 
duces profuse sweating. 


Antipyrin. Not officinal. A 83 nathetically prepared alkaloid. 
There are two substances bearing this name, viz. methyl- 
oxy-chinicine and dimethyl-oxy-chinicine. The latter is the 
commercial drug. 

Chinicine or quinicine is a hypothetical base. The supposed 
constitution of chinicine and methyl-oxy-chinicine may be thus 
graphically represented : — 
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H 


Chinicine or Qomicine. 


Methyl-oxy-chinicine. 


Solubility. — It is very readily soluble in water, with a sweetish bitter 
and rather pleasant taste. 

Reactions. — Its solutions give with ferric chloride a deep red, and with 
nitrous acid a greenish blue coloar. 

Dose. — Thirty grains hourly for three hours. For children 
a grain and a half for every year of the child's age may be given 
hourly for three hoars. If it canses vomiting it may be dis- 
solved in half its vreigbt of hot water and injected sabcnta- 

neously. 

Action. — It reduces the febrile temperature for several (1-20) 
hoars when given as above in two or three doses {vide p. 419), 
and when its effect has passed off, the rise of temperature which 
then occurs is less frequently accompanied by rigor than is the 
<Mise with kairin. It causes profuse perspiration. It eUghtly 
increases the blood-pressure. It has no action on the respira- 
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tion. It is excreted in the urine. It sometimes, though rarely, 
causes vomiting, and very seldom causes collapse. 

Uses. — In febrile diseases generally. It seems specially 
useful in typhoid fever and phthisis, but is also useful in ery- 
sipelas, surgical fever, pleurisy, and pneumonia. 

Thallin. Not officinal. A synthetically prepared alkaloid. 
It is chemically tetrahydro-paramethyl-oxy-chinolin. 

Chaeacters. — A colourless powder, with a taste and smell 
reminding one of meadow-sweet. 

Solubility and Reaction. — It is soluble in water and gives an emerald 
green colour with perchloride of iron, whence its name. 

Dose. — 5 grains or more. 

Action. — It is a powerful antipyretic (p. 419), but does not 
appear to be quite so good as antipyrin. 

Antifebrin. Phenylacet amide. Cj^H^.CaHjO.NH. Not offi- 
cinal. 

Characters. — A pure white crystalline powder ; odourless, 
and producing a slight burning sensation on the tongue ; neutral 
in reaction. It melts at 113° C. and distils at 292° C. 

Preparation. — By the action of glacial acetic acid upon aniliru 

SoLUBiUTY. — It is soluble in ISO parts of water at 0^ C., more soluble in 
boiimg water, freely soluble in alcohol, in wine, and in ether. 

Dose. — gm., not exceeding 2 gms. in the twenty-four hours. 

Action and Uses. — Antifebrin seems not to be poisonous 
to dogs and guinea-pigs when given in relatively large doses. It 
has been introduced as an antipyretic in man, and has been 
given in typhoid fever, erysipelas,* rheumatic fever, and other 
febrile conditions. It reduces the temperature rapidly, the effect 
lasting from three to seven hours, according to the size of the 
dose; the pulse is slowed, and the patient often falls into a 
quiet sleep.^ No vomiting or diarrhoea has been noticed, but 
there is some tendency to collapse. A quarter of a gramme of 
antifebrin is said to have the same effect as one gramme of 
antipyrin. 

Saccharine. Benzoyl-sulphonic-imide. C6H^(C0) (SOj)NH. 
Not officinal. 

Characters. — A white amorphous powder, crystallisable from 
hot aqueous solutions, with a very sweet taste and faint flavour 
of bitter almonds. It melts at 200° C., with partial decom- 
position. 

S 0 LUB 4 .ITY. — With difficulty soluble in cold, more soluble in hot, water. 
Readily soluble in alcohol and ether. As sugar is not soluble in ether, this 
reagent may be employed to separate a mixture of saccharine and sugar. 

* In one case of erysipelas I found two doses of 7 grains each with an interval 
ot two hours reduce the temperature below normal and cause some tendency to col- 
lapse ; in another case, 2 grs. every 2 hours reduced the temperature slowly and 
steadily without collapse. 

* Cahn and Hepp, Central. /. klin. Aug. 14, 1886. 
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Preparation. — Acting on toluene, CgH^CH,, by sulphuric acid at 100® 0.f 
by which toluene sulphonic acids (ortho and para) are formed ; the sodium 
BfiJts of these are next prepared and converted into sulphonic chlorides. The 
ortho-chloride is changed into the amide by ammonium carbonate and the 
amide oxidised, and then treated with a dilute mineral acid ; saccharine is 
precipitated.' 

Action and Ubbs. — S accharine is antiseptic. It is said to 
be quite innocuous to dogs, even in large doses, but it is not 
a food, like sugar. From its sweet taste, 220 times stronger 
than that of sugar, it may prove a useful substitute for sugar in 
cases of diabetes. It has no injurious action in man, nor, like 
salicylate of sodium, has it any curative action in diabetes. 

' For full details of this process, see Boscoe, *Beoent Progress in Coal-tar 
Industry,’ Roy, Inst. Proc., 18S6, 
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VEGErrABLE KINGDOM. 

INTRODnCTION. 

Although it is probable that, at some future time, we may be 
able to make artificially drugs which will be able to produce on 
the organism any effect which we desire, yet many years must 
elapse before this can be done, and in the meantime we may 
possibly find our purpose served, at least to a certain extent, by 
the use of new remedies of vegetable origin. In our search for 
such remedies we may be aided by the knowledge that plants 
which resemble each other in some of their botanical characters, 
while differing in others, frequently contain principles which 
exert upon the body actions similar in their general features, but 
differing in details. 

Thus, we find that various species of the genus Rhamjiiis con- 
tain principles which have a general similarity in action, but at 
the same time present such differences that the action of one 
species may be uncertain and painful, while that of another is 
certain and free from discomfort. 

In plants which are so much less closely connected as no 
longer to belong to the same genus, but yet belong to the same 
natural order, we find differences varying considerably in amount. 
For example, we sometimes find the action of different genera 
in one natural order, e.g. Gentianacete, is as much alike as the 
action of different species in a genus belonging to another order. 
At other times we find, as in the CtumrbitacecB and Atropecp, 
that plants belonging to all the genera in an order have a ten- 
dency to produce somewhat similar actions, but these actions 
vary very considerably in regard both to their intensity and 
quality. In other cases we find plants which are so closely 
allied as to belong to the same genus contain active principles 
which have apparently an entirely opposite action. Thus one 
species of strychnos will yield strychnine, which causes death by 
convulsions, while another will yield curara, which kills by parar 
lysing the motor nerves. 

But more than this, we find that principles having a very 
different, or even an antagonistic, action are frequently contained 
in the same plant ; thus &om the poppy and from Indian hemp 
we can obtain morphine and cannaW, which are almost pure 
narcotics, and thebaine and ietanocannabin, whic]i are almost 
pure convulsants. From Calabar bean we obtain physostig- 
mine, which paralyses the spinal cord, and calabarine, which 
stimulates it so as to produce convulsions. From jaborandi we 
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get pilocarpine, which stimulaites the ends of secreting nerves, 
and jaborine, which paralyses them. 

It is thus evident that the action of many drugs will depend 
upon the proportion in which their active principles are present 
in them, and it is possible that the proportions may be such that 
the drug may entirely fail to produce its usual action, as would 
be the case, for example, if the proportion of jaborine in jabo- 
randi leaves should be sufficient to neutralise the action of the 
pilocarpine. 

It is just possible, also, that the proportion may occasionally 
be such as to reverse the usual action of the drug, and the effect 
of a mixture of alkaloids may sometimes be considerably influ- 
enced by the greater susceptibility of the patient to the action of 
one or other of them. 

A great deal of light has been thrown on the relationship to 
each other of the alkaloids in individual plants or in allied 
species by Crum-Brown and Fraser’s discovery that the addition 
of alcohol-radicals to alkaloids sometimes completely alters their 
action ; so that methyl-strychnine, e.g., has an action like curara. 

It is probable that the active principles in plants are formed 
by the decomposition of the albuminous matter in their tissues 
(p. 99), and that the quantity, the quality, and the proportion of 
different principles present in the plant may vary with the period 
of growth, and with the conditions under which the plant is 
grown. Thus hyoscyamus is comparatively inert in the first year 
of its growth, but it becomes active in the second year ; and the 
common hemp has little or no narcotic power when grown at 
moderate temperatures, but acquires it when cultivated in a 
warm climate, as that of India or the Southern States of America. 

It is not at all improbable that the active principles of plants 
may vary even with the time of day, for Sachs has found that a 
great variation certainly takes place in the amount of starch 
present in leaves, so much so, indeed, that leaves gathered at 
evening contain starch in considerable quantities, while it may 
be almost absent from others gathered before sunrise. The 
old herbalists were very particular regarding the times at which 
plants were to be gathered, and it is quite probable that by more 
attention to such minutiae, we might obtain remedies more 
certain in their effect. 

At the same time, by investigating the physiological action 
of various plants, we may possibly be able to obtain a series in 
which the actions vary regularly from one another, so that we 
can select the one which will best suit our purpose. 

A mere knowledge of the names of species, genera, or 
natural orders is perfectly useless, for the names are liable to be 
changed at the will of botanists, but a knowledge of the botanical 
relationships of plants may be a useful indication in our search 
after new reme<lie8. 
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CHAPTEK XXXI, 

PHANEKOGAM^. 

Division I.— ANGIOSPERMiE. 

Class L— DICOTYLEDONES POLYPETALiE, 
Sub-Class I.— THALAMIFLOR.E. 

RANUNCULACEiE. 

B.P. Aconiti Folia. Aconite Leaves. — The fresh leaves 
find flowering tops of Aconitnm Najiellus, gathered when about 
one-third of the flowers are expanded, from plants cultivated in 
Britain. 

CHARACTERS.—Leaves have tloeply-cnt, wedge-shaped segments, by which 
even a fragment of the leaf con be recognised ; exciting slowly, when chewed, 
a sensation of tingling. Flowers deep-blue, helmet-shaped. 

Officinal Poepabation. 


MJ 9 . I>OSE. 

Bztimotiim Aconiti (green extract) 1~2 gr. 


B.P. Aconiti Radix. Aconite Root. — The dried root of 
Aamitum Napelliis^ collected in winter or early spring before the 
leaves have appeared. From Britain or Germany. 

U.S.P. Aconitum. The tuberous root of Aconitum Napelltts. 

Characters. — Conical and tapering, usually from one to three inches 
long, not thicker than the finger at the crown, blackish-brown, internally 
whitish. A minute portion, cautiously chewed, causes prolonged 
tingling and numbness. 

Propetities and Composition. — The chief active 
principle in both leaves and roots is an alkaloid 
aconitine or aconitia, which is combined with aconitic 
acid. It is only present in small quantity in the 
leaves. In the root resinous and fatty matters and 
several other active principles are also present. Ne- 
paul aconite, or Bikh, the root of A. ferox, contains 
an alkaloid, pseudaconitine, which is much more 
active than aconitine. Japanese aconite is said to Pio.iri 
contain an alkaloid which is much more powerful the natural 
even than pseudaconitine. It is therefore very im- •***• 
portant that officinal preparations should be made only from 
the root of A. Napellus. 
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Officinal Pbepa&ations. 


DOAC. 

Ttaetiiim Aooattl 1-15 minima, 

i Aeoalti (p. 516) 

. U,8,P. 

^ Abstraotom Aooniti i-1 gr. ^03-*86 gm.) 

Extraotnm Aooniti gr. (•01-*02 gm.) 

Extraotnm Aconiti flnidum J-2 min, (•0S-*12 o.o.) 


t'.SJ*. Abatrsctum Aconiti.— Exhaust powdered aconite, 200 parts, with alco- 
hol containing 2 parts of tartario aoid. Betain the first 170 parts of the percolate,. 
eFaporate the remainder to SO, at a temperature not exceeding 50° 0. (122° F.), and 
mix with the resenre portion. Place the mixture in an evaporating dish, and having 
added 50 parts of sugar of milk, cover it with a piece of t^ muslin gauze and set 
aside in a warm place, where the temperature will not rise above 50° C. (122° F.), 
nntil the mixture is di^. Lastly, having added enough sugar of milk to make the 
mixture weigh 100 parts, reduce it to a fine uniform powder. 

B.P. Aconitina. Aconitine. —A white, usually amorphous,, 
solid alkaloid. 

When rubbed on the skin it causes a tingling sensation,, 
followed by prolonged numbness. It is a very active poison. 

Pbepaiultion. — The aeonitate of aconitine is dissolved out of the pounded 
root hy macerating in spirit. If ammonia were now added, the aconitine 
would be set free, but bemg soluble in spirit would not be precipitated. The 
spirit is therefore recovered by distillation, and the residual extract dissolved 
in water, in which the aeonitate of aconitine is soluble, although the alkaloid 
is very sparingly so. By siding ammonia, aconitine is precipitated mixed 
with colouring matter and other principles. It is then dissolved in ether, 
which leaves 5ie colouring matter behind. The ether is recovered by dis- 
tillation, and the aconitine further purified by dissolving in water acidulated 
with sulphuric acid and reprecipitating by ammonia. 

Charactebs and Reactions. — A white, usually amorphous, solid ; strongly 
alkaline to reddened litmus, neutralising acids, and precipitated from them 
by the caustic alkalis, but not by carbonate of ammonium or the bicarbonates 
of sodium or potassium. It melts with heat, and bums with a smoky fiamo, 
leaving no residue when burned with free access of air. 

Solubhitt. — S oluble in 150 parts of cold and 60 of hot water, and much 
more soluble in alcohol, ether, and chloroform. 

OmciNAL Preparations. 

irBCiieatii]ii AeoBltlaae. Aconitine, B gr., dissolved in rectified spirit, 
\ fi. dr., and mixed with prepared lard, 1 oz. For external application only. 

Phisiolooicai. Action.— General Action. — The action of 
aconite is exerted most markedly on the peripheral ends of sen- 
sory nerves, on the heart, and on the respiration. 

In frogs it produces steady loss of motion, both voluntary 
and reflex, with gradually increasing weakness of respiration, 
and of the heart, which finally stops in diastole, usually about 
the same time as the respiration. 

In man one of the most marked symptoms is the local 
tingling and numbness produced in the month by aconite or 
aconitine if they come into actual contact with it. This irrita- 
tion is not limited to the mouth, but occurs also in the gullet 
and stomach, where it produces belching, nausea, and vomiting. 
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If aconite preparations, or aconitine, are taken in capsules so 
that they do not touch the mouth or tongue, this local tingling 
and numbness are hardly felt at all. 

After absorption, however, the poison is carried by the cir- 
culation throughout the body, and then causes a tingling in all 
parts of the body in the order of their sensitiveness as de- 
termined by Weber. The most sensitive parts are affected first, 
viz. the tongue and lips, the finger-tips, face, perineum, breast, 
belly, and last the back. 

The heart is quickly affected even by very small doses, and 
a single drop of the tincture (B.P.) given in water twice or thrice 
at intervals of a quarter of an hour will in many cases greatly 
reduce the rate of the pulse. This slowness of the pulse is due 
to an action of the aconite upon the vagus-roots, and does not 
occur after the administration of atropine. In some cases of 
disease also the pulse seems little affected by aconite. In larger 
doses the vaso-motor centre becomes gradually paralysed, while 
the heart remains slow, the blood-pressure falls greatly, and the 
pulse is not only slow but exceedingly w^eak and irregular. 

Great muscular weakness and dyspnoea occur, the respira- 
tions being slow, shallow, and feeble. The dyspnoea, and pro- 
bably the weakness also, depend to a considerable extent upon 
the feebleness of the circulation and consequent imperfect 
nutrition of the nerve-centres, for the administration of atropine 
lessens the dyspnoea. 

In addition to this, however, there must be a direct paralys- 
ing action on the respiratory centre, and death usually occurs 
from stoppage of the respiration. 

When the heart is examined immediately after death, it is 
generally found to be still pulsating, although sometimes it is 
found to have stopped and even lost its irritability. In the latter 
stage of aconite poisoning the effects of imperfect respiration 
may become manifest in the livid colour and anxious appearance 
of the face, the cold sweat on the skin, and sometimes protrusion 
of the eyes with dilatation of the pupil. 

Death is sometimes preceded by convulsions, which do not 
appear to be entirely due to asphyxia. 

Action on Individual Org^ans. — The muscles are little if at 
all affected by aconite. The terminations of the motor nerves 
appear to be first irritated, so that fibrillary twitchings of the 
muscles occur in a frog ; afterwards they aie pai-alysed. The 
peripheral ends of sensory nerves in the skin and mucous 
membranes are first irritated, so that the peculiar tingling and 
numbness is felt, and sometimes also intense neuralgia, affecting 
branches of the fifth nerve ; afterwards they are paralysed. The 
motor centres of the spinal cord, and the respiratory and vaso- 
motor centres in the medulla, appear to be first sUghtly stimu- 
lated, so that clonic convulsions may occur. The reflex power of 

8 H 
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the cord is diminished, the sensory ganglia being affected before 
the motor ganglia. The paralysis of the cord is probably to a 
great extent, however, due to its imperfect nutrition from failure 
of circulation. The brain remains unaffected, the mental facul- 
ties being usually clear up till death. Sometimes drowsiness 
occurs, which may, however, be due to the circulation ; and 
headache is also observed, which seems to involve the interior of 
the head, and is distinct from the facial neuralgia observed in 
earlier stages of the poisoning. Like the motor centres in the 
cord, the vaso-motor centre in the medulla oblongata appears 
to be first stimulated and then paralysed, so that the blood- 
pressure rises at first in rabbits, though it falls in dogs and cats, 
apparently from the slowing of the pulse produced by stimula- 
tion of the vagus-roots (p. 288). Later on, the vaso-motor 
centre becomes paralysed to a considerable extent, though not 
entirely, so that the blood-pressure falls greatly. Although not 
completely paralysed, it becomes insensible to reflex stimulation, 
so that irritation of a sensory nerve will no longer raise the 
blood-pressure. 

The heart in the frog is first quickened and then slowed. In 
man or mammals there is first slowness of the pulse, but shortly 
before death it may become more rapid. This effect appears to 
depend chiefly upon primary stimulation succeeded by paralysis 
of the motor ganglia in the heart, the effect in mammals being 
altered by the simultaneous action of the drug upon the vagus 
roots in the medulla. 

The respiration is at first slow and deep with marked ex- 
piratory effort ; afterwards slow, shallow^ and laboured. 

This effect appears to be due to the direct action of the poison 
on the respiratory centre, together with its indirect action through 
weakening of the circulation (pp. 238 and 239). Before death 
convulsions occasionally occur, and these are, to a great extent, 
due to the indirect effect of the drug through the circulation, but 
l>os8ibly also to a direct irritating effect on a convulsive centre 
in the medulla. 

The temperature falls constantly throughout. The stomach 
is irritated immediately by the poison taken directly into it, so 
that violent vomiting may occur ; but it may also be irritated by 
the poison being eliminated by the gastric mucous membrane 
after injection subcutaneously or into the blood, so that the 
effects are similar to those produced by the direct introduction 
of the drug into the stomach (p. 39). The secretion of the 
salivary glands is increased, and usually the sweat also, possibly 
other secretions. The intestines are irritated like the stomach, 
and diarrhoea occurs in consequence. 

The pupil at the commencement of poisoning alternately 
contracts and dilates, the tendency to contraction being most 
marked ; and a similar result occurs from the local application 
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of aconitine to the eye. Later on there is extreme dilatation. 
This dilatation may be due to reflex irritation from the gastro- 
intestinal mucous membrane (p. 218). Aconite quickly passes 
from the blood into the tissues, for if the greater part of the blood of 
a poisoned dog is transfused into the veins of a healthy one within 
a few minutes after poisoning has begun, it produces no effect. 

Therapeutic Uses of Aconite. — Aconitine is applied locally 
in the form of ointment in cases of severe neuralgia, a small 
piece about the size of a pea being rubbed into the painful part. 
If the neuralgia affects the temple, great care must be taken that 
the ointment does not get into the eye, as rapid absorption 
occurs from the conjunctiva, and general poisoning may result. 

Aconite liniment is frequently employed in muscular rheu- 
matism ; in various forms of neuralgia, such as sciatica ; and 
over swollen and painful joints. Admixture with chloroform 
facilitates the absorption of alkaloids through the skin, so that 
a mixture of aconite liniment with chloroform liniment may be 
more efficacious than either the one or the other separately : but 
the mixture should be employed with care, and not over too large 
a surface, to prevent any risk of too rapid absorption. 

As a local sedative to the stomach it has been employed in 
full doses to check the vomiting of pregnancy. Its chief use, 
however, is in the febrile condition depending upon local in- 
flammations, such as tonsillitis, sore-throat, pleurisy, pneumonia, 
phthisis, peritonitis, pericarditis, acute rheumatism, gout, ery- 
sipelas, otitis, gonorrhoea, and in urethral fever. In many of 
those conditions small doses of aconite slow the pulse, lower the 
temperature, and give much relief to the patient. In cardiac 
disease its action is somewhat uncertain. In nervous jjalpita** 
tion it is sometimes useful, and it may give relief in palpitation 
depending upon hypertrophy, but frequently it is of no use in 
this condition. In diseases of the nervous system its internal 
application alone, or combined with its external use, sometimes 
gives relief in headache, toothache, noises in the car, neuralgia, 
especially in the face, in intercostal neuralgia, and neuralgia ac- 
companying herpes zoster. It has been found useful, also, in 
some cases of amenorrhoea depending on a sudden check to the 
menstrual flow, and also in severe menorrhagia. 

Mode of Application. — Externally it may be applied in the 
form of ointment or liniment, internally in the form of tincture 
or (?xtract. The extract is uncertain in its strength, and death has 
occurred from the two grains laid down as a maximum dose by 
the British Pharmacopoeia. The tincture should also be adminis- 
tered in very small doses, as it is difficult to counteract its effect 
when too much has been given. Instead of giving a large dose, 
therefore, all at once, it is much better to give it in divided 
doses, such as one drop in a little water, every quarter or half 
an hour until the pulse has begun to be affected, and then every 
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hour or two afterwards, according to the necessities of the case, 
so as to maintain the action (Ringer). 

Staphisagriae Semina, B.P. ; Staphisagjia, U.S.P. 

Stavesacre Seeds, B.P. Staphisagria. Sta\tesacre, U.S.P. 
— The seeds dried ripe of Delphinium staphisagria. 

Characters, — Irre^larly triangular or obscurely quadrangular, arched, 
blackish -brown when fresh, but becoming dull grejyish-brown by keeping. 
Testa WTUikled and deeply pitted; nucleus soft, whitish, oily. No moi'ked 
odour ; taste nauseously bitter and acrid. 

Composition. — They contain several alkaloids, the most im- 
portant being delphinine and staphisagrine. 

B.P. Preparation. 

Vn^entam. Btapblsafpriee. (Crushed seeds, 1 ; macerated in benzoated 
lard, 2, lor two hours, and strained.) 

Action. — Staphisag^ine paratyscs the motor nerves in 
frogs, like curare, and kills mammals without convulsions by 
paralysing the respiration. Delphinine resembles aconitine in 
many respects, and like it causes slowness of the pulse and re- 
spiration, paralysis of the spinal cord, and death by asphyxia. 
It stimulates the vagus centre in the medulla, and also the 
accelerating centre for the heart (p. 318). It slows the respira- 
tion, apparently by an action on the slowing fibres of the vagus, 
for when the vagi are cut, it quickens respiration, probably l)y 
stimulating the respiratory centre in the medulla. In advanced 
stages of poisoning it paralyses the ends of the vagus in the 
heart and also the cardiac muscle. It removes the still-stand 
caused by muscarine and digitalin (Boehm). By dejn-essing tlie 
action of the spinal cord it arrests the convulsions caused by 
strychnine. 

Uses. — Stavesacre ointment is used to destroy pediculi. 

U.S.P. Pulsatilla. Pulsatiela. — The herb of Anemone 
pulsatilla and Anemone pratensis^ and of Anemone patens ^ var. 
Nuttalliana, collected soon after flowering. 

It should be carefully preserved and not be kept longer than 
one year. 

Characters. — Leaves radical, petiolate, silky-villouH, twice or thrice 
deeply three-parted or pinnately cleft, with linear, acute lobes, appearing after 
the Ii^ge, purple (or, in the last-named species, sometimcB whitish) dowers ; 
inodorouB, very acrid. 

Dose. — grains. 

Composition. — The fresh plant yields by distillation with 
water, an acrid, oily principle, with a burning, peppery taste. 
A similar oil is got from Ranunculus hulhi)sus, li. and 

R. so'leratus. Its therapeutic value is not great. When kejit 
for some time, this oily substance becomes decomposed into 
anemonic acid and anemonin. 

Action. — The oil acts as a vesicant when applied to the skin. 
Anemonic acid appears to be inert. Anemonin sometimes 



CHAP, XXXI.] 


THALAMIFLOEiE. 


887 


causes local inflammation and gangrene when subcutaneously 
injected; vomiting and purging when given internally. It is 
uncertain whether these symptoms are due to anemonin itself or 
to some impurity in it. The chief action of pure anemonin is a 
depressant one on the circulation, respiration, and spinal cord, 
to a certain extent resembling that of aconite. The symptoms 
are slow and feeble pulse, slow respiration, coldness, paralysis 
affecting first the hind and then the fore-legs, dyspnoea, and 
death without convulsions. In poisoning by extract of pulsatilla 
convulsions are always present. Their absence in poisoning by 
anemonin appears to be due to its paralysing action on motor 
centres in the brain (p. 184) ; it does not paralyse the muscles 
and motor nerves in frogs. 

Uses. — It is supposed to be diaphoretic and emmenagogiie. 
It has been used in amenorrhooa, dysmenorrhoea, catarrh of 
various mucous membranes, bronchitis, and asthma. 

Adonis Vernalis. Not officinal. — This plant is considered 
by some to be a species of Anemone. 

Composition. — It contains a glucoside adonidin. 

Action. — Adonidin has an action almost exactly like that of 
digitalin, but is much stronger, and is said not to be cumulative. 
It appears to be about ten times as powerful as digitoxin. 

Use. — It may be used instead of digitalis, and sometimes 
succeeds when digitalis fails. It is, however, less certainly bene- 
ficial in valvular disease than digitalis, and should be used only 
when digitalis fails (Nothnagel). It appears to produce vomiting 
and diarrho'a more readily than digitalis (Bubnoff). 

Administration. — It may be given in the form of infusion 
(i~2 dr. of the root to G fl. oz. of water) in doses of ^ fl. oz. every 
two to four hours. 

Cimicifugae Rhizoma, B.P. ; Cimicifuga, U.S.P. Cimi- 

ciFUGA. Black Snakeroot. — The dri(‘d rhizome and rootlets of 
Civricifuffa raccmom. Synonym : AcUea racemosa. 

Characters. — The rhizome is hard, 2-0 inches lonp;, about i to 1 inch 
thick, somewhat flattcned-cylindrical in form, having on its upper surface 
the remams of Be\ eral aerial stems, and below numerous small wiry brittle 
branched rootlets, which in commercial specimens are more or less broken 
off. Both rhizome and rootlets are brownish -black, almost odourless, and of 
a bitter, slightly acrid, taste. Their fracture is close, that of the rootlets pre- 
senting a thick bark, and a central axis with from three to five, usually four, 
convergmg woody wedges, so os to assume a tnangular, cross-like, or stellate 
appearance. An infusion is blackened by a persalt of iron. 

Composition. — It contains, when fresh, a volatile oil, a resin, 
and a bitter neutral substance, but it is not known to which of 
these its activity is due. 

B. AND U.S.P. OrriciNAL Preparations. dose. 

Bxtraotum OlmloifriffEB ILiquidum* B.P. (Fluidum, U.S.P.) ... 0-80 min, 
Tinotium Cliiiioinir0B 15-60 min. 

Action. — I n large doses this drug produces nausea, vomiting 
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depression, headache, and giddiness. Its action on the heart ia 
said to be like that of digitalis, but is less powerful. 

Uses. — It is used as a stomachic and cardiac tonic in 
various conditions of weakened heart. It has been used in chorea, 
rheumatic affections, headache, and neuralgia, and is useful as 
an expectorant in bronchitis or acute catarrh, and in phthisis. 
Under the name of Actaa racemosa it obtained a great reputation 
as a cure for acute rheumatism, but this was not confirmed on a 
more extensive trial. 

Podophylli Rhizoma, B,P. ; Podophyllum, U.S.P. Podo- 
phyllum Root. — The dried rhizome and rootlets of PodophyUuvi 
peltatujn, North America. 


Fig. 177. — Podotth\lhiiu, half the natural Kue. 

Characters. — In pieces of variable length, about \ of an incli thick, dark 
reddish-brown extern^ly, whitish within, breakiiif^ witli a short fracture. At 
intervals of about two inches the rhizome is thickened, and from each 
swollen part or joint a number of pale brown rootlets spring. These are 
brittle, and many of them break short off close to the rhizome, leaving little 
round white spots which help to distinguish podophyllum easily from other 
roots. Powder yellowish -grey, sweetish in odour, bitterish, subacrid and 
nauseous in taste. 


Composition. — Its most important constituents are podo- 
phyllin, which is a resinous substance, and berberine, which 
is a yellow alkaloid (p. 839). 


OfFICIKAL PrEP.\RATIONS of PonOPHYLLUM. 


B.F. 

FodopbyUl Beaina 

U.S.P. 

Besina Podophylli 

Abstractum „ 

Extractom „ 

„ „ Fluidum 


POSE. 

r>08K. 

pr. (0 008 0-03 gm.) 

0- lO gr. (0-33-0-67 gm.) 

1- 3 gr. (0 00 0-2 gm.) 
5-15 min. (0*3 -0*0 c.c.) 


Podophylli Resina, B.P. ; Resina Podophylli, U.S.P. 

Besin of Podophyllum. Synonym : Podophyllin. 

Preparation. — The resin is dissolved out of the powdered root by ex- 
hausting with spirit, the greater part of which is recovered by distillation, 
and the remainder holding the resin in solution is poured into water slightly 
acidulated with hydrochloric acid, when the resin is precipitated as a fine 
powder, as it is insoluble in water. The resin itself consists to a great extent 
of a fatty and resinous acid, and sub.Hide 8 more quickly in acidulated than in 
pure water. It is afterwards washed and dried. 

Characters and Solubility. — A pale greenish -browm Amorphous powder, 
soluble in rectified spirit and in ammonia; precipitated from the former 
solution by water, from the latter by acids. Almost entirely soluble in pure 
ether. 

Composition.— It consists chiefly of a fatty and resinous acid 
having little physiological action, and two active substances. 
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podophyllotoxin and picropodophyllin, the former being much 
the more powerful. 

Dose. — ^ to ^ grain. 

B.F. Preparation. 


DOSE. 


Tinotura VodoplijrUi (1 gr. of resin in 1 fl. dr.) 15 min. to 1 fl. dr. 


Physiological Action. — The resin is the part chiefly em- 
ployed. It acts as a drastic purgative, increasing the secretions 
of the intestinal mucous membrane, and of the liver (p. 403). 
It acts on the bowels, when injected subcutaneously as well as 
when introduced into the intestinal canal. Like many other 
hepatic stimulants, it does not increase the secretion of bile so 
much when it acts as a purgative (p. 403). 

Uses. — It is used in cases of biliousness associated with dark 
stools (Ringer). When the stools are pale, mercurial pill is 
usually employed. It is often employed in combination with 
other purgatives, such as colocynth, aloes, or rhubarb. It is 
useful in congestion of the liver, and of the portal circulation, in 
ague with congested liver, and in sick headache with biliousness. 
Its action is uncertain and it frequently causes griping. 

Externally it acts as an irritant ; if incautiously handled, it 
often produces conjunctivitis. 


U.S.P. Hydrastis. Hydrastis. Golden Seal. — The rhi- 
zom(‘. and rootlets of llifdrastis canadensis, 

Chakacters.— libizome about inch long and ^ inch thick ; oblique, 
with short branches, somewhat annulate and longitudinally wrinkled ; ex- 
ternally yellowish-grey ; fracture bhort, waxy, bright reddish-yellow, with a 
thickish bark, about ten nanuw wood- wedges, broad medullary rays and 
large pith, llootlets thin, brittle, with a thick, yellow' baxk, and subquadran- 
gulor, wood}" centre. Odour shght ; taste bitter. 

Composition. — It contains the yellow, ])itter alkaloid ber- 
berine (p. 888), and the colourless, also bitter, hydrastia, or 
hydrastine, besides a third alkaloid and a volatile principle not 
yet isolated. 

U.S.r, rUhrARATIONS. 


Extractuni Ih Jiastis Fluidnm 1~2 ii. dr. 

Tiiu tuia llyiliusUa *2-5 H. dr. 


Uses. — Its uses are similar to those of the simple bitters 
(p. 8()4). Professor Rutherford found the resinous substance ob- 
tained from the root to be an hepatic stimulant of moderate power 
(p. 403). This substance, which is also called hydrastm, must 
not be confounded wdth the alkaloid. It consists of a mixture 
of hydrastine, berberine, and resin in varying proportions. The 
pure alkaloid hydi-astine is said to be antiperiodic, and causes 
ringing in the ears like quinine. The mixture of the alkaloids 
acts as an emmenagogue {vide p. 453). 
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MAGNOLIACEiE. 

B.P. Anisi Stellati Fructus; U.S.P. Illicium. Star-Anise 
Fruit. — The dried fruit of lUicitnn anisatum, China. 

Chail\cters. — T he firuit consists of 8 brown, boat-shaped carpels, joined 
at tlaeir inner ends so as to form a star. Each contains one seed with an 
oily taste. The taste of the fruit is sweet and aromatic. 

Composition. — It contains a volatiJe oil which so closely 
resembles that of true anise as to be officinal. 

Oleum Anisi, B.P. and U.S.P. — A volatile oil distilled in 
Europe from anise fruit ; or in China from star-anise fruit. For 
Preparations and Action vide Anise (p. 985). 

MENISPERMACEiE. 

U.S.P. Menispermum. Menispermum. Canadian Moonseed. 
— The rhizome and rootlets of Menispermum cunadense. 

Chabacters. — Rhizome several feet long, about a quarter of an inch 
(6 millimetres) thick, yellowish -bro^ii or brown, finely wTinkb il luiigitudinally 
and beset ^ith nuinerous thin, rather brittle rootlets; fracture lough, woody ; 
internally yellowish, with a thickish bark, a circle of )>orous, blioi-t, nearly 
square wood-wedges, and a large central pith ; nearly inodorous ; taste bitter. 

Dose. — 5-20 gr. in infusion. 

Composition. — It contains a small quantity of berberine and 
a colourless alkaloid. 

Uses. — It acts as a bitter tonic, and is sometimes used also 
as a substitute for sarsaparilla. 

Calumbae Radix, B.P, ; Calumba, U.S.P. Calumba Root. 
— The root, cut transversely and dried, of Jateorrhiza Calumba 


if}. 178, — CiUttinljsfc, lufclf the naiaral ifate, 

(Cocculus pahmitus, 1)C\) From the forests of Eastern Africa, 
between Ibo and Zambezi. 

Characters.-- Slices flat, circular, or oval, about 2 inches in diameter, 
from i to i of an inch thick, softer and thinner towards the centre, so as to 
present the appearand^ of bi-concave discs, greyish yellow, bitter. 

Composition.- -It contains a neutral principle, calumbin, a 
yellow alkaloid berberine, to which it owes its colour, and 
calumbic acid. i!il these are bitter. It contains much starch, 
which is dissolved by hot water, so that a decoction is blackened 
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by iodine. The infusion is consequently made with cold water 
to leave the starch behind, as it renders the infusion liable to de- 
compose, especially in hot weather. It contains no tannin, and 
the infusion can therefore be prescribed along with salts of iron. 

Prepabatioks. 


S.F. D08E. 

Xxtraotiiin Calumboe.... 2-10 gr. or more. 

Xnfasnm Calumbae (1 oz. to 1 pint) 1-2 0. oz. 

Tinotura Calumbfe ^-2 fl. dr. 

Also contained in Mistura Ferri Aromatica. 

tJ.S.P. 

Extractum Calumba Fluidum 15-30 min. (0 0-1*9 c.c.) 

Tinctura Calunibco 1-4 fl. dr. (3*75-1.5 c.c.) 


Action. — Calumba is a pure bitter stomachic tonic. 

Neither the berberine nor calumbin which it contains has any 
powerful physiological action. Berberine in doses of grain 
given subcutaneously kills rabbits, with symptoms of prostration 
and fall of temperature ; but a dose eight times as great given 
to them by the mouth has no action, and 15 grains only produce 
in man slight colicky pains and diarrhoea. It is said to cause 
contraction of the intestines and of the spleen, and to lessen oxi- 
dation in the blood. Calumbin seems to have still less action. 
In small doses it seems, like other bitters, to raise the blood- 
pressure slightly, and in large doses to lower it. 

Uses. — Calumba is used as a bitter tonic in atonic dyspepsia 
and debility of the digestive organs. It is said to have a sooth- 
ing effect, and is therefore given in irritable conditions of the 
stomach. It is frequently employed in combination with iron, 
chiefly in the form of infusion ; the advantage it possesses over 
other bitter infusions, except quassia, for this purpose, being 
that it contains no tannin, and consequently does not form an 
inky-looking mixture. It may be used as a general tonic during 
convalescence from various acute diseases, and may be prescribed 
in combination with either acids or alkalis. 

Pareirae Radix, B.P. ; Pareira, U.S.P. Pareira Root. — 
The dried root of Chondrodendron tome7itosHmy Brazil. 

Characters. — Generally seen in more or less cylindrical pieces, about 
J inch to 2 inches in diameter and 4 inches or more m len^h. The bark is 
greyish -brown, and the wood greyish-yellow. It is recognised by the well- 
marked rings and medullary rays on the wood. The rings are irregularly 
concentric. 

Composition. — It contains an alkaloid pelosine or buxine, 
which api^ears to be identical with beberine. 

PllKPARATIONS. 

I>OSE. 

Oeooctiim ^Pareirse ounce to pint l|-2 fl. oz. 

axtimotam »f 10-20 gr. 

„ „ Ztiquldum 1 oz. to 1 fl. oz ^-2 fl. dr. 

U.8.P. 

Extractum Pareirce Fluidum 1-2 fl, dr, (3*76-7’60 o.o.) 
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Physiological Action and Uses. — Pareira is a bitter tonic, 
but is chiefly employed as a stimulant to the mucous membrane 
of the genito-urinary tract, in chronic catarrh of the bladder. 
It is usuaUy given in the form of decoction or liquid extract, 
frequontly combined with an acid or an alkali, according to the 
condition of the urine. 

U.S.P. Picrotoxinum. Picrotoxin. CgH,p 04 ; 182. — a 
neutral principle prepared from the seeds of Anaviirta paniculata. 

Characters. — Colourless, flexible, shining, prismatic crystals, permanent 
in the air, odourless, having a very bitter taste, and a neutral reaction. 

SoLtTBiiJTY. — It is soluble in 50 parts of boiling water, and in 160 of 
water at 14° C. ; soluble in alkalis and in alcohol. 

Reactions. — When heated to about 200° C. (392° F.), the crystals melt, 
forming a yellow liquid ; when heated on platinum foil, they char and are 
finally completely dissipated. Concentrated sulphuric acid dissolves picrotoxin 
with a golden-yellow colour, which turns violet-red on the addition of a trace 
of bichiomate of potassium. AVhen mixed with three tunes its weight of 
nitrate of potassium, moistened with sulphuric acid, and then treated with 
strong solution of soda in excess, picrotoxin assumes a brick -red colour of 
short duration. The aqueous solution should remain unaffected by solutions 
of salts of mercury or platinum, tannic acid, iodide of mercury and potassium, 
or other reagents for haloids (absence of, and difference from, alkaloids). 

Dose. — aV 6^* acetic solution de- 

scribed under Uses. 

Action. — It stimulates all the motor and inhibitory centres 
in the medulla, especially the respiratory and vagus centres. It 
also irritates motor centres, either in the cerebrum or in the 
medulla and cord, producing in all vertebrates alternating ej)!- 
leptiform spasms, with periodic stoppage of the motions of the 
diaphragm and slowness of the pulse. The spasms often take 
the form of swimming, running backwards or round in a circle 
{manege movements), or rolling of the body on its axis (pp. 188 
and 215). The temperature is somew'hat raised. 

Uses. — It is employed as an ointment (10 gr. to 1 oz. of lard) 
in tinea capitis, and to destroy pediculi. It should be used with 
care, as its application to the head has been followed by convul- 
sions and death. It has been used, though unsuccessfully, in 
epilepsy in doses of -grain hyi)odermically, and has been found 
useful in the night sweats of phthisis (p. 443), in doses of to 

grain in pill, or 2 to 4 minims of a solution containing 8 grains 
of picrotoxin, 4 fluid drachms of glacial acetic acid, and water up 
to 4 ounces. 


BERBERIDACEiE. 

U.S.P. Caulophyllum. Caulophyllum. Blub Cohosh. — 
The rhizome and rootlets of Caulophyllum thalictroides. 

Characters.— Rhizome about four inches (10 centimetres) long, and 
about one-fourth to two-fifths of an inch (C to 10 millimetres) thick, bent ; 
on the u[){wr side, with broad, concave stem -scars and short, knotty branches ; 
externally grey- brown, inUunally whitish, tough and woody. Rootlets 
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namerouB, matted, about four inches (10 centimetres) long, and one twenty- 
fifth of an inch (1 millimetre) thick, rather tough ; nearly inodorous ; taste 
sweetish, slightly bitter, and somewhat acrid. 

Dose. — 1-6 gr. in infusion. 

Composition. — It contains the glucoside saponin (p. 918) and 

resins. 

Uses. — It has little medicinal virtue, though it has been re- 
commended as a diuretic, antispasmodic, and emmenagogue. 


PAPAVERACEiE. 

B.P. Papaveris Capsulx. Poppy Capsules. — The nearly 
ripe dried cai)8ules of the white poppy, Papaver somniferum. 
Cultivated in Britain. 



Fio. 179.— Poppy oapsuloi half the oaturol size. 


Characters. — Globular, two or three inches in diameter, crowned by a 
sessile stellate stigma, which distinguishes them hrom colocynth and bael 
fruits. 

Prepaiutions. 


B.P. DOSE. 

Beoootmn Papaveris (2 oz. boiled for ten minutes » f ^ x*. 
in l.i pint of water, strained, and made up to 1 pint) i ^ ^ en a i ns. 

Xztraotum Papaveris 2-5 gr. 

Sjrapas Papaveris Id. dr.-| fl. oz. 


Composition. — The capsules contain a small amount of mor- 
phine (more being found when they are unripe than when ripe), 
together with meconic acid, and very minute quantities of 
papaverine and papaverosine. The seeds are devoid of these 
principles, but contain much bland oil. 

Action and Uses. — Poppy capsules act in a similar maimer 
to opium, but are much weaker, and not so certain in their action. 
They are employed in the form of syrup of poppies, and given 
chiefly to chHdren as an opiate. Considering the uncertainty of 
its action, and in view of the fact that children are very readily 
affected by any preparation of opium, the drug should be used 
with caution. Externally the decoction is used for sedative 
fomentations to allay pain. 
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Opium, B. and U.S.P. Opium. — The inspissated juice ob- 
tained from the poppy, Papaver Boimiiferum . Grown in Asia Minor. 

Preparation. — The unripe capsules are incised, or rather deeply scratched. 
The milky juice which exudes becomes inspissated by spontaneous evapora- 
tion, and is scrapped off and made into lumps. As these ought to consist only 
of the tears of thickened juice from the incisions, the lumps should tear with 
an irregular surface, and when drawn across a piece of paper shoiild leave a 
light-broT^m interrupted streak. Sometimes vegetable extracts are used to 
adulterate opium, and then it has a more even fracture, and makes a more 
or less even streak on a piece of paper. 

Characters, — irregular lumps, weighing from four ounces to two pounds ; 
enveloped in the remains of poppy-leaves, and generally covered with the 
chaflfy fruits of a species of rumex ; when fresh, plastic, tearing with an irre- 
gular, slightly moist, chestnut-brown surface, shining when rubbed smooth 
with the mger, ha^ung a peculiar odour and bitter taste. 

Test. — Opium should yield, when assayed, about 10 per cent, 
of morphine, B.P., 9 per cent, according to the U.S.P. 


Prepabations. 

B.P. dose. 

Codeina gr. 

Confectio Opil (Pulv. Opii Co.\ - r oa ^ 

m gr. ; Syrup 1 oz ) ^ *" 8r. 

^ p*"* ^ 

— r ^ fl. dr. tincture to 2 fl. oz. starch 

Bnema OpU | 

Xstraotuin Opil About 1 part from 2 gr. or more. 

Bxtrwetum Opil Xtlquldaiii 22 grs. extract in 1 fl. oz. nearly.. 4-40 m. „ „ 

Injectio Morphinie Hypodermica... 1 gr. acetate of morphine in 10 m. 

Blntmentom OpU (nde p. dlO)..! of tincture in 2. 

Morphin^Acetas. ® “i i 

^ b opium tf-i 

Morpbins Acetatis Liquor 4* gr. acetate in 1 fl oz lO-hO m. 

Morphime Bimecouatis Liquor.... 5| grs, bimeconate in 1 fl. oz 5-40 m. 

Morphin»Hydroohloras / ^ , 

Monthinie Hydrochloratis Liquor.. 4| gr. hydrochlorate in 1 fl. oz...l0-G0 m. 
Mornhime Sidphas 1 part from 7J gr. 

Pilola Ipecacaanhffi com SciUfi 1 . . • ao i r <i/v 

(vide ^ 1 part in 23, nearly 5-10 gr. 

VflnlaniimMetimOpiv (mde \ ^ a <1 ^ 

p. 622) T... / ^ ^ 

* BttaJa Soposts Comppaita \ ^ ^ • a 1 « c 

(vide p. 623) 1 1 P«rt »n 6, nearly 8-6 gr. 

Pulvis Cretan Aromaticos com Opio,. 1 part in 40 .10-60 gr. 

Pulris Ipecacuanha Compositus... 1 part in 10 5-16 gr. 

Pulvis Compositus 1 part in 20 5-20 gr. 

Suppositoria Plumbi Composita....! gram in each sup{»oHilory. 

Bt&iiria Opii Opmpoaitiia I part in 10 2~5 gr. 

Tinctorm Oampliono Com- \ n ^ e, ^ a -iha- 

> 2 gr. to 1 fl. oz 15 m.-l fl. dr. 

Ttaotura Opii (Laudanum) 83 grains to 1 fl. oz., nearly .4 - 40 im or more. 


’ Pliula Saponis Composita is purely a preparation of optnin. It is sometimes 
convenient to give opinm to patients wii^ut their knowledge. If the pill were 
called Pilula Opii tbe patients would see from the prescription what th^ were 
te^ng, i«4iile they learn nothing about tbe nature of the meuieine from the name 
^. Saponis Co, The name of this pill was changed from HL Saponis Co. to Pilula 
^11 in the B.P. of 1864, but tbe inoonvenienoec which arose from this weas so great 
that tbe name was altered 
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Pbeparations — conUnued , pose. 

Tlnotarm Opil Ammoniata 5 grains to 1 fl. oz fl. dr. 

Troobiscl Opil ^th grain of extract in each 1-4. 

Unguentum Gallaa cum Opio 32 grains to 1 oz. galls ointment..for external use. 

Vtnmn Opil 22 gr. extract in 1 fl. oz., nearly..4-40 m. or more. 

8.V. Falvls Bllao Compositua. Compound Powdeb of Kino. — Kino, 3^ ; 
opium, ^ ; cinnamon bark, 1. 

a.F. Fulvla Opil CompoaltuB. Compound Powdeb of Opium. — Opium, ; 
black pepper, 2 ; ginger, 6 ; caraway fruit, 6 ; tragacanth, 

B.P. Tlnotura Camplioree Composlta. Compound Tinctube of Camphob 
(English Pabegobic). — Opium, 40 gr.; benzoic acid, 40 gr. ; camphor, 30 gr. ; oil 
of anise, \ fl. dr. ; proof spirit, 1 pint. 

B.F. Tlnotura Opil Ammoniata. Ammonuted Tincture of Opium ^Scotch 
Paregoric). — Opium, m coarse pow'der, 100 gr. ; saffron, 180 gr. ; benzoic acid, 
IBO gr. ; oil of anise, I fl. dr. ; strong solution of amluonia, 4 fl. oz. ; rectifled 
spirit, 16 fl. oz. 

B.P. Vlnum Opii. Wine of Opium. — Extract of opium, 1 oz. ; cinnamon 
bark, 75 gr. , cloves, 75 gr. ; sherry, 1 pint. 


dose. 


Extractum Opii 

Emplastrum Opii (6 parts in 100) 
Trochisci Glycynbtza* et Oiiii {35 • 
gr. in each lozenge) 


i 

prepared from 
Extractum Opii. 


-1 gr. (0 031-0 065 gm.) 


U.S.P. Opii Pulvis. Powdered Opium. — Opium dried at a 
temperature not exceeding 85“ C. (185® F.), and reduced to a 
moderately fine powder. It ought not to contain less than 12 
nor more than IG per cent, of morphine. 


Pbepabations. 


Acetum Opii (Black lUop) 10-15 min. (0*60-1 c.c.) 

Opium Donarcotisatum |~2 gr. (0*016-013 gni.) 

Pilulie Opii (Opium 1 gr. ; Soap, \ gr., Mtle p. 523) One pill. 

Pulvis IpecacuanhfP et Opii (I in 10) 5-15 gr. (0*32-1 gm.) 

Tinctuia Ijiecacuanhn* et Opii 4-15 min. (0*25-1 c.c.) 

Tinctura (5pii 6 mm. 

Tinctura Opii Cainphorata 4-15 min. (0*25-1 c.c.) 

Tinctura Ojiii Dcodorata 6 min. 

Vinum Opii 6 min. (0*37 c.c.) 


U.S.P. Acetum Opii. Vivgegkr of Opium.— Opium, 10 ; nutmeg, 3 ; extracted 
with diluted acetic acid by maceration and percolation up to 80 parts of liquid ; 
then Bugar, 20, is added. 

U.S.P. Opium Denarcotisatum. Denarcotiskd Opium. — Prepared by removing 
narcotine and odorous principles by extraction with stronger ether, and adding 
sufficient sugar of milk to make up the weight to that of opium containing 14 per 
cent, of moridiine. 

U.S.P. Tinctura Opii Dkodoiuta. Deodorised Tincture of Opium. — Macerate 


opium, 10, with water, 40, evaporate down to 10, shake with ether, 20, pour off the 
ether, and cvajiorate until the whole of the etlier is gone. Mix with water, 50, 
filter, adding water up to 80, then add alcohol, 20. 


U.S.P. Tinctura Ipecacuanha et Oph. Tincture of Ipecac and Opium. — 
Deodorised tincture of opium, 100, evaporated to 85, then fluid extract of ipecac, 
10, is added, the mixture filtered, and diluted alcohol added up to 100. 

U.S.P. Tinctura Opii Camphorata. Camphorated Tincture of Opium. — 
Powdered opium, 4 ; benzoic acid, 4 ; camphor, 4 ; oil of anise, 4 ; glycerine, 40 ; 
diluted alcohol up to 1,000. 

U.S.P. Vinum Opii. Wine of Opium. — Powdered opium, 10 ; cinnamon, 1 ; 
cloves, 1 ; stronger white wine up to 100. 
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Composition of Opium. — Besides the usual constituents of 
vegetable products, such as mucilage, albumin, pectinous sub- 
stances, caoutchouc-like substances, fat, volatile substances, some 
sugar, salts of ammonium, calcium, and magnesium, opium con- 
tains seventeen or eighteen alkaloids and two neutral substances, as 
well as a peculiar acid — meconic acid. The alkaloids are chiefly 
combined with meconic acid or sulphuric acid, but may be partly 
free. The three most important alkaloids are morphine, codeine, 
and thebaine. The others are papaverine, pseudoraorphine or 
oxymorphine, gnoscopine, codamine, laudanine, laudanosine, 
meconidine, lanthopine, protopine, cryptopine, narcotine, oxy- 
narcotine, hydroctarnine, narceine, rhoeadine. The neutral 
substances are meconin and meconiasin. Some at least of the 
alkaloids in opium may be regarded as derivatives from mor- 
phine. Thus codeine and pseudomorphine or oxymorphine can 
be produced from morphine artificially. 

Besides the derivatives of morphine found naturally in opium, 
various series of alkaloids can be artificially prepared from 
morphine by (a) the addition of alcohol radicals, or by (b) oxida- 
tion, or (c) by dehydration. To the series of alkaloids produced 
from morphine by the addition of alcohol radicals, the name of 
codeines has been given. An example of these is codethyline, 
obtained from morphine by the introduction of ether. Among 
the alkaloids produced by oxidation are oxymorphine and oxydi- 
morphine. Apomorphine is produced by dehydration. 

B.P. Acidum Meconicum. Meconic Acid. H3C7HO,. An 
acid obtained from opium. 

Chakacteks. — In micaceous crystals, nearly colourless, the 
solution in water halving a strongly acid taste and reaction. 

Solubility. — It is sparingly soluble in water, readily soluble in alcohol. 

Reactions. — The solution is coloured red by neutral solution of iHjrchlonde 
of iron, the colour being discharged by strong but not by diluted hydrochloric 
acid. The aqueous solution gives no precipitate with solution of iodine and 
iodide of potassium. 

OrnciAL Meconate. 


BJP. nose, 

xaqnor Morpliiiiae 5-40 min. 


Action. — It has very little physiological action. It has been 
stated to have a narcotic action, but this is very feeble. 

U.S.P. Morphina. Morphine. C„H„NO,.HjO ; 808 . — An 
alkaloid prepared from opium. 

Characters. — Colourless or white shining prismatic crystals, 
or a crystalline powder. Permanent in air, having a bitter taste 
and alkaline reaction. Heated on platinom foil, the crystals fuse, 
char, and disappear. 

SoLCBiLiTv. — Slight in cold water; complete in 600 parts boiling water; 
m 100 alcohol at 16’ C. (59" F.) ; in 80 boiling alcohol; in 18 boUing 
absolute alcohol r almost insoluble in ether ; idightly soluble in chloroform. 
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Beactions. — Morphine is first reddened and then rendered yellow by 
nitric acid, "With ferric chloride it gives a blue colour, changed to green by 
excess of the reagent, and destroyed by free acids or alcohol, but not by 
alkalis. A solution of morphine, acidified by acetic or sulphuric acid, is 
not precipitated by tannic acid. 

IMPURITIES. — Other alkaloids. 

Tests. — On adding 20 parts of colourless solution of soda or potassa to 
1 part of morphine, a clear, colourless solution should result without a residue 
(absence of other alkaloids). Morphine yields a colourless solution with 
cold concentrated sulphuric acid, which should not acquire more than a 
reddish tint by standing for some time, and which should not assume a 
purple or violet, but merely a greenish colour, on the addition of a smsdl 
crystal of bichromate of potassium (absence of and difference from strych- 
nine, brucine, &c.). 

Morphinx Hydrochloras, B. and U.S.P. Htdrochlohatb 
OF Morphine, U.S.P. C„H„N03HC1.3H20. 

Characters. — White, feathery, acicular prisms of a silky 
lustre, permanent in air. 

Solubility. — It is soluble in water (24 parts at 15° C.) and spirit. 

Beactions. — The aqueous solution gives a white curdy precipitate with 
nitrate of silver (HCl), and a white one with potash, soluble in excess 
(morphine). It exhibits the reactions of morphine. Heated on platinum 
foil, it leaves no residue (no inorganic salts). 

Preparation. — Mix concentrated infusion of opium with chloride o, 
calcium, decolorise by animal charcoal, precipitate the morphine by ammonia 
and neutralise with hydrochloric acid. 

Preparations. 

U.S.P. None. 

8.P. DOSE. 

Xilquor Morphlnee Hydpooblorati*.. ^ ’ 10-60 min. 

Supposltorla MorplLlnae ^ gr. in each suppository... 

ft ff cam Sapoae... I gr. „ „ 

Tnactura Cbloroformi et PCorplilaaD .. I gr. in 1 d. oz 5-10 min. 

Troobisol Morphinse ^ gr. in each lozenge 1-4. 

n n et Xpeoaouaaliae..^ gr. „ ,, 1-4. 

8iqaor BKorpliinae Bydroobloratls. Solution of Hydrochlorate op 
Morphine.— Add diluted hydroohlorio acid (9 min.), rectified spirit (2 fl. dr.) to 
distilled water (6 fl. dr.), and dissolve hydrochlorate of morphine (4^ gr.) in the 
mixture. 

Tiootura Chloroformi et HCorplitnaD. Tincture of Chloboforsi and 
Morphine.— It contains in a 10-minim dose chloroform, IJ min. ; ether, ^ min. ; 
rectified spirit. If min.; hydrochlorate of moqihine, Apr*! diluted hydrocyanic 
acid, I min.; oil of peppermint, Amin.; liquid extract of liquorice, 1\ min. ; treacle, 
and syrup. It resembles chlor^yne. 

Morphinae Acetas, B. and U.S.P. Acetate of Morphine. 
C,,H„N03.C,HA- 

Characters. — A white powder, with a faintly acetous odour. 

Solubility. — Soluble in water and in spirit, 

Beactions. —Potash or soda gives a precipitate soluble in excess, and 
exhibiting the reactions of morphine, U.S.P. ^\lien sulphuric acid is added 
to the salt, acetous vapours are evolved. When freshly prepared it is soluble 
in 12 parts of water at 15° C. 

Preparation. — Obtain morphine by precipitating it from the hydro- 
chlorate by ammonia, dissolve it in acetic acid and crystallise, B.P. In the 
U.S.P. morphine is officinal, and requires only to be dissolved in acetic acid. 
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PBEPABATIONS. 


B.P. 


U.8.P. None. 


DOSE. 


Blqnor Morpliliiae A^oetatis 4 gr. in 1 fl. oz., or 1 per cent.... 60 min. 


Xi^eetlo Mtorplilnee Hypodermloa, 1 gr. in 10 min. 


{ l>5min. 
or more. 


Xlqnor Morpliinfle Aoetatis. Solution of Acetate op Morphine. — I t is 


prepared like the eolation of the hydroohlorate, using the acetate of morphine and 
acetic acid. 


Xqjectlo ICorphlnsB Sypodermioa. Hypodermic Injection of Morphine. 
— A solution of acetate of morphine, containing 1 grain of the acetate in 10 minims 
of the injection. Acetate of morphine is freshly prepared by precipitating morphine 
from a solution of 92 grains of hydroohlorate of morphine in 2 ounces of warm 
distilled water, with sufficient ammonia to render the solution alkaline. The 
morphine is washed on a filter, dissolved in about an ounce of distilled water with 
the addition of acetic acid, and the use of gentle heat, until the whole of the mor- 
phine is dissolved and a slightly acid solution formed. Enough distilled water is 
now added to make up the solution to 2 iiuid ounces exactly. It is then filtered, 
and kept from the light in a stoppered bottle.* 


Morphinae Sulphas, B. and U.S.P. Sulphate of Mor- 
phine. (Ci-HigNOjK.H.SO^.oHjO ; 758. 

Characters. — llTiite feathery silk crystals, permanent in air, 
with no smell, but a bitter taste. 

SoiiUBiumr. — Soluble in 24 parts of water at 15® C. 

Beactions. — In its reactions it corresponds to the hydrochlorato, but is 
knowTi to be a sulphate by giving with chloride of bariiuu a white precipitate 
insolnbie in hydrochloric acid. 


U.S.P. Pkeparations, None in B.P. 

dose. 

Pulvis Morphin® Comiwsitus 10 gr. (0'C5 gm.) 

Trochisci Morphinae et Ipecacuanha* 1 or 2. 

U.S.P. PcLvis Morphin.f. Compositts. Compound Powder of Morphine 
(Tully’s Powder). — Sulphate of morphine, 1 ; camphor, 20 ; glycyrrhiza, 20; pre- 
cipitated carbonate of calcium, 20; alcohol, q.s. to mix the camphor intimately 
with the other ingredients. It is intended as a substitute for Dover's powder. 


Apomorphinac Hydrochloras, B. and U.S.P. Hydbochlo- 
RATE OF Apomokphine. Cj-HjyNOjHCl ; 308*4. — The hydrochlo- 
rate of an artificial alkaloid prepared from morphine. It should 
be kept in small, well-stoppered vials, in a dark place. 

I^PAEATioK. — By heatii^ morphine or codeine in sealed tubes with 
concentrated hydrochloric aci(L 

Charactebs. — Small, greyish-white, shining, acicalar crystals, 
turning green on exposure to liglit and air, inodorous, with a 
very faint acid reaction on moistened litmus-paper. 

SolubiIaITY. — S oluble in thirty-five parts of alcohol, the solutions being 
decomposed with production of a green colour when they are boiled. 

Kkactions. — F rom solutions, bicarbonate of sodium throws down a pre- 
cipitate which becomes green on standing and then forms a purple solution 

‘ The possibility of morphine being transformed into apomorphine by long 
keeping in solution should be remembered. A B per cent, solution hr^roeWomie 
of morphine, which was hypnotic when freshly prepared, beoame partly converted 
into apomorphine after being kept for eleven months, and than produced violent 
vomiting.— Brit. Med, Joum., June 26, Vm, p. 1222. 
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with ether, violet with chloroform, and bluish-green with alcohol. With 
dilute solution of perchloride of iron it gives a deep red and with nitric acid 
a blood-red coloration. 

Pbeparation. 

Xajeotio ApomorpliiDfla Hypodermiea. — (2 grains dissolved in 100 minims 
of camphor-water and hltered. It should be made as required for use.) 

Dose. — (*00G~*012 gm. ), or 2-8 minims of the 

B.P. injection, hypodermically as emetic. 

Action. — When given internally or injected hypodermically 
apomorphine acts as an emetic, producing nausea and vomiting 
in from five to twenty minutes. After vomiting has occurred the 
nausea usually disappears quickly. It usually produces less de- 
pression than tartar emetic, but collapse has occurred from its 
use in children. It probably causes vomiting, partly refiexly 
and partly directly, in the same way as tartar emetic (p. 373). It 
stimulates the motor centres in the brain and the respiratory and 
vomiting centres in the medulla, and afterwards paralyses them. 

In rabbits, which cannot vomit, apomorphine causes constant 
movement, rapid breathing, convulsions, paralysis, and death. 
In cats and dogs small doses cause vomiting, while large doses do 
not, but produce manege movements and paralysis ; some degree of 
inco-ordination of gait may be observed in man after a large dose. 

It paralyses muscular fibre, voluntary and involuntary, but 
does not affect motor or sensory nerves. The pulse is at first 
quickened, while the blood-pressure is unaltered ; but large doses 
paralyse the heart. The secretion of bronchial mucus is in- 
creased (p. 253), 

Uses. — It is used as an emetic for the purposes already men- 
tioned (p. 874), Its special advantages are the readiness with 
which it can be administered by hypodermic injection without 
causing any local irritation and the short duration of the nausea 
it occasions. It is useful also as an expectorant, alone or along 
with morphine (p. 250). 

Codeina, B. and U.S.P. Codeine. Cj^H^jNOg.HjO ; 317. 
— An alkaloid contained in opium. It is probably methyl- 
morphine. Morphine = Cj.Hj^N03(0H) ; codeine = Ci7HigNOj 
(OCH3). 

Characters. — In colourless or nearly colourless octahedral 
cr3^stal8. The aqueous solution has a bitter taste and an alkaline 
reaction. 

Preparation. — I t is separated from the ammoniacal liquors from which 
morphine has been obtained, by evaporating, treating the residue with water, 
precipitating with caustic pota^, and purifying the precipitated alkaloid by 
recrystallisation from ether. 

dolubiiaty.^ — I t is soluble in eighty parts of water and of solution of 
ammonia, readily soluble in spirit and in diluted acids. 

Bkactioks. — T he alkaloid dissolves in sulphuric acid, forming a colour 
less solution, which, when gently warmed with molybdate of ammonium or a 

8 i 
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trace of perchlorido of iron, assumes a deep blue colour, Moistened with 
strong nitric acid it becomes j-ellow but not red (difference from and absence 
of morphine). Ignited in air it yields no ash. 

Dose. — For diabetes ^ grain gradually increased to 6 grains 
or more three times a day, unless it produces ^eat drowsiness 
or the sugar disappears. For cough ^ of a grain every three or 
four hours. 

Action. — Codeine has only a slight hypnotic action, and may 
sometimes be given in doses of 15 grains daily without producing 
any marked drowsiness in diabetic patients. Others again are 
rendered drowsy by 5 or 0 grains daily. Its most marked action 
appears to be on the nerves of the abdominal viscera and on 
motor centres in the brain. Vllien given for several days it 
lessens the kritability of the digestive tract so that irritant 
lioisons, like arsenic, produce neither vomiting nor jmrging. 

It increases the irritability of the spinal cord, and produces 
in frogs languor succeeded by convulsions and pai’alysis. In 
mammals it appears rather to stimulate motor centres in the 
brain (p. 190). It causes some drowsiness, but the motor phe- 
nomena are most marked. These are twitchings, or 

swimming movements, paralysis of the hind-legs, and weakened 
circulation, followed by a sudden shriek and convulsions. Death 
may occur at once or recovery take place. 

I have observed sym])toms very like these in poisoning by 
pure brucine, and in some points they resemble those of picro- 
toxin (p. 838). 

Uses. — Although it is not a powerful hypnotic, like morphine, 
codeine has been strongly recommended in nervous insomnia, 
and also in cases where sleep is prevented by the pain of rheu- 
matism or cancer, or by distressing cough. .Its power to U^sseii 
the irritability of the intestinal nerves has been already men- 
tioned, and possibly it exerts a similar action on the nerves of 
other viscera, such as those of the respiratory organs, &c. Such 
an action would explain its beneficial effects in cough when 
morphine cannot be borne. Its chief use is in diabetes.' It 
certainly lessens, and sometimes entirely removes, the sugar 
from the urine. As Claude Bernard found that irritation of the 
central end of the cut vagus caused dilatation of the hepatic 
vessels and the appearance of sugar in the urine, it seems not 
improbable that the utility of codeine in diabetes is due to its 
power of lessening the irritability of the afferent fibres in the 
nerves of the abdominal viscera. This is rendered all the more 
likely by the fact that codeine does not prevent the occurrence of 
sugar in the urine in carbonic oxide poisoning,* where alterations 
in tissue change, leading to glycosuria, are probably of a more 
general nature, and less dependent on local alterations in the 
hepatic circulation. 

^ Pavy, Quy'i Ho$pUal Beportt* ” The Ute Otto Schultzen. 
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Physiological Action of Opium. 

General Action. — Opium, and all its alkaloids hitherto ex- 
amined, act almost exclusively on the central nervous system, 
and in mammals especially on the brain, the brain-symptoms 
preponderating in proportion as the organ is developed relatively 
to the other nerve-centres. This conclusion holds good only for 
mammals, and must be qualified in regard to the frog, for in it 
narcotine, codeine, papaverine, and thebaine have also a para- 
lysing action on the motor ganglia of the heart. Opium and its 
alkaloids agree not only in the organ they affect but in the 
nature of their action. The symptoms may be divided into two 
stages : — 

(1) Narcosis, due to a paralytic action on the brain, fol- 
lowed by 

(2) Tetanus, due to increased irritability of the spinal cord. 

Action on Frogs. — If the drug be introduced by injection 

under the skin of a frog, the functions of the nerve-centres 
are abolished in the order of their development, the highest 
centres being first affected {ride p. 183). 

The first symptom to appear after the injection of the drug 
is a diminution of the power of voluntary movement ; the frog 
remains quiet, making no effort at voluntary movement ; but 
when irritated responds to the stimulation by springing in the 
usual way. Next, the power of co-ordination is lost; the frog 
springs as before when irritated, but has no control over the 
direction of its leaps. It then gradually loses the power of 
springing in response to stimulation, and finally reflex action 
cannot be excited.' The heart is unaffected. 

After a time increased excitability of the spinal cord comes 
on, so that the slightest irritation causes muscular spasms like 
those of strychnine-poisoning. During this condition the spinal 
cord of the frog does not react to stimuli in the ordinary way, 
])ut responds as it were by one violent explosion, after which it 
seems to become exhausted for a time, but after an interval an- 
other violent spasm can be induced, so that there are alternating 
periods of spasm and exhaustion. If the action of the drug 
i)e not pushed beyond this point, the phenomena will pass off in 
the reverse order of their appearance. If pushed further, there 
succeeds a deepening paralysis, and respiration becomes first 
slower and tlien stops. 

Action on Birds. — Birds are peculiarly insusceptible to the 
action of opium or morphine. But morphine produces in them 
a marked lowering of body temperature, sometimes to the extent 
of 5" or 6" C.^ 


^ Brunton and Cash, Central, f, die mod, 1886, p. 241. 
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Action on Mammals. — Opium causes partial abolition of 
voluntary movement, sometimes preceded by a certain amount 
of increased excitability, followed by sleep. Sometimes the 
spinal cord shows signs of increased excitability with diminished 
conducting power, evidenced by convulsions with a tendency to 
paralysis of the hinder limbs. 

Action on Man. — In man the action of oprum is chiefly 
upon the brain, producing sleep. When taken in small doses 
of i to 1 gr. there is, first, a stage of excitement of the cir- 
culation, as evidenced by the pulse being fuller and quicker, and 
by the surface of the skin being warm and flushed. During this 
stage the individual has the power of directing his energies to 
any particular object, and the action of the drug causes him to 
do well whatever he wishes to do. Thus, if he wishes to sleep, 
and surrounding circumstances be favourable, an agreeable 
languor followed by quiet sleep comes on. He can be easily 
aroused from this sleep ; and after a few hours the effect passes 
off, leaving, however, slight headache and languor, with dryness 
of mouth and slight nausea. If, on the other hand, he wishes 
to work, he can do this with increased energy ; or, if he desires 
to exert the mind, he will find his imagination more vivid, his 
thoughts more brilliant, and his power of expression greater 
(Christison). The after-effects are the same as after sleep. 

With moderate doses of 1 gr. to 2 grs. the stage of excite- 
ment is short and is followed by deep sleep, from which the 
person can still be aroused. The after-effects are severe head- 
ache, with nausea, furred tongue, and loss of appetite. During 
the stage of sleep the brain is anaemic, both the arteries and 
veins being empty (ride p. 197). 

With large doses, of 3 grs. or more, the first stage is very 
short Sleep rapidly follows, becomes deeper and deei>er, and 
passes into coma, from which the patient can no longer be 
aroused. The arms and limbs are limp ; the face is generally 
pale, with a bluish tinge at times ; the eyes are sunken, the 
pupils very much contracted, almost to the size of a pin’s point ; 
respiration slow and stertorous. The pulse during sleep and 
coma is slow and full; as coma proceeds it l^ecomes feebler. 
Finally death by asphyxia occurs, the respiration ceasing before 
the heart. It may occasionally be preceded by convulsions, 
though this is rare. 

Post mortem the ordinary appearances of death by asphyxia 
are found, viz. congestion of the brain and lungs, <Src. ; the ven- 
triclcF of the brain contain serous fluid, the veins of the brain 
and spinal cord are distended with dark blood, and there may 
bt slight extravasation of blood in some of the tissues. 

Diagnosis between Opium-poisoning, Intoxication, and 
Apoplexy.— One should obtain the history of the case where it 
is possible, as this may enable one to diagnose not only between 
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opium-poisoning, intoxication, and apoplexy, but between these 
and other forms of coma, e.g. post-epileptic and uraemic coma. 
The former is recognised by the history of convulsions, and the 
latter by the presence of albumen in the urine, with sometimes 
cedema of the legs. When the history cannot be obtained — for 
instance, in cases where the patient is found lying unconscious — 
the diagnosis is sometimes extremely difficult. 

Notice first the odour of breath ; the smell guides one in 
opium-poisoning. The smell of alcohol does not assist one much, 
as it may be taken with opium ; and in apoplexy brandy is fre- 
quently given by the person who first finds the unconscious patient. 

Secondly, the pupil, which is very much contracted in 
opium, but dilated in alcoholic, poisoning, and often unequally 
contracted in apoplexy. It must be borne in mind that in apo- 
plexy of the pons varolii, the pupils may be equally and ex- 
tremely contracted, just as in opium -poisoning. In apoplexy the 
arms on being raised and then relaxed fall unequally on the 
two sides, one being more rigid or flaccid than the other. The 
rectal temperature is often an important sign, as in apoplexy 
there is an initial fall with a subsequent rise in the majority of 
eases. In no case should the individual be treated rouglily or 
exposed to the slightest chance of a chill, but, on the contrary, 
he must be kept warm ; and if it appears to be a case of poison- 
ing by alcohol or opium, and not apoplexy, the stomach should 
be washed out and strong coffee injected. 

Treatment in Opium Poisoning*. —Evacuate the stomach 
as soon as possible by administering 20 grs. of zinc sulphate in 
a little water ; if this acts, then give some strong coffee. Some- 
times the zinc will not produce vomiting on account of the in- 
sensibility of the stomach and vomiting centre, due to the action 
of the opium. If such be the case, employ the stomach-pump, 
wash out the stomach with warm water, and inject coffee. Keep 
the patient awake by w*alking him about the room, tapping on 
the forehead with the finger-nails, or flicking him with a wet 
towel. Apply mustard-leaves to various parts of the body, or 
use a galvanic battery. Cold affusion is a good adjunct ; but 
the alternate use of hot and cold water is better both as a stimu- 
lant and as preventing the risk of chilhng the patient. Lastly, 
give a subcutaneous injection of 4 minims of liquor atropinae 
sulphatis, B.P. every ten minutes, until symptoms of recovery 
show themselves or the pulse is quickened or the pupil dilated. 

Precautions. — Do not allow the patient to become cold 
while trying to rouse him, and take care not to chill him when 
applying cold affusions, as death may result from syncope after 
recovery from the comatose condition. The average length 
of insensibility is twelve hours, and if this period be passed, 
recovery is nearly certain, but sometimes the symptoms may 
xeappear, and death from asphyxia or syncope occur. 
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Treatment of the Sjrmptoms after an Ordinary Dose. — 

Strong coffee with or without brandy, or lemon-juice and water, 
should be administered. The patient should be kept in bed. 

Action on Special Organs. — Opium has little action on 
muscular contractility. The action of opium on the motor 
nerves is doubtful. According to some observers, it first in- 
creases and then diminishes their excitability, the action com- 
mencing at the centres and proceeding towards the periphery. 
Others, however, have found that opium has little or no action 
on them, except towards the end of poisoning, when all the 
functions are paralysed. 

The sensory nerves are first excited and then paralysed. 
Opium apphed locally is said by some observers to have no 
action on the sensory nerves, but it has been found to have a 
paralysing action by Baxt. The results of his experiments are 
confirmed by clinical experience, for when the drug is injected 
subcutaneously it lessens sensibility, diminishes the power of 
distinguishing tactile impressions, and relieves pain when 
present. 

VTien applied externally to the eye, or to the skin denuded 
of its epidermis, opium also relieves pain. 

Opium lessens first the conducting j^ower of the spinal cord, 
then the reflex functions, producing first inco-ordination of the 
movements of the hind limbs and then paralysis of reflex action. 

Opium acts on the centres of the brain in the order of their 
importance ; thus in the frog, there is, first, loss of voluntary 
motion, such as may be produced by extirpation of the cerebral 
hemispheres ; next, loss of co-ordination, such as is produced by 
extirpation of the optic lobes ; and lastly, effects like those pro- 
duced by destruction of the medulla (p. 183). 

The pupil is markedly contracted by opium, the action of the 
drug being probably central and not peripheral ; but the exact 
mode of action has not been definitely made out. Stimulation 
of sensory nerves causes reflex dilatation of the pupil, and it is 
not improbable that the contraction which opium produces is 
due to its paralysing this reflex action more or less completely 
(p. 219). 

The pupil sometimes dilates just before death. This dilata- 
tion is probably due to the excessively venous condition of the 
blood, as in the later stages of chloroform-poisoning. 

The first effect which opium has on the circulation is to 
cause a dilatation of the vessels of the skin, sometimes giving 
rise to a cutaneous eruption of a roseolous character accom- 
panied by itching, and coming on either before or after sleep. 

The vaso-motor centre in the medulla is ^^tly, if at all, 
affected by small doses of opium. Large doses paralyse it. 

The drug appears to have a peculiar action on the peripheral 
vaso-motor apparatus. It is well known that stimulation of 
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the chorda tympani causes dilatation of the vessels of the sub- 
maxillary gland ; but I found that after the exhibition of opium 
the vessels of the gland no longer dilated, but on the contrary 
contracted, on stimulation of the chorda tympani, so that the 
blood which issued from the gland w^as not of a bright arterial 
hue, but was very dark, and flowed drop by drop. This observa- 
tion requires confirmation ; but if it be confirmed, this result 
might serve to explain the effect of opium in cutting short 
inflammations, e.g. of the peritoneum. 

In peritonitis as in other inflammations the blood-vessels are 
greatly dilated. Opium by its action on the vaso-motor centre, 
and (if these experiments be correct) by its action also on the 
peripheral terminations of vaso-motor nerves, will prevent or 
diminish the reflex dilatation of the vessels which the local 
irritation would otherwise produce'. Congestion will thus be 
diminished and inflammation be relieved. The action of opium 
in peritonitis is therefore probably twofold. First, it lessens 
peristaltic movements of the intestines, and thus diminishes 
local irritation. Secondly, it lessens the reflex activity of the 
centres through which local irritation causes dilatation of the 
vessels, and thus diminishes peritoneal congestion. The late 
Sir Robert Christison used to say that not only coryza, but 
probably all inflammations, could be nipped in the bud by 
opium if it were only given sufticiently early and sufliciently 
freely. 

The blood-pressure appears to be but little affected by 
opium. It varies after the injection of the drug, but this varia- 
tion is probably due to an alteration in the general functions of 
the body, for example, great (juiet, Ac. 

Opium has little direct action on the heart, which continues 
to beat after the nervous centres have been experimentally 
destroyed in animals. 

On Secretion. — The secretions of the body, except those of 
urine and of sweat, are lessened by opium. 

If the lingual nerve of an animal be stimulated, a reflex flow 
of saliva takes place ; but when opium has been given in suflS- 
cient quantity this reflex action is paralysed, and stimulation of 
the nerve no longer excites a flow. Very large doses, however, 
may cause salivation (p. 355). Opium also diminishes the other 
secretions of the alimentary canal, causing impairment of diges- 
tion, and this action serves partially to explain the constipation 
produced by opium. 

The quantity of sweat secreted is increased by opium, and 
especially so when it is combined with ipecacuanha. Just before 
death by opium the secretion of sweat is greatly increased, sa 
that the surface is bathed in it ; but this is due to stimulation of 
the sweat-centres in the spinal cord by the increasing venosity 
of the blood (p. 438). 
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The quantity of urine is frequently lessraed. Sometimes it 
may be reaJly increased, but appear diminished in consequence 
of paralysis of the bladder preventing its being evacuated. 
Sometimes there is a constant desire to pass water. 

On the Intestines. — The action of opium on the intestines 
varies with the dose. On isolating a piece of intestine and 
supplying it artificially with blood, the action of opium may be 
observed by mixing it with the blood (p. 383). When used in 
large quantity all peristaltic action ceases, and the intestine 
becomes tetanically contracted. Hence in large doses, injected 
directly into the jugular vein, it acts as a most powerful pur- 
gative, causing one very copious evacuation. It acts chiefly on 
the small intestines. In moderate doses it lessens peristaltic 
action and causes constipation. In very small doses it generally 
increases peristalsis and acts as a purgative, but not invariably 
so. This property is made use of in cases of constipation due 
to reflex irritation starting from the ovary. The mode of action 
has already been discussed (p. 385). 

Elimination. — Morphine is eliminated by the gastric mucous 
membrane (p. 39), and may be found in the stomach after sub- 
cutaneous injection. It is excreted also in the bile, but may 
remain a long time in the liver. It is found unchanged in the 
urine. In cases where its use has been continued for some time, 
some of it probably becomes changed in the body, as a substance 
with the chemical reactions of oxydimorphine has been found in 
the liver and kidneys in such cases tp. 35). 

Circumstances Modifying the Action of Opium. 

Age. — In childhood the brain is proportionately larger than 
in adult life and absorption much more rapid, hence the effect 
of opium is greater than in adults, and children bear it very 
badl}’ ; consequently smaller doses must be given than are pro- 
portionate to their ages. Care is necessary from the age of six 
months to one year, as 1 minim has produced fatal results. In 
old age the dose must be diminished according to the advance in 
years. 

Sex. — Women are more readily affected than men, and men 
more liable to nausea and headache after its administration. 

Idiosyncrasy. — SmaD doses easily affect some subjects, and 
on the other hand large doses are nearly inert in others. Ex- 
citement and delirium, instead of quietness and sleep, are not 
unfrequently produced. In such cases it is l^est to give a few 
luffs of chloroform to quiet the patient and induce sleep, if the 
excitement has already come on.‘ If it is necessary to give 
opium or morphine to a patient having this i^osyncrasy, it 
ought to l)e combined \uth chloral or a bromide, or with both. 

‘ Morrani Baker, St. Bartholomew^i Hospital B^porU. 
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In some persons excitement and wakefulness occur on the night 
immediately succeeding the dose, and sleep only occurs on the 
second night. 

Habit — The effect of habit is perceived in two ways — in 
some cases large quantities are required to produce a result ; in 
others a long interval is necessary for the drug to take effect. 
As much as two pints of the tincture have been taken in the 
course of a day ; and as much as 12 grains of morphine have 
been subcutaneously injected. Both slowness and weakness of 
action may result from its continued use, so that it may be 
necessary not only to give a larger dose but to give it a consider- 
able time beforehand. In one case with which I am acquainted, 
after a few months during which the time gradually increased, 
it became necessary to give the dose twenty-four hours before its 
effect was desired. 

The explanation of this tardy action probably is that the 
absorptive power of the intestines is diminished by the continual 
use of the drug, for it is well kno\MTi that opium-eaters can take 
large doses of corrosive sublimate without experiencing any ill- 
effects, the drug being but slowly absorbed. 

But it is quite possible, indeed probable, that there is, besides 
delayed absorption, another factor in the tolerance of opium 
induced by repeated doses. It is possible that part of the mor- 
phine introduced is converted in the organism into oxydimor- 
phine, which appears, to a certain extent, to counteract the 
soporific action of morphine,* or into other substances which 
may have this action (see p. 35). Each dose of morphine will 
thus leave in the body substances having an action antagonistic 
to the next dose, unless a suflScient interval should elapse between 
them to allow them to be completely elimmated. 

Opium-eating — Morphinism. — When opium is first taken, 
its action is to stimulate and afterwards depress ; to remove this 
depression the individual takes another dose ; the habit of taking 
the drug thus becomes established. The nervous system suffers, 
the mental powers become enfeebled, the moral faculties per- 
verted, and there is inability to distinguish between truth and 
falsehood. Then the motor powers are attacked, the gait be- 
comes shuffling and uncertain, and digestion is impaired. The 
bow^els may be constipated, but are generally loose. 

When morphine is taken for some time in medicinal doses, 
obstinate vomiting sometimes sets in and will not yield to 
ordinary remedies. It is usually checked by discontinuing the 
administration of the drug. This vomiting may possibly be 
due to the morphine being converted into oxydimorphine ® or 
apomorphine in the system.* 


* Piedrich, XJeher Oxydimorphin^ Inaug. Piss., Gottingen, 1888. 

* Piedrich, op, cU, 

” The view expressed in the text received a curious oonflnnation shortly after 
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If the patient has been accustomed to the use of hypodermio 
injections of morphine, hypodermic injections of water should 
be substituted in such cases and the strength supported by care- 
ful frequent administration of nourishment. 

Disease. — When a patient is suJffering intense pain, opium 
is well borne, and must be given in large quantities; as, for 
example, to a person suffering from peritonitis. In cases of 
Bright’s disease small doses may produce disproportionately great 
effects (p. 41). Hence in these cases the drug must not be given 
in large quantities, and the effect of each dose must be carefully 
watched. 

Combination with other Drugs. — Chloroform sometimes 
modifies the action of opium, the chloroform narcosis passing 
into opium sleep, or the opium sleep may more resemble chloro- 
form anaesthesia ; hence the use of the two drugs together may be 
of advantage in certain operations, such as excision of the jaw, 
where it is difficult to continue administering an anaesthetic (p. 208). 

In some cases opium will not produce sleep even in large 
doses, and it is then advisable to combine it with a small dose of 
hydrate of chloral. Sometimes when opium has been given to 
produce sleep, and has only caused excitement, a few whiffs of 
chloroform will quiet the excitement, and the patient sinks into 
a quiet sleep. 

Action of the Alkaloids of Opium. — The action of the 
opium alkaloids has not been fully made out, and various results 
have been obtained by different observers. It is certain, how- 
ever, that morphine is in mammals almost entirely narcotic, 
whilst thebaine is purely con\uilsive. Between these extremes 
the other alkaloids probably range themselves in such an order 
that they may be divided into two sub-groups, the first of which 
may be called the morjjhine group, characterised by the pro- 
minence of the narcotic stage ; while in the other, which may be 
called the codeine group, the tetanic stage is more prominent, 
and the narcotic less so. The members of these groups may be 
arranged as follows, so that each subsequent member has a 
weaker narcotic, and in the codeine group has at the same time 
a stronger convulsive, action : — 

Morphine Group. Codeine Group. 

Morphine. Papaverine. 

Oxydimorphine. Codeine. 

Narcotinc. 

Thebaine. 


the appearance of the first edition of this book bj the following annotation in the 
Lancet, which seems to show that emetic substances (? alkaloids) are excreted in 
the saliva of opinm-eaters ; — An envelop received from a person who habiinally 
took large quantities of morphine hypodermically was reolosed by the person who 
c^ned it, by licking the adWive snrfaoe, with the resolt of making him violently 
mcks-^Lancet, May 28, 1SS5, p. 959. 
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The codeine group contains also hydrocotamine, laudanosine^ 
and cryptopine ; but at present we know too little about them ta 
assign a place in the group to them with certainty. The same 
may be said of codethyline. The codeine group becomes closely 
allied by its last members with the strychnine group. 

By the addition of alcohol-radicals to morphine, substances 
to which the name of codeines has been given are produced. In 
some of these, such as codethyline, C,7H,gN02(0C2H5), obtained 
from morphine by the introduction of ethyl, the narcotic action is 
diminished, whilst, according to Von Schroeder, the convulsive 
action is increased, in proportion to the number of atoms of hy- 
drogen substituted by alcohol-radicals. If such be the case it 
is remarkable that by the addition of alcohol-radicals to codeine 
or thebaine, their tetanising action should be altered into a para- 
lysing action, methyl-thebaine producing paralysis like methyl- 
strychnine.* 

In the alkaloids produced from morphine by oxidation 
(oxydimorphine and oxymorphine) the narcotic action is dimin- 
ished, without the convulsant action being increased. Narceine 
has no apparent physiological action.^ 

Apomorphine has no narcotic action, but is an emetic acting 
on the vomiting centre in the medulla. In large doses it does 
not produce vomiting, but causes peculiar manege movements. 

Morphine is said to be less constipating, less diaphoretic, 
and less nauseating than opium. Others affirm that opium is 
less nauseating. It is also said that opium quickens the pulse 
and raises the temperature at first, and then depresses both, 
while morphine depresses them both from the first. 

The activity of morphine appears to depend on the presence 
of hydroxyl (HO) in it. When this is replaced by SO4 its activity 
is greatly diminished.^ 

Therapeutics. — General Uses. — The general uses of opium 
in disease are (1) to lessen pain ; (2) to produce sleep ; (3) to 
lessen irritation in various organs. 

Ldcal Uses. — Opium is a local sedative, and is applied to 
the skin and irritable surfaces to relieve pain, thus : — 

Fomentations or liniments containing it are used for in- 
flamed joints, myalgia, lumbago, pleurisy, peritonitis, herpes 
zoster, etc. 

Morphine dissolved in glycerine and spread on lint is used 
to allay pain in cancer ; and, applied either by the endermic or 
hypodermic method, is useful in neuralgia. In many cases, 
however, the injection of pure water will relieve the pain, and 
hence part of the relief is probably due to the local irritation 
caused by the injection. 

* Crum -Brown and Fraser, Trans. Boy. Soc. of Edinburgh, vol. xxv. 

* Von Schroeder, Archiv f. exper. Path, und Pharm., vol. xvii. p. 96. 

* Btolnikow, ZUchr.f. Physiol. Chemie, viii. p. 286. 
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Opium lessens pain in conjunctivitis, earache, and toothache. 
In conjunctivitis it may be used in the form of liquid extract 
dropped into the eye ; and in toothache applied to the cavity of 
the tooth as laudanum on a pledget of cotton wool. In the latter 
malady it is well to add a little sodium bicarbonate, to neutralise 
the acid secretions in the mouth. 

Opium, used in the form of ointment of galls and opium, or 
of opium or morphine suppositories, relieves pain in the rectum 
caused either by ulcers, fissure, or htemorrhoids. 

Morphine subcutaneously injected has been used to produce 
local anaesthesia, as in e\ml8ion of the toe-nail. 

Digestive System. — Opium often relieves salivation when 
due to reflex irritation in the mouth ; if this fails, belladonna 
may succeed (p. 361). 

It relieves the pain and vomiting due to irritability of the 
stomach, as in cancer and ulcer of the stomach, but if they are 
due to simple neuralgia of the stomach, small doses of arsenic 
are preferable. 

In biliary colic opium or morphine is given either by the 
stomach or hyjiodermically. It may be used either with, or 
instead of, the inhalation of chloroform (pp. 208 and 209). 

In diarrhoea opium is often useful when ordinary astringents 

fail. 

In dysentery it is generally combined with ipecacuanha. 

In cholera opium is frequently given, but during the cold 
stage absorption is so slow that it has very little action. In 
these oases patients have been known to die from opium-poison- 
ing, as soon as partial recovery had taken place and absori)ti<jn 
was re-established. 

In peritonitis it is used both internally and externally. It 
should be given freely in doses of 1-2 gr. every four hours or 
oftener, and fomentations to the abdomen should be used ex- 
ternally. The action of the opium in this disease is twofold, 
and possibly threefold: — (i.) It stops the peristalsis of the bowel, 
(ii.) It relieves pain, (iii.) It has possibly an action on the blood- 
vessels, lessening congestion in the manner already discussed 
(p. 855). 

Very small doses (1 or even ^ drop of tinctura opii in syrup 
or peppermint water) relieve certain forms of constipation, e.g. 
that caused reflexly by ovarian irritation. The opium probably 
acts on some reflex centre in the lumbar portion of the cord, and 
the minute dose probably just turns the reflex impulse from the 
inhibitory to the motor fibres of the splanchnic (p. 885). If 
these small doses are insufficient, the opium may be gradually 
increased until it is clear that it is increasing instead of lessening 
the constipation. 

Respiratory Tract— Opium will cut short catarrhal condi- 
tions of the re8i)iratory tract, and 10 grains of Dover’s i>owder 
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at night are very useful when a * cold ’ is coming on. It is also 
used in phthisis to cut short an acute exacerbation due to taking 
cold (p. 831). 

It relieves cough, and is best given in the form of linctus, so as 
to act locally as well as generally (p. 249 et seq.). Applied locally 
it is used to relieve cough and pain on swallowing in tubercular 
disease of larynx, and a very good method is to mix ^ to ^ gr. of 
morphine with 1 gr. of starch or 3 grs. of subnitrate of bismuth, 
and blow the mixture well down into the larynx, the patient 
taking a deep inspiration at the same time {vide p. 497). Opium 
is used in asthma and bronchitis, but one should be careful of 
its use when the secretion from the bronchial mucous membrane 
is profuse ; for during sleep, when the respiratory and other 
centres are dulled by the opium, the fluid may increase to such 
an extent as to suffocate the patient, who is unable to expectorate 
it on awaking. 

Circulatory System. — It is useful in cardiac dyspnoea with 
sleeplessness, and in angina pectoris it sometimes gives relief. 

It is useful in haemorrhages, especially those from the uterus. 
It may be combined with digitalis (tincturae opii ii\xxx., tincturse 
digitalis, ttixxx.). 

Genito-Urinary Tract — Opium is used in diabetes to lessen 
the amount of urine and of sugar, but codeine (^-5 grs. ter die) 
is often used instead, the advantage it possesses being that it 
does not render the patient so drowsy. Opium allays irritability 
and pain, as in renal colic or irritable bladder. 

Skin. — If the skin is too dry, Dover’s powder will cause 
diaphoresis, and yet it will check the night-sweats of phthisis. 

For the probable cause of this peculiar action vide p. 443. 

The two most important uses of opium and morphine are to 
relieve pain and produce sleep. In their power to relieve pain 
opium and morphine stand unrivalled, for they can be more 
generally applied than antesthetics, such as chloroform. They 
frequently relieve pain even in doses too small to produce any 
other marked effect. When the pain is great large doses may 
be required, but even then the other effects they would usually 
produce seem frequently to be counteracted by the pain, so that 
they relieve it without causing drowsiness or stupor. Opium 
and morphine are employed in neuralgias of various kinds, such 
as tic, sciatica, or intercostal neuralgia, in dysmenorrhoea and 
in cancer. They are used to lessen both pain and inflammation 
m rheumatism and inflammatory conditions, such as pleurisy, 
pneumonia, peritonitis, cystitis. They are used to lessen pain 
and spasm in ordinary colic, lead colic, and in hepatic and renal 
colic. 

Nervous Sjrstem. — Opium or morphine is used to relieve 
sleeplessness due to almost any cause, but in cases of worry or 
worn-out conditions of the nervous system it is better to use 
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bromide of potassium or chloral, as opium-taking becomes a 
habit. If these will not act, it may be necessary to use opium. 

In fever and delirium 10 min. of tincture of opium may be 
given with i gr. of tartar emetic, and the effect watched. 

In mania, delirium tremens, and chorea, morphine may be 
given subcutaneously, but bromide of potassium and chloral are 
often preferable. 

In intense melancholia subcutaneous injection of morphine 
may be used, but care must be taken not to establish the opium 
habit. Small doses of tincture of opium (5-10 min.) by the 
mouth are also very useful. Care should be taken to disguise 
the drug so that the patient may not know what he is taking, 
and thus to prevent the risk of his taking opium afterwards at 
his own pleasure. Morphine is sometimes employed to prolong the 
anaesthesia of chloroform, as in excision of the upper jaw, where 
it is inconvenient to continue the administration of chloroform. 

In malarial poisoning there appears to be a hyper-sensibility 
of the vaso-motor centre, so that a draught of cold air blowing 
on the surface, slight gastric irritation, or even slight distension 
of the bladder, will cause contraction of the cutaneous vessels, 
and shivering, in one suffering from such poisoning. Opium 
appears to be useful in such conditions, probably by lessening 
the excitability of the vaso-motor centre. 

Opium-eaters are frequently found in the fen districts, and in 
some forms of ague in the tropics opium has been of service 
when quinine has failed, and the two drugs combined have been 
still more serviceable than either alone. 

Contra-indications : — 

(1) Childhood, till the age of 5 years. Either abstain totally, 
or be most cautious in the use of opium and its preparations, as 
small doses act with disproportionate power. 

(2) Blocking of the bronchial tubes by excessive secretion. 

(3) Congestion of the brain, with suffused eyes and contracted 
pupils. 

B.P. Rhoeados Petala. Red Poppy Petals. — The fresh 
petals of Papaver Rhceas. Prom indigenous plants. 

Chabactees. — Of a scarlet colour and heavy poppy odour. On drying, 
they become dull in colour and lose their odour. 

CoBiPOSiTiON. — They contain a red colouring matter soluble 
in water and spirit, but none of the alkaloids of opium. An 
alkaloid, rhceadine, which they do contain has no poisonous 
action. 

Pbepabatios. 


mii€e»aos ...1 fl. dr. or more. 

Use. — They have little or no physiological action, and are 
-only used for colouring. 
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U.S.P. Sanguinaria. Sanouinabia. Bloodroot. — The 
rhizome of Sanguinaria canadensis, collected in autumn. 

Characters. — About two inches (5 centimetres) long, and two-fifths of 
an inch (10 millimetres) thick, horizontal, cylindrical, somewhat branched, 
faintly annulate, wrinkled, reddish-brown ; fracture short, somewhat waxy, 
whitish, with numerous small red resin -cells, or of a nearly uniform 
brownish -red colour ; bark thin ; odour slight ; taste persistently bitter and 
acrid. 

Composition. — It contains an alkaloid — sanguinarine. 

Officinal Prepaiutions. 


U.S.P. DOSE. 

Acetum Sanguinariaa 15-30 min. 

Extractum Sanguinariae Fluiduin 1-5 min. 

Tinctura Sanguinariae 1-3 fl. dr. 


Action. — Sanguinarine afipears to irritate the intestinal 
canal, producing vomiting and diarrhoea. Small doses after 
absorption stimulate the medullary centres for respiration and 
circulation, and motor centres in the brain and spinal cord. 
They thus cause increased respiration, rapid pulse, and increased 
blood-pressure. Larger doses produce convulsions which are 
clonic in mammals and tetanic in frogs. In the latter they still 
persist after section of the cord. Large doses paralyse all these 
centres, and cause death by paralysis of respiration. 

Uses. — Except as a stimulant expectorant in chronic bron- 
cliitis it is rarely employed. 

U.S.P. Chelidonium. Chelidonium. Celandine. — Chelu 
(ionium majus. 

Characters. — Root several-headed, branching, red-brown ; stem about 
twenty inches (50 centimetres) long, light green, hairy ; leaves about six 
inches (15 centimetres) long, petiolate, the ni>per ones smaller and sessile, 
light green, on the lower side glaucous, lyrate-pinnatifid, the pinnae ovate- 
ol>long, obtuse, coarsely crenate or incised, and the terminEkl one often three- 
lobed ; fiowers in small, long-pedimcled umbels with two sepals and four 
yellow petals ; capsule linear, two-valved and many-seeded. The fresh plant 
contains a saffron-coloured milk -juice and has an unpleasant odour and acrid 
taste. 

Lose. — 10 to 80 gr. 

Composition. — It contains two alkaloids — chelidonine and 
chelerythrine — the latter being supposed to be identical with 
sanguinarine. 

Action. — Chelerythrine, however, as obtained from cheli- 
donium, has no tetanising action, but produces paralysis and 
loss of reflex action (Schroflf, jun.). Chelidonine has a bitter, 
acrid taste, but appears to have little physiological action. 

Uses. — Externally the fresh juice acts as a local irritant, and 
is used to destroy corns or warts, and to lessen itching in skin 
diseases. When given internally in lai*ge doses it excites violent 
purging. It was formerly much used in jaundice. It appears 
to act as a bitter tonic and alterative, and is employed in 
phthisis and scrofula. 
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CRUCIFER®. 

B.P. Sinapis. Mustard.— B lack mustard seeds and white 
mustard seeds powdered and mixed. 

Sinapis Albae Semina, B.P. ; Sinapis Alba, U.S.P. White 
Mustard Seeds. — The dried ripe seeds of Brassica alba {Sinapis 
alba, U.S.P.) Britain. 

Sinapis Nigrae Semina, B.P. ; Sinapis Nigra, U.S.P. 

Black Mustard Seeds. — The dried ripe seeds of Brassica nigra 
(Sinapis nigra, U.S.P.) 

The seeds of black mustard are very small, round, and 
brownish-black outside ; those of the white are larger and yellow. 
Both are yellow inside. 

Cbaractebs of the Powder. — Greenish-yellow, of an acrid, pungent 
taste, scentless when dry, but exhaling when moist a pungent, penetratmg, 
peculiar odour. 

Adulteration. — Starch. 

Test. — A decoction cooled is not made blue b^* tincture of iodine. 

Dose. — As an emetic, from one teaspoonful to a tablespoonful 
of mustard flour, mixed with a little water. 

Composition. — The pungency of the moist powder is due to 
oil of mustard, but this does not exist in the seeds or fresh 
powder. Both black and white mustard contain a crystal) isable 
substance, called in the black sinigrin, and in the white sinalbin, 
and an dbuminous body myrosine. When moistened, both 
sinigrin and sinalbin are split up b}' the myrosine, which acts 
as a ferment, and yield a volatile oil. This is not quite the 
sfcme in the two mustards, that from the black being more 
pungent ; but the oil from both possesses powerful vesicating 
properties. The action of m^Tosine as a ferment is destroyed by 
a heat of 60 ® C. ; so mustard poultices should not be made with 
boiling water. IBlack mustard contains less myrosine than white 
— too little, indeed, to decompose the sinigrin completely, so that 
its pungency may lie increased by admixture with white as 
directed by the B.P., and as found in ordinary table mustards. 
Both mustards also contain a fixed oil. 

PREPAJUTIONH. 

ajP« (of Mustard). u.g.F. (of Black Mustard). 

Oaf phiama Siaapia. Charta Sinapis. 

OlMsta Slaapla. Oleam Sinapis Volatile. 

Gleam Siaaple. 

Charta Siaapie, B. aad ir.G.P. Mustard Pafer.— Consists in the B.P. of 
mustard in powder, mixed with solution of gutta-percha, so as to make it stick to 
the paper upon which it is spread, and then dried. In the U,8.P. the fixed oil in 
removed from the mustard by percolation with benxin before it is spread on t)io 
paper. It is used as a substitute for a mustard poultice immersing it for a few 
seconds in tepid water and then applying it to the skin, fiigollot’smustard-leaves 
are more frequently used than them of the Pharmaoopceia. They cause, as a rule. 
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sharper pain than the ordinary mustard poultice, and can rarely be borne as long. 
They are, however, more oonvenient and readily applied, and in cases of narcotic 
poisoning the sharp pain they cause renders them preferable to the ordinary 
poultice. 

B.F. Cataplasma SlnapU. Mustard Poultice. — Mix mustard (2 1 ounces) 
with 2 or 3 ounces of lukewarm water ; mix the linseed meal with 6 to 8 ounces of 
boiling water ; add the former to the latter and stir them together. 

Oleum Sinapis, B.P. ; Oleum Sinapis Volatile, U.S.P. 

Oil of Mustard, B.P. — The oil distilled with water from the 
seeds of black mustard, Brassica nigra, after the expression of 
the fixed oil, B.P. A volatile oil obtained from black mustard 
by maceration with water, and subsequent distillation, U.S.P* 
It is Bulphocyanide of allyl (C 3 H 5 CNS). 

Characters.— Colourless or pale yellow'. Hoe an intensely pungent, 
acrid odour, and burning taste. 

Solubility. — Soluble in alcohol and ether, slightly in water. 

Action. — Applied to the skin, it produces almost instant vesi- 
cation. 

PREPARATIOXS. 

B.P. U.S.P. 

Xlnlmentam Blnapls Compositimi Linimentum Sinapis Compositum 

{vide p. 516). {vide p. 517). 3 parts of the oil 

by weight in 100. 

Action. — Locally applied to the skin or mucous membranes, 
mustard acts as a stimulant, causing warmth, redness, pain 
passing off if the application is short, but if the action is pro- 
longed vesication is produced. Externally applied for a short 
time in the form of flying sinapisms, it is also a general stimu- 
lant, increasing the force of the circulation. Internally, it is a 
prompt direct emetic (a tablespoonful of mustard in a tumbler of 
hot water). 

Uses. — Externally it is used as a counter-irritant in myalgia, 
lumbago, headache, in the form of poultice or paper to the back 
of the neck ; in congestion of the brain, apoplexy, and opium- 
poisoning, in the form of poultices or leaves to the calves of 
the legs and other parts of the body. It is applied to the chest 
in catarrh, bronchitis, congestion of the lung, and catarrhal pneu- 
monia- In phthisis, mustard-leaves applied to the chest are use- 
ful to check the spread of consolidation when the patient has 
taken cold. It is applied to the spine for the relief of pains in 
the loins, and loss of power in walking accompanying spinal 
irritation. For this purpose a very useful application is the 
hnimentum sinapis compositum sprinkled on some spongio- 
piline. Mustard baths to the feet are used in amenorrhoea 
(p. 463) and sleeplessness (p. 198). 

When Eigollot’s leaves are used, the pain they cause in per- 
sons with delicate skins renders them almost unbearable, and 
in such cases two or three layers of damped muslin should be 
placed next to the skin, to modify their action* 

8 K 
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With the leaves of the B.P. it is advisable to use one layer of 
muslin to prevent the mustard coming ofif the leaf and sticking 
to the skin. 

Internally, mustard is used as a condiment, to increase the 
appetite by stimulating the mucous membrane. One important 
use is that of an emetic in indigestion or narcotic poisoning 
(p. 864). In irritant poisoning — e.g. by croton oil — it is best 
given in linseed tea or thin gruel. 

B.P. Armoraciae Radix. Not in U.S.P. Horse-radish 
Boor. — The fresh root of Cochkaria Armoranay cultivated in 
Britain, and most active in the autumn or early spring before 
the leaves have appeared. 



Fio. 180.— Horse-mdiah root, reduced to J the size. 

Characters. — A long, cylindrical fleshy root, internally white. It has a 
pungent taste and smell. Aconite root, which has been mistaken for it, is 
short and conical, and has a numbing instead of a pungent taste. 

Composition. — A volatile oil identical with that of black 
mustard is developed in it after it has been cut. 

Preparation. 

a.9. DOSE. 

Splrltiui Armoimolfle Compoalti&s 12 fl. dr. 

a.V« Splrftiis Armoraoiae Compositiis. Compound Spirit or Horsk- 
RADisH. — Sliced horse-radish, dried orange-peel, and bruiBed notineg are mixed with 
diluted proof-spirit and distilled. 

Action and Uses. — Horse-radish is chiefly used as a condi- 
ment in cases of deficient digestion; also as a masticatory in 
hoarseness. It is sometimes used in atonic dyspepsia, and as a 
diuretic in dropsies. The spirit is used as a pleasant vehicle. 


VIOLARIEiE. 

U.S.P. Viola Tricolor. Viola Tricolor. Pansy. — The 
wild-grown, flowering herb of Viola tricolor. 

Characters. — Stem angular and nearly amooth ; loaves alternate, petio- 
late, ovate or oblong, crenate, with leaMike, pinnatifld stipules ; flowers with 
an obtuse spur, and the variegated petals shorter or longer than the calyx ; 
inodorous ; taste somewhat bitter aod acrid. 

Dose. — 16 to 75 gr. (1-5 gm.) in decoction. 

Composition and Action. — It contains a little vioUne, a sub- 
stance similar to emetine, and having an emeto-cathartie action. 

Uses. — It is used externally in the form of an ointment or a 
|)oultice in eczema and impetigo. It is sometimes given internally 
m bronchitis. 
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CANELLACEiE. 

B.P. Canella Cortex. Canella Bark. — The bark of the 
<Janp.Ua alba deprived of its corky layer and dried. South Florida 
and the West Indies. 

Characters. — Large (^uills or flattish pieces about 1 inch broad ; buff- 
coloured externally ; whitish internally. Taste bitter, pungent, acrid ; odour 
like a mixture of cloves and cinnamon. 

Composition. — A volatile oil (about 1 per cent.) consisting of 
several oils, of which one is identical with eugenic acid, from oil 
of cloves; a bitter principle, canellin, together with resin, starch, 
and mannite. There is no tannin. 

Dose. — Of the powdered bark, 15-30 grs. 

Preparation. 

B.P. 

It is used in Vinum Rhei (60 grs. to 1 pint). 

Action and Use. — It is an aromatic bitter and tonic. Given 
sometimes in atonic dyspepsia. It has been employed in rheu- 
matism and gout. 

POLYGALACEiE. 

Senegx Radix, B.P. ; Senega, U.S.P. Senega Boot. — 
The dried root of .Polygala Senega. North America. 



Fio. 181 .— Senega, half the natural size. 

Characters, — A knobby rootstock with spreading, tortuous rootlets, 
twisted and heeled. 

Adulterations.— G inseng and other roots, detected by absence of keel. 

Composition. — The active principle which is contained in the 
cortex is called senegin or polygalic acid. It appears to be iden- 
tical with saponiA obtained from Saponaria officinalis and QuiUaia 
Sapojiaria (p. 918), which is a glucoside splitting up when boiled 
into grape-sugar and sapogenin. It is a white powder, easily 
soluble in hot water and alcohol, forming a soapy emulsion when 
mixed with boiling water even in small quantities. 


Preparations. 

DOSS. 

Xnftettm ftenerM (1 in 20 for half-an-hour) 1>2 £1. os. 

Tiaotttsm SoBOffso ^2 fl. dr, 

S K 0 
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FmpjLRATioiiB— -continued. 

V S.P. DOSE. 

Abstractum SenegsB 5-10 gr. (0*3-0*6 gm.) 

Abstractum Senegte Fluidum... 10-20 min. (0*6-1 *25 c.o.) 

Syrupus Senegas 1-2 fl. dr. (3*75_7*6 o.c.) 

Srrupns Scillw Compositus ....For children 10 min. to 1 fl. dr. (0*C-3*75 c.c.) 

Expectorant for adults 20-30 min. (1*25-1*9 c.c.) 

Action and Use. — It is employed as a stimulating expecto- 
rant, diuretic, and diaphoretic. The indications for its adminis- 
tration as an expectorant are when the power to expectorate is 
small, but the quantity of expectoration is abnormally large, and 
it is more or less purulent in character, as in the second stage of 
acute bronchial catarrh, or pneumonia in the stage of resolution. 
When the expectoration is tough and scanty, senega is of little 
use. 

It is also used in chronic pneumonia, and chronic bronchitis, 
and in dropsy dependent on renal disease. It is usually combined 
with other expectorants and diuretics. Its taste is to many very 
disagreeable, but spirit of chloroform both makes it more agree- 
able and tends to lessen cough. It has been recommended in 
palpitation due to aortic disease (pp. 316 and 317), and also in 
amenorrhcea. also p. 919.) 


SubObdeb.— KRAMER!.^ 


Kramerue Radix, B.P.; Krameria, U.S.P. Ehatany Root. 
The dried root of (1) Peruvian Ehatany, Krameria triandra, or 
of (2) Savanilla Ehatany, Krameria Ixina {Krameria tom^ntos<t). 

Characters. — Peravian rhatany is about an inch thick, knotty above, un- 
branched or branched below; the branches are long, often broken or t(>rn, 
reddish-brown and rough externally, reddish-yellow internally, with a readily 
separated bark. 

The root of Krameria tomcntom (Savanilla Rhatari}") is less knotty and 
more .slender, and has dark puri)h8h -brown, firmly aillierent bark. 

The bark of both kinds is strongly astringent, and when chewed tinges 
the saliva red, but has no marked odour. 

Composition. — The bark contains about 20 per cent, of a kind 
of tannin called ratanhia-tannic acid, a red matter, ratanbia- 
red, and a neutral substance, ratanhin. 


Prepabatioks. 


aUP. DOSE. 

Vztraetmn 5-20 gr. 

XnAtamn „ (1 oz. to 1 pint) 1-2 fi. oz. 

Pulvis Catechu Compositus .20-40 gr. 

Tinetntm Ximmarita. ,^-2 fl. dr. 


C.S.P. 

Extractum Krameri® 5-20 grs. (0*3-l'8 gm.) 

M » Fluidum 5 min.-l n. dr. (0*3-3*75 c.c.) 

Syrupus „ 1 fl, oz. (30 ox.) 

Tinctura fl. dr (1'9~7*5 o.c.) 

Trochisci „ 4id lib. 
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Action. — It is strongly astringent. 

Uses. — The powder is used as a dentifrice when the gums 
are spongy and bleed easily. The infusion or tincture is em- 
ployed in bleeding from the nose, mercurial affections of the 
mouth, relaxed sore-throat, leucorrhoea, prolapsus ani. In- 
ternally it is given in diarrhcea, and haemorrhage from the 
kidneys or genito-urinary passages. 

GUTTIFERiE. 

Cambogia, B. and U.S.P. Gamboge. — A gum resin obtained 
from Oarcinia Hanburii {Garcinia Morelia^ var. pedicellata). Im- 
I)orted from Siam. 

Characters. — In cylindrical pieces, sometimeB hollow in the centre, 1 or 
2 inches in diameter, breaking easily with a smooth conchoidaJ glistening 
fracttire ; colour tawny, changing to yellow when it is rubbed with water ; 
taste acrid ; powder, bright yellow. 

Properties and Composition. — Contains a resin, gambogic 
acid, and a soluble gum, so that it forms an emulsion with 
water. 

Adulteration. — Starch fraudulently added. 

Test. — An emulsion made with boiling water, and cooled, does not become 


green with the solution of iodine. 

Dose. — 1-4 grs. 

Pbeparation. 

B.Fi doeCE. 

Pllula Oamborlao Oomposita (vide p. 522) 5-10 gr. 

U.S.P. 

Pilulffi Catharticff* Compositas (vide p. 52.3) 1-3 pills. 


Action and Use. — It is a drastic hydragogue purgative, and 
in large doses causes violent irritation of the alimentary canal, 
with vomiting and griping. It is used in combination with other 
purgatives as a derivative in cerebral affections, also with cream 
of tartar in dropsies. It has been used as an anthelmintic. 

TERNSTROMIACEiE. 

Thea. Tea. Not oflScinal. — The dried leaves of Thea sinensU. 
China, Assam, Ceylon, &c. 

Characters. — Both green and black tea are prepared from the same 
species of thea. Green teas are obtained by drj’mg the freshly-gathered 
leaves on a hot iron plate until they shrivel. BlacK teas are obtained by 
allowing the leaves to ne in heaps and undergo a kind of fermentation before 
drying them. 

Composition. — They contain theine, a volatile oil, and 
tannin. 

Action. — The action probably depends partly on the theine 
and partly on the volatile oil they contain. Both green and 
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black teas are powerful cerebral stimulants. They render the 
mental faculties more active and tend to prevent sleep. Green 
tea is much more powerful than black, and its admixture with 
black is sometimes the cause of sleeplessness in persons who 
have thus taken it unconsciously. In some persons it produces 
giddiness, restlessness, and such severe muscular trembling that 
the hand shakes violently. A quantity of tea eaten by a horse 
^ caused great excitement, and probably ancesthesia, as the animal 
killed itself by dashing its head against a stone. Both green and 
black teas are apt to cause indigestion. This is probably due, 
in some measure at least, to the tannin they contain. Tea mixed 
with gastric juice lessens its jiower of digesting fresh meat, but 
not of digesting smoked meat. This is probably due to the 
tannin hardening the soft fibre of fresh meat, but leaving the 
comparatively hard fibre of dried meat, ham, &c. unchanged. 
To avoid getting much tannin it is advisable ribt to let the tea 
stand long on the leaves, but pour it off quickly, so that the 
volatile oil which gives the aroma only is extracted. 

Use. — As a cerebral stimulant to relieve drowsiness and 
headache. 

Caffeina, B. and U.S.P. Caffeine (Theine (?),Guaeanine). 
CsH.oNA-H^O; 112. 

An dkaloid (B.P.), or proximate principle of feeble alkaloidal 
power (U.8.P.), generally prepared from the dried leaves of 
Camellia Thea^ or from the dried seeds of Coffea arahica (Nat. 
Ord., Rubiaceae) ; or from the Guarana, and occurring also in 
other plants. 

Chabacters. — C olourless, silky, inodorous, acicular crystals. 

Preparation. — By evaporating aqueous infusions from which astringent 
and colouring matters have been removed. 

Solubility. — S oluble in 80 parts of cold water, the solution having a 
friintly bitter taste and bei]^ neutral to litmus. More soluble in boiling 
water and in rectified spirit, and very soluble in chloroform; sparingly 
soluble in ether. 

Beactions. — Above 212® F. they melt and volatilise without decommjsition. 
Treated with a crystal of chlorate of potassium and a few drops of hydro- 
chloric acid, and the mixture evaporated to dryness in a j^rcelain dish, a 
reddish residue results, which becomes purple when moistened with ammonia. 
In an aqueous solution of the alkaloid, tannic acid gives a white precipitate, 
soluble m excess of the reagent. 

Dose. — 1 to 5 grains. 

pRKPARATIOSr. 

SJP. 1>0S«. 

CaffeinsB CItraa 2-10 gndiiB. 

B.P. Cafieiiue Citras. Citkatb of Caffeine. — 

A weak compound of caffeine and citric acid. 

Characters. — A white inodorous powder with an acid and faintly bitter 
taste and an acid reaction on litmus. 

Preparation.— Dissolve citric acid (1) in hot water (2), add caffeine (1)» 
evaporate to dryness, and reduce to a fine powder. 
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Solubility. — It is soluble in a mixture of two parts of chloroform and 
one part of rectified spirit. 

Keactions. — With a little water it forms a clear syrupy solution, which 
on dilution yields a white precipitate of caffeine that redissolves when ten 
parts of water have been added. 

Dose. — 1 to 5 grains. Caffeine is very soluble in solutions 
of benzoate, cinnamate, or salicylate of sodium. By using these 
as solvents concentrated solutions of caffeine can be made for 
hypodermic injection. Caffeine 20 gr., salicylate of sodium 17^ 
gr., water 1 fl. dr. makes a non-hritating solution containing 
1 gr. of caffeine in 8 min., but stronger solutions may be made 
if required. 

Action. — Caffeine causes at first stimulation and subsequently 
paralysis of nerve-centres in the cerebrum, cord, and medulla. 
It has also a marked action on muscular fibre, both voluntary 
and involuntary. In large doses it acts as a gastro-intestinal 
irritant. Its action on frogs varies according to the species. 
In rana temporaria it produces a rigid condition of the muscles 
resembling rigor mortis, especially when locally applied to them. 
In rana esculenta this action on the muscles is slight, and the 
chief syunptom is tetanus, which, like that of strychnine, depends 
on the action of the drug on the spinal cord. This is followed 
by paralysis (of voluntary movement) and then of reflex action. 
The action of theine is said by Mays to differ from that of 
caffeine ; it affects in the frog chiefly sensation, which it para- 
lyses, and causes tetanus, while catleine does not.‘ In warm- 
blooded animals also caffeine (*? theine) produces tetanic con- 
vulsions, w^hich may be arrested by artificial respiration, and 
death frequently prevented even from a very large dose. Mor- 
phine lessens the convulsions but does not prevent death. 

From its stimulant action on the brain, doses of 2-8 gi’ains 
sometimes cause heaviness of the head, flashes of light before 
the eyes, singing in the ears, loss of sleep, great restlessness,^ 
and delirium. 

Its stimulant action on the medulla and cardiac centres 
increases the respiration and pulse-rate and raises the blood- 
pressure in moderate doses. Large doses depress the respira- 
tion and pulse, and lower the blood-pressure. In man the 
pulse, after somewhat large doses, becomes very frequent, ir- 
regular, and intermittent. This effect occurs in some persons 
even after a single cup of coffee, but it is prevented in such 
cases by adding a little brandy to the coffee, as is usually done 
when coffee is taken without milk. 

It appears sometimes to increase the salivary secretion. It 
has little action on the peristaltic movements of the intestine. 


‘ Mays, Therapeutic Gazette^ 1886, p. 687. Mays states that, oommeroially, 
theine and oafieine are considered identical, so that a specimen of so-oaUed * caf- 
feine * may really be theine, or a mixture of the two alkaloids (op. ciA). 
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but it causes the intestinal veins to become much dilated, and 
appears to cause hsemorrhoids. 

The temperature is not altered by small doses of caffeine, 
but is increased by large doses. 

Caffeine acts as a diuretic, though not invariably so. Its 
diuretic action may partly depend upon its stimulant action on 
the heart and vaso-motor centre, and consequent rise of blood- 
pressure, but the contraction of vessels may be so great that no 
diuresis takes place till the renal nerves are divided (p. 432). 
This diuretic action is also due in part to a stimulant action on 
the ceUs of the urinary tubules, as Brackenridge, Schroder, and 
others have shown that it increases the excretion of urinary solids 
as well as the amount of water. 

Uses. — It is used in headache, especially migraine and in 
cases where the headache seems to be inside the head without 
any external tenderness. As a diuretic it is especially useful in 
cardiac dropsy, though it may be given also in cases of hepatic 
dropsy. It acts as a diuretic even when the kidneys are diseased, 
and is useful even in very advanced cardiac cases. It is best 
given alternately with digitalis or along with it. 

MALVACEiE. 

U.S.P. Gossypii Radicis Cortex. Cotton Boot Bark. — 
The bark of the root Gossypium herhacenm and of other species 
of gossypium. 

Characters. — Thin flexible bands or nuills, brownish-yellow outside, 
whitish and silky inside, no smell, taste faintly acrid and astringent. 

CoMPosmoN. — It contains a colourless acid resin becoming 
red on exposure. 

Prkpabatton. dose. 

Exiractum Gossypii Badicis Fluid am fl. dr. (l*9-3‘76 c.c.) 

Action and Uses.— It is said to cause contraction of the 
uterus, and is used instead of ergot. It may be given either as 
the oflScinal fluid extract or as a decoction made by boiling 4 oz. 
of the bark in a quart of water down to a pint. Of this a wine- 
glassful (60 c.c.) is given every 20 or 80 minutes. 

U.S.P. Oleum Gossypii Seminis. Cotton Seed On.. — A 
fixed oil, expressed from the seed of Gossypium herbaceum and of 
other species of gossypium, and subsequently purifi^. 

Characters.— A bright, pale yellow, oily liquid, ^ourless, having a bland 
nut-like taste and a neutral reaction. Su. gr. 0*020 to 0*930. 

SoLUBUJTY. — It is only slightly soluble in alcohol, but readily so in 
ether. 

Reactions. — When cooled to near 2®C. (85*6® F.) it begins to congeal. 
Concentrated sulphuric acid instantly renders it dark reddish-brown. 

Uses. — It is a bland oil very much like olive oil, and answers 
perfectly well most purposes for which olive oil is generally used 
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except for making lead plaster. A great deal of the oil exported 
from France and Italy under the name of olive oil is really cotton- 
seed oil, either alone or mixed with a proportion of olive oil. 
Eighty-eight per cent, of the cotton-seed oil exported from New 
Orleans in 1880 was sent to the Mediterranean. 

Officinai. Preparations. 

U.8.P. 

Linimentum Ammonia (p. 517). 

„ Calcis (p. 517). 

» „ Camphorfp (p. 517). 

„ Plumbi Subacetatift (p. 517). 

Gossypium, B. and U.S.P. Cotton. Cotton-Wool. (Puri- 
fied Cotton. Absorbent Cotton.) — The hairs of the seed of Gos- 
sypium barbademe {G. herbaceuin^ U.S.P.) and other species, 
freed from adhering impurities and deprived of fatty matter. 

Preparation. — It is made by boiling the raw cotton in a dilute alkaline 
solution, such as a 6 per cent, solution of caustic potash or soda. The alkali 
umtes with the fatty matter of the cotton to form a soap, which is removed 
by repeated washings, in the course of which chlormated lime and dilute 
hydrochloric acid are used as well as water. 

Characters. — In white soft filaments, each consisting of an elongated 
tubular cell, and when examined under the microscope appearing as a 
flattened twisted band with slightly thickened rounded edges; m^orous 
and tasteless. 

Test. — When thrown upon water it should immediately absorb the latter 
and sink, and the water should not acquire either an acid (no hydrochloric 
acid) or alkaline reaction. 

Preparations. 

B.». r.s.p. 

VjroxjrUn (Gun Cotton). Pyroxylinum (Gun Cotton). 

Uses. — Cotton wool is employed as a local application to the 
skin in cases of burns and erysipelas, to exclude external irrita- 
tion and protect the part from cold. Cotton %vool is also used 
to surround gouty or rheumatic joints. 

A pledget of cotton wool placed in the ears tends to prevent 
sore-throat. The explanation of this seems to be that catarrh 
may result reflexly from irritation of the auricular branch of the 
vagus. (Cf. Rossbach’s experiments, p. 252.) 

When subjected to heat, so as to destroy any adherent germs, 
it is used in cultivation experiments on bacteria (p. 90) to plug 
the orifice of the test-tubes and prevent the accidental entrance 
of germs. With a somewhat similar object it has been used as a 
dressing to wounds, from which it excludes the germs which might 
cause pyaemia, erysipelas, &c. It may be impregnated with 
various antiseptics and deodorising substances, such as iodine, 
picric acid, salicylic acid, iodoform, or benzoic acid. Some of 
these form useful appUcations to the os uteri, to destroy foetor 
and induce healthy action. The dressing of wounds after opera- 
tion by salicylic acid or iodoform wool has almost completely 
superseded the Listerian gauze dressing (p. 816). 
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Pyroxylin, B.P. ; P3rroxylinum, U.S.P, Gun Cotton. — 
Prepared by the action of sulphuric and nitric acids on cotton. 

Test. — Readily soluble in a mixture of ether and rectified spirit : leaves 
no residue when exploded by heat. 

Use. — To prepare collodium (collodion), B. and U.S.P. 

Collodium. B. and U.S.P. Collodion. A solution of 
pyroxylin in ether and alcohol. 

Chabacters. — A colourless, highly inflammable liquid with ethereal 
odour, which dries rapidly on exposure to the air, and leaves a thin trans- 
parent film, insoluble m water or rectified spirit. The great inflammability 
of its vapour must be carefully remembered. After successfully completing 
the operation of ovariotomy, a surgeon covered the wound with a layer of 
collodion. In order to inspect it more closely he brought a light near, when 
the ethereal vapour caught fire, and the patient died from the effects of the 
bums which she received (Binz). 

Preparations. 

U.8.P. 

Collodium cum Cantharide. 

„ Flexile. 

„ Stypticum. 

B. and U.S.P. Collodium Flexile. Flexible Collodion. 
Collodion mixed with Canada balsam and castor oil. 

Uses. — Collodion applied to the skin acts both as a protective, 
and also, through its contraction, exerts a gentle pressure on the 
part, and is hence applied to cut surfaces, chapped nipples, and 
to check haemorrhage from leech-bites. The flexible collodion 
does not crack, and therefore is more useful as a protective, but 
it exerts less pressure than ordinary collodion. 

B.P. Collodium Vesicans. Canthaiudal Collodion (blister- 
ing liquid 20, pyroxylin 1). 

U.S.P. Collodium cum Cantharide. Canthabidal Col- 
lodion. * 

Preparation. — By dissolving a chloroform extract of cantharides iu 
flexible collodion. 

Action. — When painted on the skin it acts as a rapid and 
powerful vesicant. If covered immediately with oiled silk, so as 
to prevent the evaporation of the ether, it is said to act more 
rapidly. 

Uses. — Vide Cantharides. 

U.S.P. Collodium Stypticum. Styptic Collodion. 

Preparation. — By dissolving taanm in a mixture of alcohol, ether, and 
collodion (20 parts tannin in 100). 

Uses. — To stop bleeding from leech -bites, abrasions, and 
wounds. When painted over the bleeding surface the tannin 
coagulates the blood and lymph ; and this, with the collodion,, 
forms a film over the surface which prevents further bleeding and 


B.9. 

CoUodlnm Flexile 
M ▼esloans. 
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protects the raw surface from exposure to air or from accidental 
irritation. 


U.S.P. Althaea. Althjea. [Maeshmallow.] — The root of 
Althaea officinalis. 

Chabaotebs. — In cylindrical or somewhat conical pieces, from three to 
six inches (7 to 15 centimetres) long, about half an inch (12 millimetres) in 
diameter, deeply wrinkled ; deprived of the brown, corky layer and small 
radicles ; externally white, marked with a number of circular spots, and of a 
somewhat hairy appearance from the loosened bast-fibres ; internally whitish 
and fleshy. It breaks with a short, granular and mealy fracture, has a faint 
aromatic odour, and a sweetish, mucilaginous taste. 


Pbeparation. 


Syrupus AlthffiaD 


DOSE. 

.1-4 fl. dr. 


Composition. — It contains some 85 per cent, each of vege- 
table mucin and starch. 

Uses. — It is bland and unirritating, and a useful demulcent 
in sore-throat, coughs, or intestinal irritation. An ointment 
made by boiling the cut fresh leaves with lard for half an hour, 
and then straining, has proved successful in palmar psoriasis 
after other means failed.^ 


STERCULIACEiE, or BYTTNERIACEiE. 

Oleum Theobromatis, B.P. ; Oleum Theobromse, U.S.P. 

Oil of Theobroma ; Cacao Butter. — A concrete oil obtained 
by expression and heat from the ground seeds of Theobroma 
Cacao. 

Composition. — Consists chiefly of stearin and olein. 

Chabactebs. — Of the consistency of tallow ; colour yellouush-white ; 
odour like chocolate ; taste bland and agreeable ; reaction neutraL Does 
not become rancid from exposure to the air. Melts at 30°-85° C. (86°- 
96° F.). 

Adulterations. — Paraffin, wax, tallow, stearin, &c. 

Tests. — If 2 parts of it be dissolved in 4 parts of ether in a test-tube, by 
immersing the tube in water at 17° C. (63° F.), and if this be afterwards 
plunged into water at 0° C. (82° F.), the mixture should not become turbid, 
nor separate a granular deposit in less than 3 minutes ; and if the mixture, 
after congealing, be exposed to a temperature of 15° C. (59° F.), it should 
gradually become entirely clear. (Absence of impurities mentioned above.) 

Pbefabations. 

B.P. U.B.P. 

Sappositoria Acidi Tannioi. For suppositories of various kinds, 

„ Hydrargyri. each weighing 15 gr. or 1 gm. 

„ lodoformi. 

„ Morphinsa. 

„ Pluznbi Composita. 

Uses. — As a basis for suppositories. Also as a non-irritant 
application to the skin. 


^ Berry, PracUHonert vol. xxxi., p. 846. 
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OHAPTEE XXXn. 

PHANEKOGAM^ — 

Class I.— DICOTYLEDONES POLYPETALiE. 

Sub-Clabs II. — DISCIFLOR^. 

LINEiE. 

Lini Semina, B.P. ; Linum, U.S.P. Linseed, B. and U.S.P. 
Flax Seed, U.S.P. — The dried ripe seeds of Linum usitatissimum. 
It is grown in Britain. 

Characters. — ^About one-sixth of an inch long, oval, pointed, flattened, 
fimooth, shining, brown externally, yellowish- white within. 

Composition. — The covering of the seeds contains much 
mucilage, and the seed itself contains nearly one-third of its 
weight of oil. The oil is obtained by expression, and the re- 
maining cake when powdered forms linseed-meal. 

Peepabations. 


BJT. DOSE. DJLP. 

TarlM Idnl Oleum Lini. 

Xatmwum n ad lib. 

Oleum n 


Zaltaeam 3Liiil. LnniEED Tea.— Infuse 150 grains of linseed, with 50 
grains of dried liquorice-root in No. 20 powder, in 10 ounces of boiling water in a 
covered vessel for 2 hours and strain. 

Action and Uses. — Linseed tea is a most oseful demulcent in 
conghs depending in 'whole or in part on irritation of the pharynx 
and npper part of the respiratory passages. It may be kept warm 
all night in a baby’s food-warmer, and a sip taken whenever the 
patient awakes. This often prevents troublesome paroxysms of 
conghing, and enables the patient to obtain a fair night’s rest. 
Internally it is used as a demulcent drink in enteritis, diarrhoea, 
dysentery, catarrh, and irritation of the urinary organs, also in 
phosphorus-poisoning. 

B.P. Lini Farina. Linseei> Meal. — Linseed reduced to 
powder. It is used not only in the cataplasma lioi but also in 
the cataplasma carbonis, conii, sinapie, and so^ chlorinate. 
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OatapUisma Xilnl. Linseed Poultice. — Mix a quarter of a pound 
(about 4 tablespoonfuls) of linseed-meal gradually with half a pint of boiling water 
with constant stirring. 

Uses. — Linseed meal forms an excellent vehicle for applying 
warmth and moisture, and is used in the form of poultices in 
inflammation of both superficial and deep-seated parts (p. 468). 

Oleum Lini, B. and U.S.P. Linseed Oil. Oil of Flax 
Seed, U.S.P. — A fixed oil expressed without heat from linseed. 

Characters. — Viscid, yellow, with a faint odour, and oleaginous taste. 
It thickens, and finally solidifies on exposure to air. 

Uses. — It is sometimes applied as a soothing application to 
burns, scalds, and eczematous eruptions, either alone or with 
lime-water (p. 649). It is sometimes added to purgative enemata, 
and has been recommended as a cure for piles in the dose of two 
ounces of the fresh oil morning and evening.* 

Sub-Order.- ERYTH ROXYLE^. 

Coca, B P. ; Erythroxylon, U.S.P. Coca Erythboxylon. 
[CucA.] — The dried leaves of Erythroxylon Coca. 

Characters. — Shortly stalked, oval or lanceolate, of varjdng thickness, 
one to two inches or more in length, entire, usually blunt and emarginate, 
quite smooth ; midrib prominent, with numerous faint freely anastomosing 
lateral veins, and on each side of the midrib a curved line extends from base 
to apex ; green above, somewhat paler beneath. In commercial specimens 
the leaves are more or less broken, and frequently yellowish -green, yellowish- 
brown, or brown, and in rare cases the curved lines are indistinguishable. 
Odour faintly tea-like, especially when bruised ; taste somewhat bitter and 
ai omatic. 

Dose. — ^ to 2 drachms. 


Preparations. 

BJP. DOSE. 

Oocainse ByOrocliloras H 

Bxtraotum Cooae Blquidum (1 in 1) ^-2 A dr. 


Extractum Erythroxyli Fluidum 1-4 fl. dr. 

Composition. — This drug contains the alkaloids cocaine,, 
ecgonine, and hygprine, and a volatile constituent which gives 
a pleasant fragrance to the fresh leaves. Different specimens of 
the leaves vary greatly in their strength. Leaves which have 
been long kept contain less of the active alkaloid than the fresh 
leaves. 

B.P. Cocainae Hydrochloras. Hydrochlorate of Cocaine. 
Ci,H,^N 04 .HCl. 

The hydrochlorate of an alkaloid obtained from the leaves of 
Erythroxylon Coca. 


United States JUispensatoryf p. 1017. 
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Preparation. — It may be obtained by agitatmg with ether an aqueous 
solution of an acidulated alcoholic extract, made i^aline with carbonate of 
sodium ; separating and evaporating the ethereal liquid, purifying the product 
by repeating the treatment with acidulated water, carbonate of sodium, and 
ether ; decolourising ; neutralising with hydrochloric acid, and recrystallising. 

Characters. — In almost colourless acicular crystals or 
crystalline powder. The solution in water has a bitter taste, 
and produces on the tongue a tingling sensation followed by 
numbness. 

Solubility. — It is readily soluble in water, alcohol, and ether. 

Reactions. — Its solution gives a yellow precipitate with chloride of gold ; 
and a white precipitate with carbonate of ammonium, soluble in excess of the 
reagent. It dissolves without colour in cold concentrated acids, but chars 
with hot sulphuric acid. The solution yields little or no cloudiness with 
chloride of barium or oxalate of ammonium. Ignited in the air it burns 
without residue. 

Dose. — ^ to 1 grain. 

Preparation. B.F, 

Bamelln Cocainae. Discs of cocaine (each contains ^^^^th grain of hydro- 
chlorate of cocaine, p. 515). 

Action. — Cocaine is a powerful local anaesthetic. When 
applied to the tongue it destroys both taste and tactile sensi- 
bility, so that salt and sugar cannot be distinguished, nor the 
prick of a pin felt. In the eye it causes local anfesthesia along 
with dilatation of the pupil, paralysis of accommodation, slight 
lacrimation, and enlargement of the palpebral fissure.* When 
injected into the back of the orbit it causes protrusion of the eye- 
ball. Its effects appear to be due to stimulation of the peripheral 
ends of the sympathetic {vide p. 220). Subcutaneous injection also 
produces local anaesthesia at the point of application, so that sub- 
sequent irritation at that spot produces no sensation in man and 
no reflex action in animals. When taken internally it appears to 
have, in small doses, a stimulant, and, in large doses, a paralysing 
action on the nerve-centres somewhat like that of caffeine. It 
affects first the cerebral hemispheres, next the medulla, and after- 
wards the spinal cord. In small doses it is said to lessen fatig^ue, 
and enable the Indians in Peru to make long marches ; and a 
similar result has been obtained in trials upon soldiers in 
Germany. Larger doses cause fulness in the head, weariness, 
slight deafness, loss of memory, and inability to control ideas. 
It appears sometimes to cause restlessness, singing in the ears, 
giddiness, headache, and delirium. 

In animals large doses appear to affect specially the semi- 
circular canals, possibly by an anassthetic action upon the 
nerves connected with them. This is shown by constant m^yve- 
ment of the head in mammals, disturbances of equilibrium, loss 


* Jesaop, PracUHcner^ JanoMy 1885. 
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of co-ordination, and rotatory convulsions and opisthotonos. 
The convulsions are of cerebral origin (p. 188), and cease when 
the spinal cord is divided. The motor columns of the spinal 
cord appear to be unaffected, but the sensory columns are 
paralysed. In its action on respiration and circulation cocaine, 
to a certain extent, resembles atropine, and it does so also in its 
action on the pupils, intestinal movements, and salivary and 
sweat glands. The respiration is greatly increased at first, 
afterwards diminished, and death occurs from respiratory para- 
lysis. Small doses quicken the pulse and raise the blood- 
pressure. Large doses slow the pulse and lower the blood- 
pressure. The quickness of the pulse appears to be due to 
paralysis of the vagus, and the action of cocaine on both pulse 
and blood-pressure is very like that of atropine. Small doses 
increase, large ones paralyse, the intestinal movements. The 
secretion of saliva and sweat is diminished. The urine does 
not appear to be affected. The temperature is generally raised. 

Uses. — The expectations of the practical utility of cocaine, 
founded on aknowledgeof its physiological action, which Rossbach ^ 
expressed have been completely fulfilled, and it now bids fair to 
replace as a local ana38thetic the use of chloroform in many 
minor operations. Its local anaesthetic action was first observed 
by Niemann. Its actual introduction into practice we owe to 
Roller. A 4 per cent, solution dropped into the eye is sufficient 
to produce local anaesthesia, so that operations for cataract or 
squint can be readily performed, and foreign bodies extracted 
from the eye under its influence.* A 20 per cent, solution 
applied once or twice to the nasal mucous membrane at intervals 
of three or four minutes causes such complete anaesthesia that the 
application of the galvano-cautery is not felt. A similar effect 
is produced on the soft palate and larynx, and the solution may 
be apphed to facilitate the use of the laryngoscope and lessen 
pain and spasm in operations on the larynx. It has been applied 
with benefit to the interior of the nose in acute coryza, nasal 
polypus, and hay fever. It is useful in producing local anaes- 
thesia of the uterus and rectum in operations on these parts ; 
in vaginismus and in pruritus of the anus and vulva. Internally 
cocaine or coca is useful as a tonic, especially in debility with 
nervousness, and in mental diseases accompanied by depression. 
It may bo given in the form of the fluid extract either alone or 
with a glass of wine. A non-officinal wine made from the leaves 
is also a useful tonic. 


' Nothnagel and Bossbaoh, Arzneimittellehre^ 6th edition. 

* In oonsequenoe of the readiness with whioh solutions of oooaine undergo 
decomposition, it is best to add a trace of boric acid per cent.) to them. 
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ZYGOPHYLLEiE. 

Guaiaci Lig^num, B. and U.S.P. Guaiacum Wood. — The 
heart-wood of &uaiacum officinale and G. sanctum. St. Domingo 
and Jamaica. It should be deprived of the sapwood and re- 
duced to chips, raspings, or shavings. 

Chabactebs. — The wood is known as Lignum vitis, occurs in logs, and is 
very hard and heavy. The alburnum, or sapwood, is yellow in colour, the 
duramen, or heart- wood, is dark greenish-brown, which should become dark 
blue-green on the addition of nitric acid. 

Composition, — Contains resin, chiefly in the heart-wood. 


Preparation. 

B.V. DOSE. 

ll«eoetiim Sanee Oompositmn (p. 105^) 2-10 fl. oz. 

U.S.P. 

Decoctum SarsapariUae Compositum 4-6 fl. oz. (200-800 gm.) 


Guaiaci Resina, B. and U.S.P. Guaiacum Resin. — The 
resin of Guaiacum officinale or G. sanctum. 

Pbepabation. — Obtained from the stem by natural exudation, by in- 
cisions, or by heat. 

Chabactebs. — In masses of a greenish-brown or reddish-brown colour ; 
fractured surface resinous, translucent at the edges, where the greenish colour 
is usually well-marked, and serves to distingui^ this from other resins. A 
solution in rectified ^irit strikes a clear blue colour when applied to the 
inner surface of a paring of raw potato (p. 68), or on the addition of tincture 
of perchloride of iron. Powder greyish, turning green on exposure to ytir. 

Composition. — It contains several resinous acids, guaiaconic^ 
guaiaretic, and guaiacic acids ; these are soluble in alkalis and 
are precipitated on neutralisation. 

Dose. — 10 to 30 gi*. 


PREPAR\TION3 > 

S.F. DOSE. 

Mtatnim Oitaimci 1-1| fl. oz. 

Ttoctiura aaalaei Ammoniata fl. dr. 

Pilola Hydrargyri Subchloridi ComposSta (r. p. 522) o-lO gr. 

U.S.P. 

Tinotura Guaiaci 1-8 fl. dr. (4-12 c.c.) 

„ „ Ammoniata 1~2 fl. dr. (4-8 c.c.) 

PiluliB Aoimionii Compositie {r. p. 528) 1-2 pills. 


B.B. matiira Omalaei. Guaucum Mixture.— Guaiacum, \ oz. ; refined 
sugar, \ oz. ; gum acacia, i oz . ; cinnamon water, 1 pint. 

Tlnetara atuOaei Ammaiilata, B. a&d Ahmoxutzd Tincture or 

Guaiacum. — Gaaiacmn resin, 4 oz . ; aromatic spirit of ammonia, to 1 pint (B.P.). 
Guaiacum, 20 ; aromatic spirit of ammonia, 100 (U.B.P.). 

Action. — It causes a burning sensation in the mouth and 
throat when given in small doses. Large doses cause Tomiting 
and purging. When absorbed it acts as a stimulant, an altera- 
tive, and a diuretic. 

Uses. — It is employed in the treatment of tonsillitis, Mistura 
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Guaiaci being in my experience more efficacious than the am- 
moniated tincture. Others prefer the simple powder, as it 
remains longer applied to the tonsils and pharynx, and it may 
be given in lozenges containing 2 grains each, and flavoured 
with red currant. It is also used in chronic rheumatism. It 
has been used in the treatment of gout and syphilitic periosteal 
diseases. 

GERANIACEiE. 

U.S.P. Geranium. Geeanium [Cranbsbill]. The rhizome 
of Oeranium maculatum. 

Chabaotebb. — Horizontal, cylindrical, two to three inches (5 to 7 centi- 
metres) long ; half an inch (12 millimetres) or less thick ; tnberculated, 
longitudinally wrinkled, dark brown ; fracture short pale red-brown ; bark 
thin; wood-wedges yellowish, small, forming a circle near the cambium 
line; medullary rays broad; central pith large; rootlets thin, fragile; in- 
odorous ; taste astrmgent. 

OmciNAii Pbepabation. 

DOSE. 

Eztraotom Geranii Fluidum J fl. dr. to 1 fl. dr. 

Composition. — It contains a considerable amount of tannic 
and gallic acids. 

Uses. — It is a mild and not disagreeable astringent, espe- 
cially useful for children. It is used internally for diarrhoea, 
and is employed also as an astringent gargle in sore-throat and 
as an injection in gonorrhoea and gleet. 

RUTACEiE. 

Bub-Obdeb L— RUTEiflE, 

Oleum Rutae, B. and U.S.P. Oil of Eue. — A volatile oil 
distilled from the fresh herb of Ruta graveolens, 

Chabactbbb. — Pale yellow when recent ; odour strong and disagreeable ; 
taste, bitter, acrid. 

Composition. — Consists of a hydrocarbon and an oil con- 
taining oxygen. 

Dose. — 1 to 4 min. (0-06~0*3 c.c.) 

Uses. — ^Externally it is rubefacient, internally it is stimu- 
lant, antispasmodic, emmenagogue, and carminative ; used in 
amenorrhoea, hysteria, convulsions, and flatulence. 



FlO. 18S.~OaipariA, ball the natanl tlie. 


B.P. Cuspariae Cortex. Cubpabu,. ob Akoostdba. Babe.— 
The dried hark of Qatipea Cxuparia, the Angostura bark tr^ 
Tropical America. 

8 1 . 
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Ghabaoters. — Consists of fiattish pieces or quills, grey outside, lighi 
brown inside ; several inches long, about an inch in breadth, and one-eightl] 
of an inch thick. Generally readily recognised by one edge being cut 
obliquely or feathered, from the oblique introduction of the knife by which 
the bark has been detached. Odour, peculiar ; taste, bitter. 

Composition. — A bitter substance, cusparine, and some 
volatile oil. 

Adulteration. — The bark of Strychnoa nux vomica. 

Tests. — Nitric acid gives a blood-red colour when applied to the irmer 
surface of the false bark from the brucine present in it, but gives a bluish- 
black colour with the true bark. 

DOSE. 

Xnftisiiin OnsparlSB (1 in 20 at 120° F. for 1 hour) 1-2 fl. oz. 

Action and Use. — Cusparia is an aromatic bitter tonic, 
and is used in cases of atonic dyspepsia and in cases of weak 
digestion, especially during convalescence from acute diseases. 

Sub-Obder n. — DIOSMEAE. 

Buchu Folia, B.P. ; Buchu, U.S.P. Buchtj Leaves, 
B.P. ; Buchu, U.S.P. — The dried leaves of (1) Barosma betulina^ 
{2) Barosma crenulata^ (3) Barosma serratifolia. Cape of Good 
Hope. 

I 

Fig. 183.— Barosma betnllna. Fig. 184.— Barosma creaalata. Fio. 183.— Baroima serratifolia. 

Characters. — Smooth, marked with pellucid dots at the indentations 
and apex ; having a powerful, somewhat mint-like odour, and a weirm cam- 
phoraceous taste. J5. betulina , — Obovate, with a recurved, truncated ajiex 
and sharp cartilaginous spreading teeth, B, crenulata, — Oval-lanceolate, 
obtuse, mmutely crenated. B. serratifolia. — Narrow linear-lanceolate, taper- 
ing at each end, sharply and finely serrated. 

Composition. — The leaves contain a volatile oil in the vittoB 
which appear as dots on the leaves, and a bitter substance. 

Preparations. 


DOSE. 

Xnftiaimi Buelm (1 in 20 for |-hour) 1-4 fl. oz. 

Tinetum n 1-2 fl. dr. 

Extractum Buchu Fluidum 20-4fl min. 


Action and Use. — Buchu is slightly tonic. It is also diuretic 
and diaphoretic. Its chief use is as a stimulant to the mucous 
membrane of the bladder in cases of vesical catarrh and irrita- 
tion. It is also used with other drugs as an expectorant in 
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chronic bronchitis. It is used in South Africa, in doses of 20 
grains of the powdered leaves, in the treatment of diarrhoea and 
dysentery. 

Sub-Obdeb ra.— XANTHOXYLINiE. 


U.S.P. Xanthoxylum. Xanthoxylum. Prickly Ash. — 
The bark of Xanthoxylum fraxineum, and of Xanthoxylum caro- 
linianum. 


Characters. — Xanthoxylum fraxineum is in curved or quilled frag- 
ments, about 2 ^^th inch thick; outer surface brownish-grey, with whitidi 
patches and mmute, black dots ; inner surface whitish, sinooth, inodorous ; 
bitterish, very pungent. 

Xanthoxyhim carolinianum resembles the preceding, but is about ^^th 
inch thick, and is marked by many conical, corky projections, and stout, 
brown spines. 

Pbepabation. 


Extractum Xanthoxyli Fluidum 


DOSE. 

.30-60 min. 


Composition. — It contains a volatile oil, resins, and possibly 
berberine. 

Action and Uses. — Its action seems to be that of an aromatic 
and somewhat irritant bitter, somewhat resembling mezereum 
and guaiac. Like these drugs it is used in rheumatism. The 
bark is chewed to relieve toothache, and to aid recovery in palsy 
affecting the tongue. 


Jaborandi, B.P. ; Pilocarpus, U.S.P. Piloc.uipls. Jabo- 
lUNDi. — The dried leaflets of Pilocarpus pennatifolius. 

Characters. — A bout fotir inches (ten centimetres) long, short-stalked, 
oval or ovate-oblong, entire and slightly revolute at the margin, obtuse and 
emarginate, unequal at the base; coriaceous pellucid-punctate, mostly 
smooth ; smell, when bruised, slightly aromatic ; taste, somewhat bitter and 
aromatic at first, but subsequently pungent and increasing the flow of 
saliva. « 

Composition. — The leaves contain a volatile oil and two 
alkaloids, pilocarpine and jaborine. 


Preparation. 

8.Fa DOSE. 

aztraotnm Yaborandl 2-10 grs. 

Znfkisnm «, (1 in 20 for ^-hour) 1-2 fl. oz. 

Filooarptnee xritras 

Tinotura JTaborandl ^-1 fl. dr. 

U.S.P. 

Extractum Pilocarpi Fluidum 5-60 min. 


B.P. Pilocarpinae Nitras. Nitrate of Pilocarpine. 
CjiHjgNgOa.HNO,. — The nitrate of an alkaloid obtained from 
extract of jaborandi. 

Preparation. — By shaking the extract with cWoroform and a little alkali, 
evaporating the ohloroformic solution, neutralising the product with nitric 
acid and purifying by recrystallisation. 
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Characters. — In white crystalline powder, or in aoicular crystals. 

Solubility. — Soluble in eight or nine parts of water at common tempera- 
tures, slightly soluble in cold, freely soluble in hot rectified spirit. 

Keactions. — Strong sulphuric acid forms with it a yellowish solution which^. 
on the addition of bichromate of potassium, gradually acquires an emerald- 
green colour. It leaves no ash when burned with free access of air. It 
causes contraction of the pupil of the eye. 

U.S.P. Pilocarpinae Hydrochloras. Hydroohloratb op 
PiLocAiiPiNE. — The hydrochlorate of an alkaloid prepared from 
Pilocarpus. It should be kept in small, well-stoppered vials. 

Characters. — Minute, white cr3r8tals, deliquescent, odourless, having a 
faintly bitter taste, and a neutral reaction. 

SoLUBiuTY. — Very soluble in water and in alcohol, but almost insoluble 
in ether or chloroform. 

Dose. — i g’’- internally or by subcutaneous injection. 

Uses. — Its action and uses are similar to those of Pilocarpus. 

Action. — J aborine has an action like that of atropine and 
antagonistic to that of pilocarpine. The amount of jaborine in 
the leaves is insufficient to antagonise the pilocarpine, so that 
the leaves have an action like that of pilocarpine. It is probable 
that some discrepancies betw^een the statements of different 
observers regarding the action of pilocarpine may be due to the 
presence of* more or less jaborine in the pilocarpine which they 
supposed to be pure. 

Pilocarpine stimulates the peripheral terminations of 
efferent nerves going to glands, and first stimulates and then 
paralyses the efferent nerves going to structures composed of 
involuntary muscular fibre. In large doses it lessens but does 
not quite destroy the irritability of voluntary muscle and motor 
nerves- 

It appears to have a certain action on the nerve-centres. 
It produces in Rana esculenta convulfions like those of picro- 
toxin. In Rana iemporaria it only produces paralysis. Frogs 
poisoned by it croak, when stroked, in the same way as when 
the cerebnim is removed. In mammals it causes dyspnoea, 
convulsive twitching and shivering, and movements of rotation 
(p. 216; cf. also Apomorphine). These may, however, be partly 
due to the action of the drug upon the heart. It seems, how- 
ever, to stimulate the centres of the salivary and sweat ^ands 
as well as the peripheral terminations of the secreting nerves. 

From its stimulating action on secreting nerves it produces 
enormous secretion of s^va from the submaxillary, sublingual, 
and parotid glands, and enormous secretion of sweat from the 
sweat-glands, beginning either in the face or at the point of 
subcutaneous injection, and extending over the whole surface 
of the body. It produces, though to a less extent, secretion of 
tears from the lacrimal gland ; of wax from the ears ; of mucus 
from the nose and from the bronchial mucous membrane ; of 
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^trio juice from the glands of the stomach; probably of 
intestinal juice from the intestinal glands, and of urine from 
the kidney. The secretion of milk is sometimes but not 
always increased. It does not appear to increase the secretion 

•of bile. 

Its stimulating action on nerves supplying involuntary 
muscular fibre is observed in the eye, intestine, heart and 
vessels, bladder, uterus, and spleen. By stimulating the ter- 
minations of the third nerve in the eye it causes contraction of 
the pupil and spasm of accommodation, and indistinct vision. 
After this passes off there may be dilatation of the pupil. By 
stimulating the intestinal ganglia it causes increased peristalsis. 
By stimulating the vagus ends in the heart like nicotine, large 
doses of it cause the pulse to become slow in frogs and in 
mammals, and the blood-pressure to fall. In small doses its 
effect is more complicated, as will be afterwards noticed. In 
larger doses it paralyses the vagus ends (A, Fig. 106, p. 313), 
but not the inhibitory ganglia. By acting on the bladder it 
causes contraction, and may produce strangury and sometimes re- 
tention. It causes contractions of the uterus, which, in rabbits, 
begin at the openings of the Fallopian tubes and proceed to the 
08 uteri. This depends also on a peripheral action of the drug, 
and is not arrested by destruction of the spinal cord. It causes 
contraction of the spleen in man both in its normal condition 
and when abnormally enlarged. 

As vomiting is a complex movement demanding the co- 
operation of the abdominal muscles and diaphragm, it is evident 
that it would not ensue merely from increased contraction of 
the gastric walls. Jaborandi appears, however, to irritate the 
stomach, and often causes nausea and vomiting; and so does 
pilocarpine, though to a less extent, even when subcutaneously 
injected. 

It is probable that even when injected subcutaneously it is 
eliminated by the mucous membrane of the stomach in the same 
way as tartar emetic, morphine, atropine, quinine, and strych- 
nine, and that it thus acts as a local irritant to the gastric 
nerves (Fig. 6, p. 39). 

Its action on the circulation is a complicated one, as the 
direct effect of the drug on the heart and vessels is probably 
much modified by the reflex action from the stomach, intestines, 
.&c., which have been stimulated by it. The vessels usually 
become much dilated at first, the carotids pulsating violently, 
the pulse becoming rapid, and a feeling of heat being perceived 
•over the body. When perspiration sets in there is sometimes 
a feeling of cold and shivering. The blood-pressure usually falls 
a little at first, with quicker pulse, then rises with slower pulse 
(p. 272), and finally falls greatly from vaso-motor paralysis. 
Respiration. — There is sometimes a feeling of ^ght dyspnma 



886 


VEGETABLE MATERIA MEDICA. 


[sect, 


just after the dose has been given, but this only lasts for a few 
moments. Poisonous doses cause in animals dyspnoea and con- 
vulsions, which, as already mentioned, probably depend in some 
measure on cardiac failure. In animals the abundant secretion 
into the bronchi and pulmonary oedema produced by large doses 
also lead to dyspnoea. 

The temperature rises when the patient is shivering and 
falls during sweating (p. 440). The secretion of sweat usually 
lasts for two or three hours, and is so copious that the body 
loses one or two pounds and sometimes as much as eight pounds 
from it and the salivation together. Sweating does not occur in 
every patient who takes pilocarpine, and even salivation is not a 
constant symptom. 

After the sweating is over there is usuaUy a feeling of debility, 
languor, and thirst. 

Pilocarpine is excreted unchanged by the urine. It does not 
appear in the saliva. 

The injurious effects sometimes produced by it are, in addi- 
tion to the dimness of vision and vomiting abeady mentioned, 
sudden collapse, swelling of the salivary glands and tonsils, 
hiccough, diminished secretion of urine, albuminuria, strangury, 
bleeding from the vagina, and anticipation of the menstrual flux. 

Atropine antagonises pilocarpine very completely, prevent- 
ing its action if administered before it, and removing its effects 
if given after it. Sudden collapse ought therefore to be treated 
by the subcutaneous injection of atropine. 

The nausea and vomiting generally yield easily to morphine. 

Uses. — As its action is a peripheral rather than a central 
one, it affects the eye more powerfully when applied locally than 
when taken internally. It has been employed in chronic catarrh, 
in mdocyclitis, intraocular hacmoiThage, turbidity of the vitreous 
humour, in separation of the retina, in albuminuric retinitis, and 
instead of physostigmine in glaucoma, &c. {vide Myotics, p. 225). 
It has been used with a certain amount of success in deafness 
depending on disease of the labyrinth, especially when it is 
syphilitic.* In some skin diseases it is very useful, especially in 
prurigo and chronic urticaria and in baldness ; also in cases of 
Hebra’s prurigo and psoriasis. In small doses it relieves thirst 
in chronic renal disease, and has been used for a similar purpose 
m fever (vide Refrigerants, p. 860). 

It has been used in diseases of the throat, especially tonsillitis 
and diphtheria, but/ its utility in the latter disease is uncertain. 
In bronchitis, asthma, and whooping-cough it sometimes gives 
relief, though it is not so useful as might be expected (p. 264). 
From its action on the uterus it has been used as an oxytocic 
to induce premature labour. As a diaphoretic it may be used. 


V M0d,^Oh4r, Bundscha/Uf viiL 1865. 
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in small doses to induce diaphoresis and prevent or relieve 
coryza, bronchial catarrh, or rheumatism consequent on a chill 
(p. 830) • 

It has been employed to remove pleural and peritoneal 
effusions, and has been used in cardiac dropsy when digitalia 
failed, but great care is then requisite in its use. 

Its chief use, however, is in dropsy, and especially in 
urasmia depending on disease of the kidneys ; it may be given 
subcutaneously as the nitrate in grain doses. In renal 
dropsy it not only removes water from the body but it removes 
urea and possibly other products of tissue-waste. Some of the 
urea is excreted in the sweat, and a considerable amount appears 
in the saliva. Probably the removal of these products from the 
body is the reason why pilocarpine cuts short uraemic convul- 
sions. In puerperal eclampsia it is not so successful as in con- 
vulsions depending on kidney disease. Pilocarpine has also been 
used to eliminate other poisons from the body, and has been 
used in syphilis and chronic poisoning by lead, mercury, and 
arsenic. 

Contra-indications. — Fatty heart, and impeded pulmonary cir- 
culation from valvular disease, emphysema, or pleurisy. These 
conditions do not absolutely prohibit the use of the remedy, but 
it must then be given with care and the patient watched. It 
may be combined with alcoholic stimulants, and atropine should 
be ready for subcutaneous injection if necessary. 

AURANTIiE. 

U.S.P. Aurantii Flores. Orange Flowers. — The partially 
expanded fresh flowers of Citrus rulgaris and Citrus Aurantium. 
They may be preserved by mixing them well with half their 
weight of chloride of sodium, pressing them into a jar, and 
keeping in a cool place. 

Characters. — Fragrant and somewhat bitter. 

Prepabation. 

Aqua Aurantii Florum. 

U. S. P. Oleum Aurantii Florum. Oil of Oranoh 
Plowees, Oil op Neboli. — A volatile oil distilled from fresh 
orange flowers. 

Cbabaotebb. — ^Yellowish or brownish ; it has a fragrant odour of orange 
flowers, and an stromatio, somewhat bitter taste. 

Composition. — It consists chiefly of a hydrocarbon and a 
little neroli camphor. 

Psnseuanov. 

Spiritas Odoratus. 

Usa.— Aa a flavouring matter. 
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Aqua Aurantii Floris, B.P. ; Aqua Aurantii Florum, 
U.S.P. Obangb Flower Water. — The distilled water of the 
flowers of the bitter orange tree, CiUm v^tlgaris {Citrus higaradia), 
and of the sweet orange tree, Citrus awiantium. Prepared mostly 
in France. 

The orange flower water of commerce is usually three times 
the strength of that employed in former years. 

Characters. — Colourless, or with a slight greenish -yellow tint ; it has the 
ragrant odoitf of the flowers. 

Impurity. — Lead from the vessels in which it has been kept. 

Test; — shoidd not be coloured by sulphuretted hydrogen. 

Composition. — It contains a volatile oil (Oil of Neroli). 

Pbeparation. 

BJP. DOSE. 

Bjmpiis Anrmiitll llorls 1-2 fl. dr. 

r.8.p. 

SyropUB Aurantii Florum 1-2 fl. dr. (4-8 o.c.) 

B.P. Aurantii Fructus. Bitter Orange. — The ripe fruit 
of the Citrus vulgaris {Citrus Bigaradia). Imported from the 
South of Europe. 

Characters. — It is like the sweet orange, but darker in colour and very 
bitter. 

Aurantii Cortex, B.P. ; Aurantii Amari Cortex, U.S.P. 

Bitter Orange Peel. — The dried outer part of the rind of the 
ripe bitter orange. 

Characters. — Thin strips of dark orange colour, with a fragrant odour 
and an aromatic bitter taste. It should be nearly free from the white part 
of the rind. 

Composition. — The inner part of the rind is white, spongy, 
and useless ; the outer part is yellow when fresh, but brownish 
green when dried, and contains a fragrant volatile oil, a bitter 
neutral principle hesperidin, and a small quantity of some sort 
of tannin. 

Peepabatiokb. 


MJW, DOSE. 

Of ihs fresh peel-- 

Ttaetmm Anmtit Xeooiitls 1-2 fl* dr. 

munm Asrantll 

Of ihe dried peel — 

Ikiftasmii Ansmatll (( oz. in | pint) 1-2 fl. oz. 

n m Composlttun 1-2 fl. oz. 

„ OentianiB CompoBitom 1-2 fl. oz. 

Spiiiias Armoncitt Gknnpositus 

Syrnpoa Anmtll 1, Syrup 7) 1 fl. dr. 

VlMtom Awrwtli 1-2 fl. dr. 

„ CinehoDA Gomposita ^2 fl. dr. 

n OeotiaiiiB „ {-2 fl. dr. 

VAT. 

Eztraetnm Anxantii Amari Fluidum 2-4 fl. dr. (8-15 o.o.) 

Tinctcura „ „ fl. dr. (4-d oa) 
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Znfasum Animntll Composituiii. Coupound Infusion of Obanoe 
Pjdel.~> B itter orange peel, i oz. ; fresh lemon peel, 56 gr. ; cloves, bruised, 26 gr. 
boiling distilled water, 10 fl. oz. 

U.S.P. Aurantii Dulcis Cortex. Sweet Orange Peel. — 
The rind of the fruit of Citrus Aurantium. 

Chabactbes. — Closely resembling bitter orange peel, but having an 
orange yellow colour. It has a sweetish fragrant odour and an aromatic 
ehghtly bitter taste. 

Pbepabations. dose. 

Syrupos Aurantii 1-2 fl. dr. 

Tinctura Aurantii Dulcis 20 min.-l fl. dr. 

Uses. — The preparations of oranges are used almost entirely 
as flavouring vehicles. The rind is an aromatic stomachic, and 
is used with other bitters in the treatment of dyspepsia. 

U.S.P. Oleum Aurantii Corticis. Oil of Orange Peel. — 
A volatile oil extracted by mechanical means from fresh orange 
peel. 

Preparation. — It is prepared from the outer part of the rind by 
expression ; by putting it in hot water and skimming off the oU ; or by 
rubbing it in a kmd of bowl lined with short spikes in the same way as oil 
of lemons. 

Characters. — Pale yellow, has the sinoU of oranges, and an aromatic 
somewhat bitter taste. By keeping it becomes thicker, and gets a turpentine- 
like taste. This may be prevented by mixing the fresh oil with 5 per cent, 
of alcohol and decanting from the sediment. 

Composition. — Contains two camphenes and a glncoside, 

hesperidin. 

Officinal Preparations. dose. 

Elixir Aurantii 2-6 fl. dr. (4-80 c.c.) 

Spiritus Aurantii 2-4 fl. dr. (4-16 c.c.) 

Spiritus Myrci® Used as perfume. 

Action and Use. — Externally it is rubefacient. Internally, 
in large doses, it is an irritant poison. It is used as a flavouring 
matter. 

V.S.F. Xltiir Aarantll. Eldur or Obanoe (Simple Elixir).— Oil of orange, 
1 ; cotton, 2 ; sugar, in coarse powder, 100 ; aloohol and water, of each a sufficient 
<inantity to make 800 parts. Hix aloohol and water in the proportion of 1 part of 
aloohol to 8 parts of water. Add the oil of orange to the cotton in smaU portions 
at a time, distributing it thoroughly by picking the cotton apart after each addition; 
then pack tightly in a conical percolator and gradually pour on the mixture of 
aloohol and water nntil 200 parts of Altered liquid are obtained. In this liquid 
Uissolve the sugar by agitation, without heat, and strain. 

Use. — T o cover the taste of drugs and render them agree- 
able to the palate. By mixing tinctures and liquid extracts with 
simple elixir, preparations are obtained which are both palatable 
and efficient. 

U.S.P. Oleum Be^mii. Om op Bbbgamot. — volatile 
oil extracted by mechanical means from the rind of the fre^ 
fruit of Citrus Bergamia, var. vulgaris. 
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Chabaotebs . — A greenish or greenish-yellow, thin liquid, of a peonliar^ 
very fragrant, odour, an aromatic, bitter taste and a slightly acid reaction, 
Sp. 0*860 to 0*890. It is soluble in idl proportions in alcohol and in glacial 
acetic acid. 

Use. — In flavouring. 

Prepabation. 

Spiritus Odoratus. Pertumed Spirit (Cologne Water). — Oil of bergamot, 16 ; 
oil of lemon, 8 ; oil of rosemary, 8 ; oil of lavender flowers, 4 ; oil of orange flowers, 
4 ; acetic ether, 2 ; water, 158 ; alcohol, 800. 

Uses. — For perfuming lotions. When bathed on the temples 
or forehead and evaporated quickly by fanning the face, it is 
useful in headaches or tendency to faintness. Eau de Cologne 
is not unfrequently taken as a stimulant by ladies, who have no 
idea that it contains alcohol. 

Limonis Cortex, B. and U.S.P. Lemon Peel. — The 
outer part of the rind of the fresh fruit of Citrus Limonuni, 
Southern Europe and West Indies. 

Gbabactebs. — like those of orange peel, but the colour is a deep lemon 
yellow. 

Composition. — Similar to orange peel. 

Preparations. 


DOSE. 

Infusum Aurantii Compositum 1-2 fl. oz. 

„ Gentianffl „ 1-2 fl. oz. 

Olemn Umonls 1-5 min. 

Syrapiui 1-2 fl. dr. or moro. 

Tinotoni „ 1_2 fl. dr. 


c.s.p. 

Oleum Limonis 1-5 min. 

Spiritofi „ For flavouring. 

Sympus „ 1-2 fl. dr. or more. 

Mistura Potassii Citrati& 4-8 fl. dr. (15-80 c.c.) 

Oleum Limonis, B. and U.S.P. Oil |op Lemons. — A 
volatile oil expressed or distilled (B.P.) or extracted by mechani- 
cal means (U.S.P.) from fresh lemons. ^ 

Chabactebs. — A pale yellow liquid, having the flragrant odour of lemon ; 
^ aromatic, somewhat bitterish taste, and a neutral reaction. By keeping 
it becomes thicker, and c^uires a disagreeable terebinthinato taste. This 
may be prevented by mixing it while fresh with 6 per cent, of alcohol, and 
deca ntin g the oil after it has become clear from the sediment. When wanted 
for nse a quantity of water equal to the alcohol may be addeA when they 
unite and subside, leaving the oil on the top. 

Pbepabation. — I t is sometimes obtained by raiqnng the outside of the 
rind and expressing the oil it contains, sometimes by distiUationy but the best 
is got by ruobing tne lemons over the interior of a sort of cup lined with 
short points, when the oil flows into a reservoir at the bottom of the oup. 

CoicpoBiTioN. — It is said to couBist of two isomeric oils and a 
kind of camphor formed from them by exposure to air. 

Action.— Externally it is a strong robefacient} internally^ 
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in small doses, it is stimulating and carminative. It is chiefly 
used as a flavouring; matter. 

OFFICINAIi PbEPABATIONS. 

8.P. n.8.p. 

Linimentnin Potassii lodidi oum Sapone (p. 51G). Spiritus Limonis. 

SpirituB Ammoniffi Aromatious (1 in 185). Spiritus Odoratus. 

Limonis Succus, B. and U.S.P. Lemon Juice. — The 

freshly expressed juice of the ripe fruit of Citrus lAmonum. 

Characters. — S lightly turbid, yellowish liquor, with an acid taste, and 
usually a slight odour of lemon from a little of the oil contained in the rind. 

Preparation. — By squeezing the fresh fruit. 

Composition. — I t contains some acid salts, especially those of 
potassium, and 7 per cent, of citric acid (U.S.P.) ; 36 to 40 
grains in the fluid ounce (B.P.). 

Officinal Preparations. 

B.P. DOSE. U.S.P. DOSE. 

Syrapoa Xilmoiila ^-213. dr. Mistura Potassii Citratis...4 d. dr. (15 c.c.) 

Syrupus Limonis ad lib. 

U.S.P. Mistura Potassfe Citratis. Mixture of Citrate of Potassium (Neutral 
Mixture). — Fresh lemon juice strained, 100 ; bicarbonate of potabsium about 10 
parts, or enough to neutralise. 

Syrnpns Xtimonis. Syrup of Lemons, B. and U.SJP. — Boiling lemon juice, 
strained, 1 pint, with fresh lemon peel, 2 oz. ; refined sugar, 2| pounds (BJP.). 
Boiling lemon juice, 40 ; fresh lemon peel, 2 ; sugar, CO ; water up to 100 (U.S.P.). 

Not officinal. Beoootion of Bernon.— Cut a fresh unpceled lemon (best when 
pulled immediately from the tree) into thin slices, put it into three teacupfuls of 
water, and boil it down to one teacupful in a clean earthenware jar. Allow it to 
stand over night in the open air, and give it the first thing in the morning. Free 
it, by compression and filtration, from rind, pulp, and see^ just before it is drunk. 

Uses. — I t is used locally as a gargle in sore-throat; to 
relieve itching in pruritus of the scrotum, in uterine hemorrhage 
after delivery, and mixed with equal parts of glycerine as an ap- 
plication to the face in sunburn. Internally it is refrigerant^ 
and forms a pleasant drink, allaying the thirst in fevers. It is 
used, in place of citric acid, to make effervescent mixtures and 
drinks. It is antiscorbutic, and is employed to prevent scurvy 
in long voyages. 

The decoction of lemon is said to be a powerful antiperiodic, 
and to be exceedingly useful as a substitute for large doses of 
quinine in cases of ague, typho-malarial fevers, and malarious 
conditiong generally. It appears to be useful in reducing the 
temperature in typhoid fever even when no malarial complica- 
tion exists. 

B.P. Bete Fnictus. Bael Fruit. — The dried half-ripa 
fruit of Mgle Marmelos, from Malabar and Coromandel. 

Ohaeaotebs. — F ruit roundish, about the size of a large Grange, with a 
bard woody rind. Usually seen in fragments consisting of poitionB of the 
hard grey rind and dry a^erent red p^p and seeds. The moistened pulp is 
mumlagmous. 
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CouxosmoN. — Not well ascertained. It contains no appreci- 
able amount of tannin. 


PBXPABA.TXON. B.9. 


aztraotiun 8el8D Xdquldum 


DOBB. 

,1 fl. dr. to J fl, oz. 


Uses. — Although it contains no tannin it is used in diarrhoea 
and dysentery. The fresh pulp is sometimes used as a laxative. 



Fio. htAt the luttnral sUe. 


Possibly bael fruit may owe its utility in dysentery to its pos- 
sessing some action similar to that of cotoine (p. 887). 


SIMARUBACE.e. 


Quassiae Lig:num, B.P. ; Quassia, U.S.P. Quxssu Wood, 
B.P. ; Quassia, U.S.P. — The wood of Picrana exceha. Jamaica. 

OHABdOTEBS. — Billets varying in size, seldom thicker than the thi^h. 
Wood dense, tough, yellowish-w^te, intensely and purely bitter. Also chips 
and raspings of the same. 

CoHFOsmoN. — The wood contains a small quantity ot a bitter 
neutral principle, quassiin. The wood contains no tannin, so 
that an infusion does not become black on the addition of a 
persalt of iron. 

Fbepabatiokb, 

MJfm DOBB 


axtraetaai 2^ gr. 

XnftiaMi M (1 in BO, cold water, for } hour) ...1-2 fL oz. * 

TIaetttim n J-2 fl. drm. 


UJB.P. 

Extraetnm Quaasi» 8-d gr. (0*18-0*82 gm.) 

„ H Floidnm J-1 fl. dnn. (2-4 c.o.J 

Tinctnra „ ...|-2 fl. drm. (2-8 ox.) 


Aozioh Ain> UsBS. — Quassia is a pure bitter stomacliic tonic, 
^ving no other action on man. On insects it exerts a narcotic 
influence and, in the form of an infusion sweetened with sugar, 
it is often employed to destroy flies. 

In small doses it increases the appetite. In large doses it 
■a^ as an irritant and causes vomiting. The infusion is made 
trith cold water. As it contains no tannin, it does not form an 
in)^ mixture with iron, like most vegetable bitters, and so can 
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be conyeniently prescribed with it. It is used in atonic dys* 
pepsia. 

Its action is not thoroughly understood, but it is not impro- 
bable that it lessens putrefaction in the stomach and prevents to- 
some extent the formation of acid substances during digestion. 

It is often administered by using a cup made of the wood ; 
this when filled with water, imparts its active principle to that 
fluid. An infusion is used in the form of enema to destroy 
thread-worms. 


BURSERACEiE. 

(AMYRIDACE^). 

Myrrha, B. and U.S.P. Myrrh. — A gum-resinous exuda- 
tion from the stem of Bahamodendron Myrrha. Arabia Felix 
and Abyssinia. 

Characters. — In irregular-shaped tears or masses varying much in size, 
somewhat translucent, of a browmsh-yellow or reddish-brown colour, frac- 
tured surface irregular and somewhat oily ; odour agreeable and aromatic, 
taste acrid and bitter. 

Composition. — Gum (50-60 per cent.) soluble in water, and 
of which arabin constitutes a portion. The remainder, insoluble 
in water, is made up principally of a resinous acid, myirhic 
acid, and a volatile oil. 

Dose. — 10-30 gr. 

Pbepabatioks. 


BJP. DOSE. 

Decootum Aloes Compositum J-2 fl. oz. 

Mistura Ferri Ck)mpoBita 1-2 fl. oz. 

Filala Aloes ot BKjrrrIise {vide p. 522) 5-10 gr. 

„ Asafoetidss Composita {vide p. 522) 5-10 gr. 

„ Rhei Composita {vide p. 623) 5-10 gr. 

Ttnotmm ICjniisB J-1 fl, dr. 

U.8.P. 

Mistura Ferri Composita 1-2 fl. oz, (30-60 o.c.) 

Pilulaa Aloes et Myrrh® {vide p. 623) 1 pill. 

„ Ferri Composit® {vide p. 523) 2-6 pills. 

„ Galbani Composite (oids p. 523) 2-4 pills. 

Tinotura Aloes et Myrrh® 1-2 fl. dr. (4-8 c.o.) 

Tinotura Myrrh® 1-2 fl, dr. (4-8 c.o.) 


Action and Uses. — Myrrh is a very useful astringent in the 
form of wash or gargle for spongy gums, aphthous stomatitis, 
and ulcerated throats. Internally it is used as an expectorant 
in chronic bronchitis ; and combined with iron and aloes is used 
in the treatment of amenorrhoea. It is also useful in bronchor- 
rhoea and leucorrhoea. 

B.P. ElemL Edbhi. — A concrete resinous exudation, the 
botanical source of which is undetermined, bat is sometimes 
referred to Canarium commune (or to Jctca Abilo). Manilla. 

Obabaotxbs.— A soft stioky maBS, yellowish'White, with femial.Wfc. 
odour; almoit entirely aolablem notified spirit. 
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Composition. — Two resins and a volatile oil. 

Prepabation, 

SJP. VBfiieiitimi aieml (with simple ointment) 1 part in 5. 

Uses. — Not given internally; is used as a local stimulant in 
^ulceration. 


MELIACR®. 

U.S.P. Azedarach. Azedarach. — The bark of the root of 
Melia Azedarach, 

Characters. — In curved pieces or quills varying in size and thickness ; 
outer surfece red-brown, with irregular, blackish, longitudinal ridges ; inner 
surface whitish or brownish, longitudinally striate ; fracture more or less 
fibrous ; upon transverse section tangentially striate, with yellowish bast- 
fibres ; almost inodorous, sweetish, afterward bitter and nauseous. 

If collected firom old roots, the bark should be freed fi-om the thick, rust- 
brown, nearly tasteless, corky layer. 

Action. — It produces vomiting and purging and symptoms of 
narcotic poisoning. 

Use. — It is used as an anthelmintic, to destroy the ascaris 
lumbricoides, in the form of a decoction (2 oz. of the herb to a 
pint of water, boiled down to ^ a pint). This is given in doses 
of a tablespoonful every two or three hours until the bowels are 
freely opened. 


ILICINEiE. 

(AQUIFOLIACEiE.) 

U.S.P. Prinos. Prinos. Black Alder. — The bark of 
Prims verticillatuSf Linne (Ilex verticiUata^ Gray). 

Characters. — Thin, slender fragments, about one-twenty-fifth of an incli 
(1 millimetre) thick, fragile; outer surface brownish ash-coloured with whitish 
patches and blackish dots and ]ine.s, the corky layer easily separating from 
the green tissue ; inner surface pale greenish or yellowish ; fracture short, 
tangentially striate ; nearly inodorous, bitter, slightly astringent. 

Dose. — 30 grains. 

Action. — It is an astringent bitter. It is employed in the 
form of a decoction, prepared by boiling two ounces of the bark 
in three pints of water down to two pints. This decoction is 
given internally, in doses of two or three fluid ounces, in diar- 
rhoea and malarial disorders, and is used externally in indolent 
sores and chronic skin-diseases. 

CELASTRINiE. 

U.S.P. Euonymus. Econymus. Wahoo. — T he bark of 

Emnymus atropurpwrexLS, 

Ch^ctebs.— I n quilled or curved pieces, about one -twelfth of an inch 
<2 m^imetres) thick ; outer surface ash-gre^, with blackish patches, detached 
m thin and small scales; ixmer surfed whitish or sightly tawny, smooth ; 
fixture smooth, whitish, the inner layers tangentli^y striate; nearly 
inodorous ; taste sweetish, somewhat bitter and acrid. 
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Pbepabation. 


Extraotnm Euonymi 


DOSB. 

.2-6 gr. 


Composition. — It contains a bitter principle called euonymin, 
wnich is precipitated, together with a resin and a fixed oil, when 
the strong tincture is poured into water. 

Action. — It acts as an hepatic stimulant (p. 403), hydra- 
gogue cathartic, and diuretic. In large doses it causes intestinal 
and hsemorrhoidal irritation. 

Use. — In constipation accompanied by biliousness, and in 
chronic malarial conditions. 


RHAMNEiE. 

B.P. Rhamni Purshiani Cortex. Sacred Bark. {Synonym, 
Cascara Sagrada.) — The dried bark of lihamnus Purshianus. 
North Pacific Coast. 

Characters.— In quills or incurved pieces of va^ing lengths and sizes, 
the bark itself being from about to i of an inch thick, smooth or nearly so 
externally, covered with a greyish-wnite layer, which is usually easily re- 
moved, and frequently marked with spots or patches of adherent hchens. 
Beneath the suHoce it is violet-brown, reddish-brown, or brownish; and 
internally reddish-brown or yellowish -browii, and nearly smooth, although 
somewdiat striated longitudinally. Fracture short, except internally, where 
it is slightly fibrous, more especially m the larger pieces. No marked odour ; 
taste? bitter. It is frequently imported in flattened packets, consisting of 
small pieces of the bark compressed into a more or less compact mass. 

Composition. — Cascara bark contains several resinoid bodies, 
which are supposed to be derived from chrysophanic acid. 
It also contains much tannin. 


Preparations. 

8.F. DOSE. 

Batractum Casoaro Sagradee 2-8 gr. 

,f ft ft Xiquldum J-2 fl. dr. 


Action and Uses. — All the species of buckthorn appear to 
possess cathartic properties. Cascara Sagrada is usually given 
in the form of liquid extract in doses of ^ to 1 fl. dr., but i fl. dr. 
or less given immediately after rising in the morning or at bed- 
time is often sufficient. It may also be given with advantage 
in chronic constipation in doses of 10-16 min. thrice a day 
before meals. It acts as a stomachic tonic and bitter in these 
small doses. 

Rhamni Frangute Cortex, B.P. ; Frangula, U.S.P. 

Frangula Bark, B.P. ; Buckthorn, U.S.P. — The dried bark of 
KImmnus Frangula^ collected from the young trunk and moderate- 
sized branches and kept at least one year before being used. 
Holland. 
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Ohabacters. — In quillB about of an inch thick ; n«yiah or blackish- 
brown outside y{^th whitish corky warts ; browniu-yellow internally. 
Nearly inodorous, taste sweetish and bitter. 

GoMK>smoN. — The most important constituent is a cathartic 


substance, fiatig^lin. 

Pbepabations. 

B.Y. 

Bstrttfltiun Xluuimt rraa|rnl» 1&-60 gr. 

ft ft ft ^i^vldum 1<>4 fl. dr. 

n.S.P. DOSE. 

Extraotnm FrangulA Flnidmn 1 fl. dr. (4 c.c.) 


Action and Uses. — When fresh it acts as an irritant poison 
on the gastro-intestinal canal, but when dried its action becomes 
less violent, and more like that of rhubarb. It is used as a 
purgative in constipation, and may be given in the form of the 
fluid extract or of a decoction oz. to ^ pint) in tablespoonful 
doses, or as an elixir, 1 fl. dr. of the fluid extract to S of elixir of 
orange. 

AMPELID-ffi. 

(VITACE^.) 

B.P. Uvae. Raisins. — The ripe fruit of the Vitis vinifera^ 
dried either wholly or partly by the sun. Spain. 

Composition. — They contain grape-sugar and acid tartrate 
of potassium. 

Pbeparations. 

Tinctura Cardamomi Composita. 

„ Sena®. 

Uses. — They are used to sweeten preparations. They are a 
useful stimulant in weariness from mental work (p. 198) ; and in 
active physical exertion, such as alpine climbing, they not only 
tend to maintain the strength and prevent exhaustion, but they 
somewhat relieve thirst when water cannot be had (p. 860). 

Vinum Xericum, B.P. Sherbv Wine. Vinum Album, 
U.S.P. Whiib Wine. — A pale amber or straw-coloured alcoholic 
liquid, made by fermenting the unmodified jnice of the grape 
freed from seeds, stems, and skins. It should contain not less 
than 10 per cent, nor more than 12 per cent, by weight of 
absolute ucohol. 

Pbepabattoe. 

C.S.P. 

Vinum Album Fortimi, prepared by mixing 7 parte white wine with 1 of alcohol. 
This ehcmld oontain not lera than 20 per cent, nor more than 25 per cent, by weight 
of absolute alcohol. 

U.S.P. ^Hnum Aubrum. Bed Wine. — A deep red alcoholic 
liquid made fermenting the juice of coloured grapes in pre- 
sence of their skins. 
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It should not contain less than 10 per cent, nor more than 
12 per cent, by weight of absolute alcohol. 

Action and Uses. — Vide Alcohol (p. 766). 


SAPINDACEiE. 


U.S.P. Guarana. Guarana. — A dried paste prepared from 
the crushed or ground seeds of Paullinia sorbilis, 

Ohaiucters. — Sab-globnlar, or elliptic cakes, or cylindrical sticks, hard, 
dark reddish-brown ; fracture uneven, somewhat glossy, showing fragments 
of seeds invested with a black testa; odour slight, peculiar, resembling 
chocolate; taste astringent, bitter; it is partly soluble in water, and in 
alcohol, 

Pbepabatzon. 


Exiractuzn Gnaranss Fluidum, 


nosE. 

15 min. to 1 fl. oz. 


Composition. — It contains four or five per cent, of caffeine 
(p. 870) and a considerable amount of tannic acid, and it is 
upon these that its medicinal value depends. 

Uses. — It is chiefly used to cut short attacks of sick headache. 
It may be given in doses of one or two drachms of the powder, 
mixed with hot water, or as fluid extract, when the headache is 
coming on. 


ANACARDIACEiE. 

(TEREBINTHACEiEO 

Mastiche, B. and U.S.P. — Mastich. — A concrete resinous 
exudation obtained by making incisions in the bark of the stem 
and large branches of Pistacia Lentiscus, Scio. 

Characters. — Globular or elongated tears about the size of a pea, pale 
yellow, glass-like, brittle, becoming soft and plastic when chewed; &in t 
agreeable odour and slight terebintl^ate taste. 

Composition. — Consists of about 90 per cent, of an acid resin 
(mastichic acid), soluble in alcohol ; the remaining 10 per cent, 
is masticin, a tenacious resin soluble in ether, with traces of an 
ethereal oil. 

PBKF4BATI0K. 

U.B.P. 

PilulsB Aloes et Mastiobes {vide p. 523). 

Dose. — 20 to 40 gr. if administered internally. 

Uses. — It is sometimes chewed in order to give a pleasant 
odour to the breath. It is chiefly employed for temporarily 
stopping decayed teeth, and for arresting haemorrhage from 
leech-bites. A^en used to stop teeth the cavity ought to be well 
cleaned and dried, and a piece of cotton saturated with a solution 
of four parts of mastiche should be gently pressed into it so as 
not to cause pain, but to fill the cavity exactly. Another method 

8 K 
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is to dissolve (me part of mastiche with two of collodion, and fill 
the cavity with this. Either of these methods may also be em- 
ployed to stop bleeding from leech-bites. It has been supposed 
to have a stimulating action on the bronchial mucous mem- 
brane, and has been used in bronchorrhoea, and also in infantile 
cholera. It is used to cover mercurial pills and prevent the 
formation of amalgam when they are silvered. V^en mixed 
with aloes it renders the pill less readily soluble, and so to exert 
an action more on the lower than upper part of the intestine. 


U.S.P. Rhus Glabra. Rhus Glabra. Sumach. — The 

fruit of Rhiis glabra. 

Characters. — Sub-globular, about one-eighth of an inch (8 millimetres) 
in diameter, drupaceous, crimson, densely hairy, containing a roundish- 
oblong, smo<^ putamen. It is inodorous, and its taste acidulous. 


Pbefaration. 
Extraotum Rhois Glabrae Fluidum 


DOSB. 

1-2 fL dr. 


Composition. — It contains much tannin. 

Uses. — It may be used as an astringent in the form of de- 
coction, or of the fluid extract diluted, for an effective gargle in 
inflammation of the throat or mouth. 


U.S.P. Rhus Toxicodendron. Rhus Toxicodendron. 
Poison Ivy. — The fresh leaves of Rhus Toxicodendron^ Michaux ; 
Rhus Toxicodendron and Rhus radicans, Linne. 

Characters. — Long-petiolate, trifoliate ; the lateral leaflets sessile, about 
four inches (10 centimetres) lo^, obliquely ovate, pointed; the terminal 
leaflets stalked, ovate or oval, pointed, with a wedge-shaped base ; the leadets 
entire and glabrous (in Bhus radicans, Linn^), or variously notched, coarsely 
toothed or lobed, downy beneath (in Bhus Toxicodendron, Linn4) ; when 
dry, papery and brittle ; inodorous ; somewhat astimgent and acrid. 

The fresh leaves abound with an acrid juice which darkens when exposed 
to the air, and, when applied to the skm, produces inflammation and swelling. 
The leaves should, therefore, not be toucned with bare hands. 

Bhue Toxicodendron should not be confounded with the leaves of Ptelea 
trifoliata, Linn^, which are similar in appearance, but have all the leaflets 
sessile. 

Composition. — It contains a volatile acid which appears to 
be the active principle. 

Action. — In many persons, contact with this plant causes an 
eczematous eruption of a very ^stressing character, which is best 
treated by solutions of lead, permanganate of potassium, and am- 
monia. Internally it causes gastro-intestinal irritation, droivsi- 
ness, stupor, and delirium. 

Uses. — It has been recommended in incontinence of urine, 
paralysis, and cutaneous diseases. 

A fluid extract of a non-officinal plant, lUius arornatica^ has 
been used successfully in incontinence of urine in doses of 6 to 
80 min. 
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CHAPTEE yyynT. 

Class I.— DICOTYLEDONES POLYPETALiE. 

Scb-cla8b in.— calycifloba:. 


LEGUMINOSiE. 


Sub-Obdeb l.-'PAPlLIONACEiC* 


Glycjrnrhizae Radix, B.P. ; Glycyrrhiza, U.S.P. Liquoe- 
icB Root. — The root or underground stem, fresh and dried, of 
Glycyrrhiza glabra. 

Characters. — In long cylindrical branched pieces, tough and pliable; 
yellowish -brown outside, yellow inside ; taste sweet and slightly acrid. 
Digested with water it yields a solution which gives a precipitate with 
diluted sulphuric acid. 

Composition. — Contains starch, sugar, and a sweet principle 
— glyC3nThizin — which is the substance precipitated by sul- 
phuric acid. 

Pbepabations. 


DOSE. 

60-120 gr. 

2- 10 fl. oz. 
10-30 gr. 

1 fl. dr. 

1-2 fl. oz. 

3- 8 gr. 

3-8 gr. 
30-60 gr. 


or EXTRACT or LIQUORICE — 

Confectio Sennce 

Deooctum Aloes Compoaitum 

Tinctura Aloes 

Trochisci Opii 

or LIQUID EXTRACT Or LIQUORICE — 

MUtura Sennad Com]^sita 1 fl. oz. in 1 pint. 

Tinctura Chloroformi et Morphine 


1 part in 94, nearly. 
1 oz. in 30 fl. oz. 

,1^ oz. to 1 pint. 


BTBENOTH. 

CJonfectio TerebinthinsB 1 in 4 

Deoootum SarsaB Compoaitum | oz. in 1 J pint... 

Sztraotom Olyojrrrlilase 

,f tf Xilqnldiam 

Infusum Lini 1 in 87J fl. parts, 

Pilula Hydrargyri (vide p. 622) 

„ Fern lodidi (vide p. 622) 

FulTla Olyojnrriiixee Compoaitua (vide p. 910) 


U.S.P. DOSE. 

Extraotum Glycyrrhiz® Fluidum 1 fl. dr. o.c.) 

„ „ Purum 1 fl. dr. (4 o.c.) 

Glyoyrrhizinum Ammoniatum 5-15 gr. (0*32-1 gm.) 

Pulvia Glycyrrhiz® Oompositus (v^ide p. 906) 30-60 gr. (2-4 gm.) 


U.S.P. Glyoyrrhizinum Ammoniatum, Ammonutkd Glyoybrhizin. —Prepared 
by exhausting powdered liquorice with ammonia, precipitating bv aulphurio acid, 
redisBolving in ammonia, and drying. It forms dark brown or reudish scales, very 
sweet. It is used for flavouring. 


3x2 
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Action and Uses. — Taken into the mouth, liquorice has a 
sweet taste ; it increases the flow of saliva, and being muci- 
laginous acts as a demulcent. It is used to allay cough by 
lessening the irritation of the mucous membrane. It is particu- 
larly useful when there is violent cough due to irritation of the 
pharynx and upper part of the respiratory passages (p. 249). It 
is used as a vehicle to cover the taste of other medicines, and 
has been used instead of sugar in diabetes. The Pulv. Glyc}^:*- 
rhizae Co., which is really a preparation of senna (q.r., p. 909), 
is a gentle laxative. 

Scopari Cacumina, B.P. ; Scoparius, U.S.P. Broom- 
tops, B.P. ; Broom, U.S.P. — The fresh and dried tops of Cytism 
Scoparius (Sarothamnus Scoparius). From indigenous plants. 

Characters. — Thin flexible tongh twigs, dark green, angular, of a bitter 
nanBeons taste, and of a peculiar odour when bruised. 

Composition. — It was found by Stenhouse to contain two 
principles : a neutral body, scoparin, and a volatile poisonous 
alkaloid, sparteine. 

Pbeparatioks. 

B.P. T>OBB. 

Becoetiun SooparU (1 oz. in 1 pint for 10 minutes and strain). .1-3 ft. oz. 

Snooiui Sooparii 1.2 il. dr. or more 

None in U.8.P. 

Physiological Action. — Broom-tops have a diuretic action. 

The action of sparteine is identical with that of coniine. It 
paral 3 rses the endings of the motor nerves and vagi, diminishes 
reflex excitability of the cord, and causes death by paralysis of 
the respiratory centre in the medulla oblongata. According to 
J. Fick it has a diuretic action. 

Scoparin has been supposed to be the diuretic principle. It 
has little physiological action, and in a number of unpublished 
experiments which I made in 1865 with a specimen given to me 
by my friend Dr. Stenhouse, I found that in the healthy subject 
it does not produce diuresis. Similar results have been obtained 
by Paton. It is quite possible, however, that it may act as a 
diuretic in cases of dropsy. 

Therapeutical Uses. — Broom-tops are most useful in dropsy 
dependent on chronic renal disease. They are also useful in 
cardiac dropsy, but digitalis is generally more certain. In com- 
parative experiments I have found the decoction of the dried 
broom-tops quite as efficacious as the juice expressed from the 
fresh tops. 

Tragacantha, B. and U.S.P, Traoacanth. — A gummy 
exudation obtained by making incisions in the stems of Astra- 
galus gummifer and some other species of Astragalus. Asia 
Minor. 
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Chakaoters, — S hell-like bands, slightly curved, white or yellowish, tough 
and elastic ; very sparingly soluble in cold water, but swelling into a gelati- 
nous mass, which is tinged violet by tincture of iodine. 



Pio. 187.— Tragacanth, half the natural size. 

Composition. — C onsists of a mixture of arabin, or common 
gum-arabic ; and bassorin, a gum which does not dissolve in 
water, but swells up in it. 

PRKPAIUTIONB. 

B.P. DOSE. U.B.P. 

Oonfectio Opii 5-20 gr. Mucilago Tragacanths 

„ Sulphuris 60-120 gr. 

Olyoerlnum Tragacantbae 6 grs. to 1 fl. oz. 

BKaoilairo „ 1 il oz. or more. 

Pul vis Opii Compositua 2-5 gr. 

«• TraraoantliflD Compositaa ... 20 gr. upwards. 

ICaellaipo Trag aoantliee. MnciLAaE of TnAQkCksrm. — Tragacanth, 60 gr. ; 
water, 10 fl. oz. (B.P.). Tragacanth, 6 ; glycerine, 18 ; water up to 100 (U.S.P.). 

BJP. Ftilvla Tragaeantliee Compoaltas. Compound Powdeb of Traoa- 
CANTH.— Tragacanth, 1 ; gum acacia, 1 ; starch, 1 ; refined sugar, 3. 

Uses. — I t is used to suspend heavy powders, such as sub- 
nitrate of bismuth, and is more efiScacious than gum-arabic 
owing to the insoluble gum bassorin, which swells up when water 
is added. Also used in making lozenges, and emulsions of cod- 
liver oil. 

Pterocarpi Lignum, B.P. Eed Sandal- Wood. — T he sliced 
or rasped heart-wood of Pterocarpm santalinm. Ceylon. 

Santalum Rubrum, U.S.P. Red Saunders. — T he wood of 
Pterocarpm santaliniis. 

Characters. — The wood is in billets, chips, or powder. It resembles log- 
wood in appearance, but is denser, and the cut surface is more glistening and 
of a deeper red colour. 

Composition. — I t contains a fine ruby colouring matter named 
santalin, which may be dissolved out by spirit, ether, acetic 
acid, &c. ; it is insoluble in water. 

Preparation. 

B.P. POSE. U.S.P. 

Tinctura Lavandulfe Composita ^-2 fl. dr. Not given 

Use. — ^I t is used to give colour to the compound tincture of 
lavender, and through this to Liquor araenicalis. 


902 ’ VEGETABLE MATEBIA MEDICA, [sbct. v. 

Kino, B. and U.S.P. Kino. — The juice obtained from in- 
cisions made in the trunk of Pterocarpm ma/rmpium inspissated 
without artificial heat. Malabar. 

Characters. — Small angular, brittle, glistening, reddish-blaok fragments, 
translucent and ruby-red on the edges, inodorous, very astringent. When 
chewed it tinges the saliva blood-red. 

Composition. — Kino-tannic acid and pyrocatechin, which 
differs very slightly from catechin, obtained from catechu. 
Through the action of kino-tannic acid, kino strikes a violet 
colour with ferrous salts, turning to green by exposure. 

Dose.— Of powdered kino, 10-30 gr. 

Preparations. 


B.V. DOSS. 

Pulvis Catechu Compositus (p. 951) 20-40 gr. 

M Itlno H (P* H45) 5-20 gr. 

Ttnetnra Xino ^-2 fl. dr. 

C.8.P. 

Tinctura Kino J-2 fl. dr. (2-8 c.c.) 


Action and Uses. — Kino has an astringent action both ex- 
ternally and internally. It is useful in relaxed sore-throat as a 
gargle. It is given internally in diarrhoea and in pyrosis. From 
its insolubility it is most useful when we desire an astringent 
action on the lower part of the intestinal canal, but w^hen the 
astringency is required in the upper part it is not so useful as 
the more soluble astringents. 

Balsamum Peruvianum, B. and U.S.P. Balsam of Peru. 
A balsam obtained from Myroxyhn Pereirce. It exudes from 
the trunk of the tree after the bark has been beaten and scorched 
and removed. Salvador in Central America. 

Characters. — A treacle-like liquid, nearly black in bulk, reddifth-brown 
and translucent in thin films ; of syrupy consistence, balsamic odour, and an 
acrid, slightly bitter taste. 

Composition. — Contains resin, volatile oil, and both benzoic 
and cinnamic acids. 

Dose. — 10 min. to ^ fl. dr., and upwards, made into an 
emulsion with mucilage or yolk of egg. 

Action and Uses. — It is employed locally as a parasiticide 
in scabies and in cases of skin-diseases depending on vegetable 
fungi. It destroys both the itch-acarus and its eggs. It is much 
more agreeable than sulphur ointment. Before applying it, it is 
advantageous to take a warm bath, and wash the affected parts 
thoroughly with soft soap, and then to rub it well in all over the 
body, especially into the armpits, between the fingers, and on the 
inside of the thighs. The treatment should be repeated every two 
or three days, during which time the same linen should be worn ; 
this when cast off should be well disinfected, or the disease may 
return. It may be used either alone or in combination with 

f Btroleum to destroy pediculi ; a useful formula is — balsam of 
era, 20 parts ; olive oil, 60 ; petroleum, 100 parts. It is also 
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useful in prurigo, in pruritus, and in the later stages of an acute 
eczema. It is a useftil stimulant to bed-sores and ulcers. It is 
given internally to lessen discharge from mucous membranes, as 
in bronchorrhoea, gleet, and leucorrhoea; also,^s a stimulating 
expectorant in chronic bronchitis. 

Balsamum Tolutanum, B. and U.S.P. Balsam op Toltj. 
A balsam obtained from Myroxyhn toluifera . It exudes from 
the trunk of the tree after incisions have been made into the 
bark. New Granada. 

Characters. — A soft and tenacious solid when fresh, but hard, brittle, 
and resinous -looking when kept, with a fragrant balsamic odour ; soluble in 
rectified spirit. The solution shows an acid reaction with test-paper. 

Composition. — Contains a resin, volatile oil, and free 
cinnamic and benzoic acids. 

Dose. — 10 to 20 grains. 

Preparatioks 

a.p. 

Pilula Phosphor! (4 parts in 9) 

Svmpns Tolntanus 

Tinctora Benzoini Composita 

,f Tolntaiia 

U.8.P. 

Syrupua Tolutanus 1-3 fl. dr. (4-12 c.c.) 

Tincture Tolutana 1-2 fl. dr. (4-8 c.c.) 

Uses. — As a stimulating expectorant in chronic coughs. It 
should not be used while acute inflammation is present. The 
syrup covers well the taste of chloral or butyl-chloral. 

Abrus. Jequirity Seeds, Prayer Beads, Jumble Beads, 
Gumchi, Indian Liquorice. — The seeds of Ahrus precatorim . 
Not officinal. 

Characters. — Small hard seeds of a brilliant scarlet colour, with a black 
spot round the hilum. 

Composition. — They contain a ferment closely associated with 
a proteid to which the name of abrin has been given. The 
activity of the ferment is destroyed by a temperature over 60® C.' 
The infusion when left for a short time swarms with bacteria. 

Action. — When applied to the eye the infusion causes in- 
flammation of the conjunctiva. The seeds ^e sometimes used 
to kill cattle illegitimately. The seeds are moistened with water 
and rolled into small cylinders or needles with which the animal 
is stabbed, the point being left in the wound. The animal dies 
in a few hours. The seeds contain no alkaloid, and possibly 
ieath may be due to the ferment of the seeds causing micrococci 
id bacilli to develop in the blood in the same way as papain 
1. 85). 

Warden and Waddell, The Non-bacillar Nature of Abrus-Poism, Caloatta, 


DOSE. 


,1-3 fl. dr. 
i-l fl. dr. 

Cl fl. dr. 
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Use. — An infasion is used to produce purulent ophthalmia 
in order to cure granular lids. The infusion is made by mixing 
the powdered seeds (8) with cold water (600), and adding hot 
water (500). This is filtered when cold. It is applied three 
times the &st day, and repeated on the second or third day if 
necessary. An emulsion made by triturating the seeds with 
water and painted on with a brush is useful in unhealthy ulcers 
and lupus. 

Pbysostigmatis Semen, B.P. ; Physostigma, U.S.P. 
Calabab Beak. — The dried seed of Physostigma venenosum. 
Western Africa. 


r ^ 


L J 


Fio. 188.— Calabar Bean, half the natural tlxe. 

Characters. — A kidney -shaped bean about an inch long, chocolate- 
coloured, shining, and with a broad black groove along the whole length of the 
convex eidge. Internally the bean is white, and tastes like an edible bean. 

Composition. — Contains two alkaloids — ph 3 rsostigmine or 
eserine, and calabarine. 

Dose. — O f the powdered bean 1 gr. gradually increased# 
Pbepjuutioks. 

SJP. i>osx. 

aztraetiiin Flijaostigiitatis gr. 

Extractom Pbysostigmatis gr. (0'004-0*01 gm.) 

Tmctora Physostigmatis 12 min. 

B.P. Phjrsostigmina. Physostigmine. — Synonym : Eserine, 
Cj^HjjNjOj. — An alkaloid obtained from the alcoholic extract of 
CfiJabar bean, by dissolving the extract in water, adding bicar- 
bonate of so^um, shaking the mixture with ether, and evapo- 
rating the ethereal liquid. 

Characters. — In colourless or pinkish crystals. 

SoLUBHJtTT. — It is slightly soluble in water, but readily soluble in alcohol 
and in dilute acids. 

Eeactioks. — T he aqueous solution has an alkaline reaction ; when wanned 
with or when shaken with dilate solution of potash it becomes red, and when 
evaporated to dxyness over a water- bath it leaves a bluish residue, the acidified 
solution of which is beautifully dichroic, being blue and red. Physostigmine 
causes contraction of the pupil of the eye. 

pBarARAnoH. 

StBXRQTB. 

J»mm6SUm gr. in each. 

U.S.P. Plqrsosdgniinae Salicylas. Salictlate of Fhtso. 
BTiGsmiE. C,^,N,0,C,H,0, ; 418. — The salicylate of an alka- 
loid prepared from physostigma. 
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Characters. — Colourless, shinmg, a,cicular, or short, columnar crystals, 
gradually turning reddish when long exposed to air and hght, odourless, 
having a bitter taste, and a neutral reaction. 

Dose,— to gr. 

Physiological Action. — Physostigma stimulates muscular 
fibre, both voluntary and involuntary, throughout the body, and 
paralyses the nerve-centres. 

The alkaloids of Calabar bean have different actions, and 
different or even contradictory results may be obtained according 
to the amount of each present in the preparation of the bean 
employed. Physostigmine or eserine paralyses the nervous 
centres and stimulates muscular fibre, but calabarine causes 
convulsions like strychnine. 

General Action. — A small dose of physostigma, from its 
action on the muscular fibres of the intestine, causes pain in the 
abdomen, with nausea and vomiting. From its action on the 
vagus and motor centres it causes a sense of oppression in the 
chest, and weakness. With larger doses these symptoms become 
worse ; and, in addition, contraction of the pupil, salivation, 
slowness of the pulse, and spasmodic respiration occur. Death 
is due to paralysis of respiration. 

The excitability of the muscles is increased, so that they 
contract on the application of a slighter stimulus than usual, but 
their actual working power is not increased. In the first stage 
of poisoning in frogs muscular tremors are often apparent, and 
are also seen on the local application of the drug to the muscle 
of frogs. They are due to the local action of the drug on the intra- 
muscular end-plates, for they occur when the sciatic nerve has been 
divided before poisoning, but cease after the injection of curare. 

The spinal cord is paralysed ; the posterior columns first and 
then the anterior columns. This action on the cord is the cause 
of the general paralysis induced by the drug. Convulsions like 
those of strychnine-poisoning may occur. They are due to 
calabarine. 

The medulla is paralysed, and respiratory movements cease 
before the reflex action of the spinal cord is destroyed. 

The motor nerves in warm-blooded animals are not usually 
affected until very late, but in frogs they are paralysed gradually. 

The sensory nerves are partially paralysed by the local 
application of physostigma in a concentrated form, but not when 
it is injected into the blood. 

The brain in man seems not to be paralysed, for in a number 
of cases of poisoning which occurred among children in conse- 
quence of eating the beans, consciousness was not impaired at 
all, and neither convulsions nor ansBsthesia occurred. Not- 
withstanding the absence of convulsions in these cases, however, 
physostigma appears to have an irritant action upon the brain, 
lor when it is administered to epileptic patients, or to animals 
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rendered epileptic by section of the sciatic nerve, it increases the 
number of fits (p. 188). Cats and guinea-pigs poisoned by it 
also show symptoms of great cerebral excitement, becoming very 
timid and running wildly about. This may be partly due to 
interference with the respiration, but can hardly be the only 
cause, as this condition is not observed in the case of other drugs 
which paralyse the respiration. In frogs the brain appears to be 
paralysed before the spinal cord, so that voluntary motion ceases 
before reflex action. 

Action on the Eye. — When locally applied, physosti^a 
causes contraction of the pupil, diminishes intra-ocular tension, 
and causes spasm of accommodation, preceded by increased 
power of accommodation for near objects ; often twitching of the 
eyelids and slight supra-orbital pain are observed. These effects 
are due either to stimulation of the fibres of the third nerve or 
of the circular muscular fibres of the iris ; but are certainly not 
due to paralysis of the sympathetic, since stimulation of the 
sympathetic will, during the influence of the poison, cause dila- 
tation of the pupil (p. 222). 

Respiration is first quickened and then retarded. The 
acceleration is due to spasm of the bronchial tubes according to 
some observers ; but others consider it to be caused by stimula- 
tion of the ends of the vagi in the lungs (p. 245) ; and it is certain 
that if the vagi are first divided, physostigma no longer causes 
acceleration of respiration, but slows it from the first. The 
slowing of respiration is due to paralysis of the respiratory 
centre in the medulla. Death is the result of this failure of 
respiration. 

Action on the Circulation. — Small doses sometimes cause 
a sUght fall in blood-pressure, larger ones always cause a rise. 
This rise is chiefly due to the increased contractile power of the 
heart, but it is not improbable that it is aided by a contraction 
of the arterioles, the muscular fibres of which, like all other 
involuntary muscles in the body, are stimulated by the action 
of physostigma upon them. According to Von Bezold and 
Goetz the rise is also partly due to tetanic contraction of the 
intestinal walls, which ^ives the blood out of them. The irrita- 
bility of the vagus appears to be increased, as a slighter stimulus 
applied to its trunk will stop the heart after its administration. 
We should therefore expect the normal stimuli passing to the 
vagus centre along sensory nerves from various parts of the body 
to have a greater effect upon the heart than usual, and thus 
render its b^ts slower. This seems to be the case, for physo- 
stigma causes slowness of the pulse, which does not appear to 
depend upon direct stimulation of the vagus roots, as it is absent 
in animals which have been deeply chloralised before the admin- 
istration of physostigma. In such animals physostigma, on the 
contrary, quickens the pulse and raises the blood-pressure. 
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Muscle. — When applied to the frog’s heart it renders the 
pulsations slower and more powerful. Its stimulant action on 
the cardiac muscular fibre is so great that neither irritation 
of the vagus nor of the venous sinus can stop the heart. That 
the vagus is not paralysed is shown by the fact, that when the 
stimulant action of the physostigma on the muscular fibre is 
counteracted by a poison having a paralysing action on the 
muscle, such as a double salt of copper, stimulation of the vagus 
will again produce the stillstand in diastole.* In larger doses 
physostigma produces the staircase phenomenon (p. 312, and 
Fig. 30, p. 110), and finally imperfect stillstand in systole. The 
contracted ventricle still continues to pulsate slightly, and when 
it is distended by increasing the pressure of the fluid within it 
the pulsations become vigorous, and there is no tendency, as in 
the case of digitalis, to rapid paralysis of the cardiac muscle. 

The action of physostigma on the heart is counteracted by 
atropine, and, though to a less extent, the action of atropine is 
counteracted by physostigma (p. 493). 

From its action on involuntary muscle it causes contraction 
of the stomach, retching and vomiting. It causes also diarrhoea 
and increased peristaltic movements of the intestines, which 
finally end in tetanic contraction, so that the lumen of the in- 
testine is almost obliterated, and it appears like a hard cord. It 
causes contraction of the spleen, bladder, and uterus : these 
contractions are not prevented by a dose of atropine sufficient to 
paralyse the nerves. The difference between the action of mus- 
carine, which causes tetanic contraction of the intestine by 
acting on the nerves, and of physostigma, which produces a 
similar effect by acting on the muscular fibre, is seen when mus- 
carine, atropine, and physostigma are administered successively 
to an animal.® The muscarine first causes tetanic contraction. 
Atropine causes this to disappear, and produces complete relaxa- 
tion, which is succeeded by a second tetanic contraction after the 
administration of physostigma. In consequence of its action on 
the bladder it causes urination. 

Secretion is increased by physostigma not only in the sali- 
vary, but in the sweat, lacrimal, and mucous glands. It seems 
probable that the secretion is not due, like that produced by 
muscarine, nicotine, or pilocarpine, to an aietion on the ends of 
the secreting nerves, but rather to the action of physostigma on 
the secreting cells themselves, because, unlike the secretion 
produced by the three drugs already mentioned, it still persists 
after the administration of atropine. Physostigma restores its 
excitability to the chorda tympani after its secretory fibres have 
been paralysed by atropine. WTien the dose of physostigma is 
large, the secretion of saliva which it occasions lasts only for a 

> Harnaok, Bttchheim'a ArmeimitielUhre^ Ste Aufl., p. 712. 

> Sohiuiedeberg, ArmaimiiUlUhrt^ p. 70. 
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short time, because the vessels of the gland become so much 
contracted through the action of the drug that the circulation is 
insufficient to maintain the secretion (p. 358). 

Uses. — It is used in certain diseases of the eye, e.g. wounds 
and ulcers of the cornea, and from its lessening intra-ocular 
tension it is used in glaucoma and staphyloma (p. 224). It re- 
moves dilatation of the pupil and paralysis of accommodation 
after the use of atropine, and, used alternately with atropine, 
breaks down adhesions after iritis (p. 226). 

It is used in tetanus, strychnine-poisoning, general paralysis 
of the insane, and mania, in paraplegia and in locomotor ataxy. 

It is also useful in constipation due to atony of the intestinal 
walls. 

It has been recommended in bronchitis, catarrh, and dys- 
pnoea when due to weakness of the bronchial muscles (Ringer). 

It is used as an antidote to atropine and also to strychnine. 

Treatment in Poisoning by Physostigma. — Evacuate the 
stomach by an emetic, and inject atropine (4 minims of the 
liquor every ^ hour) until the pulse quickens or the symptoms 
pass off. If the dose of atropine be too great, it seems to in- 
tensify the lethal action of the physostigma. 

Hacmatoxyli Lignum, B.P. ; Hacmatoxylon, U.S.P. 

Logwood. — The heart-wood of Hcematorylum campcchianurtu 
Imported from Campeachy, Honduras, and Jamaica. 

Chabactebs. — The logs are heavy, hard, purplish- black externally, 
reddish-brown internally. The chips (which are the officinal form) are 
reddish-brown, and have often a greenish lustre ; they have a feeble, agreeable 
odour and sweetish taste ; a sm^ portion chewed imparts to the saliva a 
dark pink colour. 

Composition. — The colouring principle of logwood is a crystal- 
line substance, hacmatoxylin. It is soluble in hot water or in 
alcohol. Logwood also contains tannic acid, which imparts to 
it its astringent properties. 

Pbepabationb. 

dosb. 

aOcooetnin MmmmtouyU (1 in 20)..... 1>2 fl. oz. 

a x t ra ctnm n 10-30 gr. 

Eztractum Haematoxjli 10-30 gr. (0*65-1*95 gzn.) 

a.9. Beeoctvm BoeiiMttozjrll. Decoctiok of Loowoon. — Logwood, in chips, 
1 oz. ; cinnamon bark, bruised, 55 gr. ; distilled water, 1 pint. 

Boil the logwood in the water for ten minutes in a covered vessel, adding the 
cinnamon towards the end. Strain the decoction, and pour as much distilled water 
over the contents of the strainer as will make the strained product measure a pint. 

Uses. — It is a useful astringent in diarrhoea, especially in 
children. Its great disadvantage is the stain which it imparts 
to clothing. For the diarrhoea of phthisis, decoctum haematoxyli 
mih acidum sulphuricum aromaticum is a good prescription. It 
is also used in dysentery and in atonic dyspepsia. 

Chrysarobinum, Chrysarobin, B. and U.S.P.— Synonyms : 



CHAP. XXXIII.] 


CALYOIFLOBiE. 


909 


Akakoba PoWdbb ; Goa Powdee. — The medullary matter of the 
stem and branches of Andira Ara/roba, dried and powdered. 

Characters. — A light brownish-yellow, minutely crystalline powder, 
tasteless and inodorous. 

Solubility. — ery sparingly soluble in water, but almost entirely soluble 
in 150 parts of hot rectined spirit. 

Keactions. — On heating it melts and partially sublimes in yellow vapours, 
leaving a charred residue, w'hich entirely disappears on ignition in air. It 
dissolves in sulphuric acid to form a yellow to orange-red solution, and in 
solution of caustic potash to form a yellow to reddi& fluorescent solution, 
which becomes carmine by absorption of oxygen from the air. 

Composition. — It contains more or less chrysopbanic acid 
according to age and condition, and yielding much chrysophanic 
acid by oxidation. 

Dose. — ^ to 2 grains. 

Preparation, B. and U.S.P. 

Vngaentiun Cbrjsaroblni. Chrysarobin Ointment (Chrysarobin 1, beuzoated 
lard 24, B.P. ; Chrysarobin 10, benzoated lard 90, U.S.P.). 

Uses. — I t is used in psoriasis and parasitic affections of the 
skin. It may be simply applied to the skin moistened with 
vinegar or saliva, or used in the form of ointment (of the 
strength of 1 in 50 to 1 in 10). It should never be applied to 
the head, as it may cause extensive erythema and oedema of 
the face. It colours both the skin and clothing, and it is better 
not to use it over too large a surface at a time, as it may cause 
much irritation. In 2 per cent, ointment it is useful in eczema 
after exudation has ceased, especially in that of the genitals and 
anus. It is an excellent application in fissured nipple, and is 
useful in tylosis of the palms and soles after the epidermis has 
been removed by salicylic acid plaster (vide p. 821). It may 
also be given internally in eczema, impetigo, acne, psoriasis, 
urticaria, and other skin diseases. 

Sub-Order n.— CiESALPINIiE. 

Senna, U.S.P. Senna. — The leaflets of Cassia acutifolia 
(Alexandrian senna), and of Cassia elongata (Indian senna). 

Senna Alexandrina, B.P. Alexandrian Senna. — The dried 
leaflets of Cassia acutifolia (Cassia lanceolata). Imported &om 
Alexandria, and sometimes in a more or less contaminated 
condition, in which case the true senna leaflets should be care- 
fully separated from all extraneous matters. 

Characters. — Lanceolate or oval-lanceolate leaflets, about an inch long, 
unequally oblique at the haee^ brittle, greyish -green, of a faint peculiar 
odour, and mucilagincfas sweeti^ taste. 

Senna Indica, B.P. Tinnevelly Senna. — The dried leaflets 
of Cassia angustifolia (Cassia elongata). Southern India. 

Characters.— About two inches long, lanceolate, acute, unequally oblique 
at the base, flexible, entire, ^een, without an;^ admixture ; odour and taste 
those of Alexandrian senna, m place of which it may be us^. 
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CoicposmoN. — ^The properties of senna are due principally to 
a glncoside, cathartic acid, which, when isolated, is powerfully 
purgative. 

Adcltsration. — Of Alexandrian aenna, Solenottemma Argel ; none of 
Tinnevelly senna. 



Fig. I89.>->AlezandTiBii Senna, half natnial rise. Fig. 190.— Indian Senna, half natural elze. 

Test. — Senna-leaves have always an nneqnally oblique base, and are free 
from bitterness. Other leaves are equally oblique at the base. 

pRKPAKATIONS. 


B.F. DOSE. 

Ckmfeotio Sennas 60-120 gr. 

Znfnaum n 1-2 oz. 

SUstora w Compealtn 1-1 1 6. oz. 

Syrnpns n ...1 fl. dr. upwards. 

Tlnetnim n 1 fl. dr. to ^ fl. oz. 

BoMa OlyoyiTliisae Compesitna 30-60 gr. 


tI.8.P. 

Coniectio Sennae 60-120 gr. 

Extraotum Senme Fluidmn 1 6. dr. (4 c.o.) 

Infusmn Senme Compositum 21 6. oz. (75 c.o.) 

Pulvis Glycyrrhizie Compositus 30-60 gr. (2-4 gm.) 

SyrupuB Sarsaparillffi Compositus 1-4 fl. dr. (4-16 o.o.l 

Syrupus Senme 1-4 d. dr. (4-16 o.c.) 


Confeotio Sennae. Confection of Senna.— Senna, in fine powder, 7; cori- 
ander, 3 ; figs, 12 ; tamarind, 9 ; cassia pulp, 9; prunes, 6 ; extract of liquorice, 1 ; 
refined sugar, 30; distilled water, up to 75 ^.P.) Senna, 10 ; coriander, 6 ; cassia 
fistula, 16 ; tamarind, 10 ; prunes, 7 ; figs, 12 ; sugar, 50 ; water, 60 (U.S.P.). 

B.F. ZnA&anm Bennaa. liiFosiON of Senna.— Senna, 2 ; ginger, sliced, 1 ; 
boiled distilled water, 20. 

TJ.S.P. Infusum Senme Compositnm. Coicpoukd Infusion of Senna. Black 
Brauoht. — Senna, 6 ; manna, 12 ; sulphate of magnesium, 12 ; fennel, 2 ; boiling 
water, 100. Macerate, strain and make np to 100 with water. 

Mlatium Uemut Compoatta. Compound Mixtubb of Senna.— Sul- 
phate of magnesium, 4 ; liquid extract of liquorice, 1 ; tincture of senna, 2 J ; com- 
pound tincture of cardamoms, 1| ; infusion of senna, 15. 

BiiMa €Myeyrrtais» Oompoaltiia. Compound Liquorice Powder, B. and 
U.SJ^.— Senna, 2 ; liquorice root, 2 ; fennel fruit, 1 ; sublimed sulphur, 1 ; sugar, 
6 (B.P.). Senna, 18; liquorice, 16; fennel, 8; washed sulphur, 8; sugar, 50 
(XJ.S.P.). 

Bjrnpiis BcBti8B« 8. and V.84P. Stbup or Senna.— Senna, 16 oz. ; oil of 
coriander, 8 min. ; refined sugar, 24 oz. ; distilled water, 5 pints, or a sufficiency ; 
rectified spirit, 3 fl. oz. ; distilled water, up to 2 lb. 10 oz. (B.P.). Senna, 88 ; sugar, 
60 ; alcohol, 4 ; oil of coriander, 1 ; water up to 100 (U.S.P.). 

8.8. Tlnetora SeanaB. Tincture of Senna.— Senna, 2^ oz. ; raiains, 2 oz. ; 
caraway fruit, J oz. ; ooriander fruit, ^ oz. ; proof spirit, 1 pint. 

Action and Uses. — S etma acts as a laxative or brisk pur- 
^tive, according to the dose. It acts chiefly on the small 
intestines, and increases both peristalsis and the secretion. It 
is frequently combined with other purgatives. A useful remedy 
in constipation is Mistura Sennas Co., where we have senna com- 


OHAP* , XXXIII.] 


CALYCIFLOBiB. 


Ml 


bined with sulphate of magnesium. In habitual constipation, 
the most convenient preparation, perhaps, is Pulvis Glycyr- 
rhizsB Co., which contains sulphur and fennel-seeds as well as 
senna and liquorice root. One drachm taken every day at bed- 
time will generally keep the bowels regularly open without 
acting too violently. The sulphur in this preparation is in such 
small quantity that it might seem useless ; but in a number of 
experiments which I made on small quantities (about i grain) of 
sulphur many years ago, I found that they caused an increase of 
flatus in the intestine which appeared to facilitate the expulsion 
of its contents. 

Cassia Fistula. Pubging Cassu, U.S.P. — The fruit of 
Cassia fistula. 

Cassias Pulpa, B.P. Cassu Pulp. — The pulp obtained 
from the recently imported pods of Cassia fistula (the purging 
eassia). 

Chabaotebs. — ^Blaokish-brown, viscid, sweet in taste, and somewhat 
sickly in odour ; usually containing the seeds and dissepiments, which should 
he removed before it is used. 

Composition. — Sugar, with albuminoid matter. 

Dose. — 120 gr. or more. 


Prepajations. 

B.P. DOSE. U.8.P. DOSE. 

Confectio SeimeD 60-120 gr. Confectio Sennse 1-2 dr. (4-6 gm.) 


Use. — A simple laxative in doses of 120 gr. upwards. Seldom 
given alone. 

Tamarindus, B. and U.S.P. Tamakind. — The preserved 
pulp of the fruit of Tamarindus indica. West Indies. 

Ohabactebs.— A reddish-brown, sweetish, subacid pulp, preserved in 
sugar, containing strong fibres, and brown shining seeds, each enclosed in a 
membrcmous coat. 

Composition. — The pulp contains citric, tartaric, and acetic 
acids, chiefly in combination with potassium. Grape-sugar is 
also present. 

Impurity. — Traces of copper. 

Test. — A piece of bright iron left in contact with the pulp for an hour 
does not exhibit any deposit of copper. 

Dose. — i oz. and upwards. 


Pbepabations. 

BJP. DOSE. C.B.P. DOBS. 

CJonfeotio Bennee 60-120 gr. Ck)nfeotio Sennfe 1-2 dr. (4-8 gm.) 


Uses. — Tamarind, in doses of i oz. upwards, is both a laxa- 
tive and refrigerant. The pulp is said to weaken the action of 
resinous cathartics in general, but it is frequently prescribed 
with them, and is used in the form of compressed tablets, called 
‘Tamar Indien,’ as a vehicle for the administration of some 
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purgative, probably jalap. A cooling and agreeable drink (tama- 
rind whey) may be made by adding 4 parts of the pulp to 100 
of boiling milk, straining and filtering. 

Copaiba, B. and U.S.P. Copaiva, ob Copaiba, B.P. ; Balsau 
OF Copaiba, U.S.P. — The oleo-resin obtained by cutting deeply or 
boring into the trunk of Copaifera Langsdorfii, and other species 
of Copaifera. Valley of the Amazon. 

Chabactebs. — A more or less viscid liquid, about the consistence of olive 
oil, light yellow, transparent, with a pecuhar odour and a persistently bitter 
and acrid taste. 

Composition. — Copaiva consists of a solution of several resins 
in a volatile oil. The resins consist chiefly of crystallisable 
copaivic acid. 

IicpuBiTiES. — Wood oil, or guijun balsam, and fixed oils, especially castor 
oil, firaudulently added. 

Tests. — Perfectly soluble in an equal volume of benzene. Does not become 
gelatinous after having been heated to 270^ F. Is not fluorescent (wood oil). 
After heating on paper it does not leave a greasy ring round the stain (fixed oil). 

The absence of turpentine is shown by the smell of it not being given off 
on heating, and after distilling off the volatile oil the residue, when cool, 
should be hard and friable (absence of fixed oils). The essential oil distilled 
off firom the oleo-resin, when rectified, should not begin to boil below 200° C. 
(892° F.). On adding 1 drop of copaiba to 19 drops of disulphide of carbon, 
and shaking the mixture with 1 drop of a cold mixture of equal parts of sul- 
phuric and nitric acids, it should not acquire a purplish red or violet colour 
(absence of gurjun balsam). 

Pbepabations. 

BJP. DOSE. U.8.P. DOSE. 

Oleum CopuiboB 5-20 min. Masss Copaibae ....10-30 gr. 

U.S.P. Massa Copaibse. Mass of Ck>PAZBA. — Copaiba, 94 ; magnesia recently 
prepared, 6 ; mix and set aside till it concretes into a pilular mass. 11 it does not 
concrete in eight or ten hours, there is deficiency of water in the copaiba. This 
may be removed in subsequent operations by shaking the copaite with one- 
twentieth of its weight of water and decan tii^ after the nncombined water has 
subsided. The mass is divided while fresh into pills weighing 5 gr. (0*38 gm.) 
each. 

Oleum Copaibae, B. and U.S.P. Oiii of Copaiva. — A vola- 
tile oil distilled from copaiva. 

Cbaractebs. — C oloorleM or pale yellow, with the odour and taste of 
copaiva. 

Dose. — Of copaiva, 16 min. to 1 fl. dr. ; of oil of copaiva, 
6 min. to 20 min. ; of the resin (as a diuretic), 15 to 20 gr. in 
almond emulsion. 

Copaiva may be taken mixed with ^olk of egg or floating upon 
water or some other liquid, or made mto pills with burnt mag- 
nesia ; or lastly, dissolved in water by the aid of liquor potassffi, 
with which it forms a soap. Sometimes, to hide its disagreeable 
taste, it is pnt into membranous or gelatinons capsoles. 

Action. — Copaiva has a stimnlating action on mucous mem- 
branes, especiaily those of the lungs and genito-orinary tract. It 
is diuretic. Large doses have an irritant action, cansing vomit- 
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ing and purging. It is excreted by the kidneys and lungs, and 
may be recognised by its characteristic odour. It is very apt to 
produce an eruption of the skin, generally in the form of rose- 
coloured spots resembling a syphilitic eruption, but distinguished 
from it by its affecting chiefly the backs of the arms and legs, by 
coming on suddenly, and by the intense itching with which it is 
accompanied. Sometimes it resembles urticaria more in its 
appearance, but rarely it is eczematous. Copaiba forms a con- 
jugate glycuronic acid in the system, and is eliminated in the 
urine, which, with nitric acid, gives a precipitate of copaibic 
acid easily mistaken for albumen, but distinguished by disappear- 
ing on the application of heat. The conjugate acid renders the 
urine antiseptic as it is secreted by the kidneys, so that it does 
not readily decompose, and bacteria either do not appear in it at 
all or only in very small numbers, even after the surface has 
become covered with mould. It is probable that the utility of 
the drug in diseases of the bladder and urethra is due to the 
washing out of the urinary passages by the antiseptic urine 
(p. 446). 

Uses. — Copaiba is employed in diseases of the mucous mem- 
branes, and especially of the genito-urinary passages, the lungs, 
and, along with digitalis, in cardiac dropsy. It is also useful in 
chronic bronchitis and bronchorrhoea. Its great disadvantage is 
its nauseous smell and taste. It is chiefly used in gonorrhoea. 
It is not advisable to use it when the inflammation is acute and 
severe, but it is exceedingly useful after the acuteness of the 
inflammation has subsided. It is not so useful in gleet. It ap- 
pears to be of service in chronic cystitis. The resin is a good 
diuretic, especially in cases of dropsy depending on disease of 
the liver, where the kidneys are healthy. 

Piscidia Er 3 rthrina. Jamaica Dogwood. — The part used is 
the bark. Not ofiScinal. 


Preparation. 

Extraotum PisoidiaB ErythrinaB Fluidum .... 


DOSE. 

.20 min.-2 fl. dr. 


Action. — It has been employed for stupefying and catching 
fish. It is a narcotic not only to fish but to frogs, rabbits, and 
man. It lessens reflex action at first, by stimulation of Setsche- 
now’s centres (p. 166), and afterwards produces tetanus by 
stimulation of the spinal cord. It stimulates the vaso-motor 
centre, raises blood-pressure, and slows the pulse. It dilates 
the pupil. It increases the secretion of the skin and saliva. 
(jsB. — It is employed as a narcotic instead of opium. 


Sub-Order III.— MIMOSE/E. 

Acaciae Gummi, B.P. ; Acacia, U.S.P. Gum Acacia, B.P. ; 
Gum Arabic, U.S.P. — A gummy exudation from the stem and 

8 K 
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branches of Acacia Senegal (Acacia Verek)^ and from other species 
of Acacia. 

Chabacters. — In roundish tears usually from half an inch to an inch in 
length, nearly colourless, brittle, and opaque from numerous minute cracks, 
or in angular fragments with shining surfaces. Bland and mucilaginous in 
taste ; insoluble in alcohol, but soluble in water. The aqueous solution forms 
with subacetate of lead an opaque white jelly. 

Composition. — Arabin or arabic acid (gummic acid) combined 
with calcium, and, in smaller quantities, with potassium and 
magnesium. 

Impurity. — Starch fraudulently added. 

Test. — Should not give a blue colour with iodine. 

Preparations containino Gum Acacia. 


B.F. DOSE. U.8.P. DOSE. 

Mistura Cretffi 1-2 fi. oz. Mucilago Acaciaa ad lib. 

„ Guaiaci ^-2 fl. oz. Syrupus Acache „ 


Mucilago Bcaclee ad lib. 

Pulvis Amygdalfe Compositus . 60-120 gr. 

„ Tra^canthffi „ ...20-60 gr. 

Trochisci, in all. 

Uses. — It is a useful demulcent in coughs or sore-throat, also 
in irritation of the stomach and intestines due to catarrhal in- 
flammation. It is also serviceable in cases of irritant poisoning, 
and it has been employed as a masticatory. The mucilage is 
used to suspend powders. 

U.S.P. Catechu. Catechtj. — An extract prepared from the 
wood of Acacia Catechxi, Pegu. 

Characters. — In dark crown, irregular masses, containing fragments of 
leaves, brittle, somewhat porous and glossy when freshly broken ; soluble 
in alcohol and partly soluble in water. It is nearly inodorous, and has a 
strongly astringent and sweetish taste. 

It was formerly ofl&cinal in the B.P. It is sometimes called black catechu 
to distinguish it from the pale catechu got from Uncarta Qarnbier, 

Composition and Reactions. — It contains a form of tannic 
acid called catechu-tannic acid. This differs from other forms 
of tannic acid in not being a glucoside. It gives a greenish-black 
colour with iron, and precipitates gelatine but not tartar emetic. 

Preparations. 

U.8.P. DOSE. 

Tinctura Catechu Composita 15 inin.-2 fl. dr. (1-S o.o.) 

Trochisci Catechu (1 grain in each) .^....ad lib. 

Tinctura Catechu Composita. Compound Tincture of Catechu. — Catechu, 12 ; 
cinnamon, 8 ; diluted alconol to 100. 

Uses. — It is a powerful astringent. It may be employed as 
an injection in gonorrhoea and gleet. The lozenges are useful in 
sore-throat, hoarseness, relaxed uvula, and the tickling cough 
consequent on it (p. 248). Internally it is useful in diarrhoea, 
and in internal hemorrhages, especially from the uterus {vide 
also p. 951). 
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Er 3 rthrophl(£um. Casca Bark, Sassy Bark. Not ofiBcinal. — 
The bark of Erythrophlceum guinense, a large tree growing on 
the coast of Africa. 

Composition. — It contains an alkaloid, erythrophloeine. 


Prepabation. 

Tinotura Erythrophloei (1 in 10) 


DOSE. 

,6-10 min. 


Action. — The powder when inhaled causes violent sneezing. 
Internally the infusion or tincture causes vomiting and purging. 
Erythrophlceum has an action on the circulation (p. 273) and 
kidneys like that of digitalis (p. 430). The alkaloid appears to 
combine the actions of digitalin and picrotoxin, producing con- 
vulsions like the latter. (Harnack.) 

Uses. — I have found it useful in dilated heart without val- 
mlar disease. It is also useful in mitral disease and dropsy. It 
has the disadvantage of disturbing the digestion still more readily 
than digitalis. 


Indigo, B.P. CgH^NO. — A blue pigment prepared from 

various species of Indigofera. 

Composition. — Solution of sulphate of indigo. 

Use. — As a test for clilorine. 


ROSACEiE. 

Sub-Order I.-PRUNE/E. 

Amygdala Dulcis, B. and U.S.P. Sweet Almond. — The 

ripe seed of the sweet almond tree, Prunus Amygdalus {Amygdalm 
communis), var. dulcis. Imported from Malaga, and known as 
the Jordan almond. 

Characters. — Above an inch in length, lanceolate, acute, with a clear 
cinnamon -brown seed-coat, with a bland sweetish kernel. Does not evolve 
the odour of bitter almonds when bruised with water. 

Composition. — Contains upwards of 50 per cent, of a fixed 
oil which consists principally of oleic acid. It contains also an 
albuminous substance — emulsin, which is supposed to be pro- 
duced from a vegetable casein and asparagin. 

Preparations. 

B.F. DOSE. 

Oleum Amjfdalee 1 fl. dr. to ^ fl. 02. 

Fulvls Amjrrdalae Compoaltus (almonds 8, sugar 4, gum 

acacia 1) 60 gr. to 120 gr. 

Mlatura Amygdalae (1 of Pulv. Amygd. Co. to 8 of water) ....l'-2 fl. oz. 

U.S.P. 

Mistura Amygdala.. 2 fl. dr.-l fl. oz. (4-16 c.o.) 

Syrupus m 2 fl. dr.-l fl. oz, (4-16 o.c.) 

Am3rgdala Amara, B. and U.S.P. Bitter Almond. — The 
ripe seed of the bitter almond tree, Prunm Amygdalus {Amygdalut 
communis), var. amara. Mogadore. 


S »r 2 
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Characters. — Resembles the sweet almond in appearance, but is rather 
broader and shorter ; has a bitter taste, and when rubbed with a little water^ 
emits the odour of hydrocyanic acid. 

Composition. — Bitter almonds contain all the constituents of 
sweet almonds, the fixed oil, however, being in less proportion, 
and in addition a glucoside amygd^in upon which emulsin 
(either of sweet or bitter almonds) acts as a ferment producing 
hydrocyanic acid and volatile oil of bitter almonds, thus : — 

Amygdalin. Bitter almond oil. Glucose. 

CaoH-^NO,, -f 2H,0 = HCN -f C,HeO + 

Ammonia and formic acid are also produced in the decom- 
position. Amygdalin may be extracted by alcohol, and is not 
poisonous. Emulsin by boiling loses its property of decompos- 
ing amygdalin. 

Preparations. 

B.V. DOSE. 

Olenm Amygdalae 1 d. dr.-^ d. oz. 

U.8.P. 

Sympus Amygdalae 2 d. dr.-2 d. oz. (7-60 c.c.) 

Oleum Amygdalae, B.P. ; Oleum Amygdalae Expressum, 

U.S.P. Almond Oil, B.P. ; Expressed Oil of Almond, U.S.P. 
A fixed oil expressed from bitter and sweet almonds. 

Characters. — Pale yellow,nearly inodorous or having a nutty odour, 
with a bland oleaginous taste. 

Preparation. 

8.F. U.S.P. 

Oleum Phosphoratum. Unguentum Aquie Bosie. 

Unguentum Cetacei. 

„ Besina^ 

„ Simplex, and the preparations containing it. 

U.S.P. Oleum Amygdalae Amarae. Oil of Bitter Almond. 
A volatile oil obtained from bitter almonds by maceration with 
water, and subsequent distillation. 

Characters. — A colourless or yellomsh thin liquid of a peculiar aromatic 
odour, a bitter and boming taste and a neutral reaction. 


Preparation. 

Aqua Amygdahe Amane (oU of bitter almoud 1, water 999). 


dorr. 

.Indednite. 


Uses. — The fixed oil is demulcent. It is applied externally 
to chapped hands and slight excoriations, also to the ear in ear- 
ache. Internally, in doses of 1 drachm to 2 drachms, it is a mild 
laxative. The cake left after the expression of the bland oil 
from sweet almonds contains no starch, and is therefore em- 
ployed instead of bread in diabetes. The oil of bitter almonds is 
used as a flavouring agent. The crude oil of the U.S.P. con- 
tains hydro^anic acid, and may be used instead of it as a local 
application in pruritus, and also for internal administration. 
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It retains its strength better than pure hydrocyanic acid, but 
its disadvantage is that the proportion of the acid is not con- 
stant. It may be given in doses of ^ to 1 minim cautiously 
increased. 

Prunum, B, and U.S.P. Prune. — The dried drupe of the 
plum, Prunua domestica. Southern Europe. 

Characters, — Oblong, shrivelled, blackish-blue. 

Composition. — Malic acid, with saccharine and albuminoid 
matter. 

Dose. — 2oz. or more. 

Preparations. 

B.P. DOSE. U.S.P. DOSE. 

Confeotlo Bennae 1-2 dr. Confectio SermoB 1-2 dr. 

Use. — stewed prunes form a useful and pleasant laxative for 
-children or adults. If they do not move the bowels when simply 
stewed, they may b© stewed along with senna, which does not 
impart to the prunes any unpleasant taste, and children will still 
take them readily. 

U.S.P. Prunus Virginiana. Wild Cherry. — The bark of 

Prunm aerotina {Ceraaua aerotina) collected in autumn. 

Characters. — In curved pieces or irregular fragments, one twelfth of an 
inch (two miDimetres) or more thick, outer surface greenish-brown, or yellowish- 
brown, smooth and somewhat glossy, marked with transverse scars ; if col- 
lected from old wood and deprived oi the corky layer, the outer surface is nut- 
brown and uneven ; the inner surface somewhat striate or fissured. Upon 
maceration in water it develops a distinct hitter-ahnond odour ; its taste is 
astringent, aromatic and bitter. 

The bark of the small branches is to be rejected. 


Preparations. 

DOSE. 

Extractum Pruni Virginianse Fluidum ^ 30-60 min. (2-4 o.c.) 

Infusum „ „ „ 2-3 fl. oz. ^60-90 c.c.) 

Syrupus „ „ „ 1-4 fl. dr. (4-lG o.o.) 


Uses. — A nervine sedative and tonic, used in atonic dys- 
pepsia and general debility, associated with general or local 
irritation. In large doses it renders the action of the heart 
slow. It has been employed in hectic fever and consumption, 
and in functional and organic cardiac disease. 

B.P. Laurocerasi Folia. Cherry-Laurel Leaves. — The 
fresh leaves of Prunua Lauroceraam, 

Characters. — Ovate-lanceolate or elliptical, distinctly toothed, furnished 
with glands at the base, smooth and shming, deep green, on strong short 
footst^s ; emitting a ratafia odour when bruised. 

Composition. — ^By distillation the leaves yield bitter-almond 
oil and hydrocyanic acid. 
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Preparation. 


DOSB. 

Aqua XiaurocmuU (prepared by mixing the leaves, 1 lb., with 
water 2^ pints* distilling oflf one pint, and bringing the distillate to the 
strength of 0*1 per cent, of real hydrocyanic acid by diluting with water, 
or by adding hydrocyanic acid as required) J-2 fl. dr. 


Action. — Cherry -laurel water has an action similar to hydro- 
cyanic acid, but is only ^th of the strength of the B.P. acid. 

Use. — Cherry-laurel water is supposed to be an elegant mode 
of giving prussic acid. 


Sub-Order II.— QUILLAJE.^. 

U.S.P. Quillaia. Quillaia. Soap Bake. — The bark of 
QuiUaia Saponaria, Chili. 

Characters. — Flat, large pieces, about one-fifth of an inch (5 millimetres) 
thick ; outer surface brownish-white, often with small patches of brown cork 
attached, otherwise smooth ; inner surface whitish, smooth ; fracture splin- 
tery, checkered with pale brownish bast-fibres embedded with white tissue ; 
inodorous, very acrid and sternutatory. 

Composition. — It contains a glucoside, saponin. Saponin is 
also contained in senega and sarsaparilla. It appears to be 
identical with cyclamin from Cyclamen europceum and with pri- 
mulin from Primula officinalis. Digitonin from digitalis appears 
to be a kind of saponin differing somewhat from the others. 

Action and Uses. — The bark has little or no application in 
medicine. The powder when snuffed provokes sneezing. Its 
infusion and extract are used for cleaning cloth and taking out 
stains. On account of the saponin it contains, the infusion 
froths easily and the froth remains long. A little of it is some- 
times added to syrups, lemonade, or other drinks, to give them 
a head. It also retains fine powders in suspension and forms 
emulsions. It is used to form an emulsion with coal-tar. 

Saponin when applied locally acts as a powerful irritant, local 
anaesthetic, and muscular poison. On account of its local irri- 
tant action, it produces most intense pain when injected sub- 
cutaneously ; sneezing when applied to the nose ; vomiting, 
diarrhcea, and gastro-enteritis when taken internally in large 
doses. Locally applied it paralyses nerves both sensory and 
motor, and muscular fibre both voluntary and involuntary. It 
therefore produces local paralysis and local anaesthesia when 
injected under the skin in a frog’s leg. The muscles and motor 
nerves being paralysed, no irritation to either will cause con- 
traction; and the sensory nerves being also paralysed, local 
irritation does not produce reflex action. In the voluntary 
muscles it produces a condition of rigor mortis f and the muscular 
substance becomes brittle and structureless, as after myositis. 

When locally applied to the intestine, either by internal ad- 
ministration or injection into the peritoneal cavitv, it paralyses 
the involuntary muscular fibre of the intestinal wall. When 
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applied to the heart it causes rapid stoppage in diastole. It 
counteracts the effect of digitalis on the heart, and vice versd 
digitalis counteracts the effect of saponin on the heart, so that 
when the ventricle of the frog’s heart has been brought to a 
standstill by one of these drugs, its pulsations may be restored 
by the other. 

When absorbed into the circulation, saponin paralyses the 
nerve-centres in addition to the nerves and muscular structures. 
The symptoms it produces depend on the mode in which it is 
introduced into the body and the structures which it first reaches 
in consequence. If injected into the jugular vein so as to reach 
the heart first, it usually kills by producing cardiac paralysis, 
with slow pulse, and rapid fall of blood-pressure, and convulsions 
which are probably asphyxial and due to the failure of circulation 
(p. 239), respiratory movements still continuing. Saponin also 
paralyses the respiratory and vaso-motor centres, so that the 
blood-pressure falls much and the respirations become feeble and 
slow. In large doses saponin may paralyse the respiratory 
centre before the heart, so that death ensues from failure of the 
respiration while the heart continues to beat. 

It is possible that quillaia might be used instead of sarsa- 
parilla, and it might perhaps be useful in cases of aortic disease 
with hypertrophy (p. 338). 


Sub-Order III. — RUBE^. 

U.S.P. Rubus. Eubus. Blackberry. — The bark of the 
root of Ruhus villosm, Rubus canadensis, and Rubus trivialis. 

Characters. — In thin, tough, flexible bands, outer surface blackish or 
blackish-grey, inner surface pale brownish, sometimes with strips of whitish, 
tasteless wood adhering ; inodorous ; strongly astringent, somewhat bitter. 

Preparation. 

U.S.P. DOSE. 

Extractum Rubi Fluidum 30-60 gr. (2-4 c.c.) 

Uses. — It is a pleasant astringent, its eflicacy being due to 
tannin. It is useful in the diarrhoea of children, and also in 
adults. 


U.S.P. Rubus Idxus. Raspberry. — The fruit of Rubus 

ideeus. 

Characters. — Deprived of the conical receptacle and therefore hollow at 
the base ; hemispherical, red, finely hairy, composed of from twenty to thirty 
coalesced small drupes, each one crowned with the withered style ; juice 
red ; of an agreeable odoiir and pleasant acidulous taste. 

The closely allied, light red finiit of Rubus strigosus, and the purplish- 
black fruit of Rubus occidentalis, may be employed in place of Ihe imove. 


Preparation. 


Synipus Eubi Idsi. 


DOSS. 

.adUb. 


Use. To give mixtures an agreeable colour and flavour. 
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Sub-Okdeb IV. — ROS£^. 

Oleum Rosse, U.S.P. Oil of Rose. — A volatile oil distilled 
from the fresh flowers of Rom damascena. 

Characters. — Pale yellowish, with a strong odour of rose, and a sweetish 
taste. 

Adulterations. — Sandal-wood oil, geranium oil, and other volatile oils; 
fixed oils ; spermaceti. 

Test. — When slowly cooled to near 10° C. (50° F.) the oil becomes a 
transparent solid, interspersed with numerous slender shining iridescent 
scale-like crystals. When rapidly cooled to 12*5° C. (54*5° F.) it congeals to 
a solid mass of light feathery shining scales or plates. 

Ros£ Centifolisc Petala, B.P. ; Rosa Centifolia, U.S.P. 

Cabbage-Rose Petals, B.P. ; Pale Rose, U.S.P. — The fresh 
petals, fully expanded, of Rosa centifolia. Britain. 

Characters. — Pink, fragrant roseate odour ; taste sweetish -bitter, and 
feintly astringent ; both readily imparted to water. 

Composition. — A minute quantity of volatile oil, a red colour- 
ing matter, a little gallo-tannic acid, fat, sugar, acids, &c. 

Prevabation. 

8.P. DOSE. 

Aqua Sosae ad lib. 


U.S.P. 

Aqua Kos» ad lib. 

Syrupus Sarsaparillie Compositus 1-4 fl. dr. (3*75-15 c.c.) 

U.S.P. Unguentum Aquae Kosae. Ointment of Rose Water (Cold Cream).— 
Expressed oil of almond, 50 ; spermaceti, 10 ; white wax, 10 ; rose water, 30. 

Uses. — Rose-water is much used as a vehicle for gargles and 
lotions, and sometimes it is used for internal administration. 

Rosae Gallics Petala, B.P. ; Rosa Gallica, U.S.P. Red- 
Rose Petals, B.P. ; Red Rose, U.S.P. — The fresh and dried 
petals of Rosa gallica, collected before expanding. Britain. 

Characters. — Small cones consisting of numerous imbricated deep 
purple petals, with a roseate odour, and a bitterish, astringent taste. 

Composition. — Similar to cabbage-rose petals. 

Preparations. 

BJP« DOSE. U.S.P. DOSE. 

Confeotlo Boebe <la]llcae...60 gr. or more. PilulcD Aloes et Mastiches (p. 523) 
Xnfkistuii Bobbe Aeidttm ...1-2 fi. oz. 1 pill. 

SjmpiiB BoBEE ClallioBE ....1 il. dr. or more. Confectio Bosce ad lib. 

Extractum Koso) Fluidum .. „ 

Mel Rosa^ „ 

Syrupus Rosa „ 

B.F* Bosee Aoldum. Acid Infusion of Roses. — D ried red-rose 

petals, broken up, 4 oz. ; diluted sulphuric acid, 1 fi. dr. ; boiling distilled water, 
10 fi, oz. 

B.P. Rosse Canninae Fructus. Fbtjit of tbs Doo-Bosb. 
— The ripe fruit of the dog-rose, Rosa canina, and other 
indigenous allied species. 
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Cbauactebs. — ^A n inch or more in length, ovate, scarlet, smooth, shining; 
taste sweet, subacid. 

Composition. — Crystallisable sugar, gum, citric and malic 
acids &ee and combined. 

Pbepabation. 

8«F. DOSE. 

Confeotio Momee Caainae 60 gr. or more. 

Uses. — The preparations of roses are used chiefly as vehicles. 
The Confectio Eosse Gallicse and Confectio Rosae CaninsB are used 
as bases for pills, and also for linctus. The acid infusion of 
roses is used as a gargle, and is slightly astringent. Aquas Rosas 
is used as a vehicle. 

Cusso, B.P, ; Brayera, U.S.P. Kousso, B.P. ; Kooso, 
U.S.P. — The dried panicles (chiefly of the female flowers) of 
Hagenia abyssinica (Brayera anthelmintica), Abyssinia. 

Chabacters. — In bundles, rolls, or compressed clusters consisting of 
panicles about 10 inches (25 centimetres) long. Flowers small, reddish-brown, 
on hairy stalks. Odour slight, tea-like, taste bitter and nauseous. 

Composition. — Tannic acid; a bitter acrid resin and some 
volatile oil and kosin or koussein. Kosin is the active prin- 
ciple of the drug. It is a crystalline substance with an acid 
reaction. Koussein is a resinoid substance, and consists of im- 
pure kosin. 

Preparations. 


DOSE. 

Xnftuam Cusso 4-8 fl. oz. 


U.S.P. 

InfuBum Brayerae 8 fl. oz. (236 c.c.) 

Extractum „ Fluidum 20-40 min. (l-25-2*50 c.c.) 

a.P. Xnftisiim Cusso. Infusion of Eoubso. — Kousso, in coarse powder, 
^ oz. ; boiling distilled water, 4 fl. oz. Infuse in a covered vessel for fifteen minutes 
without straining. 

U.S.P. InfuBum Brayeras. Infusion of Brayera. — Brayera in No. 20 powder, 
; boiling water, 100. Pour the boiling water on the brayera and let it macerate 
in a covered vessel until cool. This infusion should be dispensed without straining. 

Action and Use. — Cusso is used as an anthelmintic for 
tapeworm. Kosin or coussine, which is the active principle, 
administered in 20-gr. doses acts quite as well as the infusion, 
and has not the disadvantage of producing nausea and vomiting, 
which are sometimes caused by the infusion of the pharmaco- 
poeias. 


Sub-Order V.— POME/E. 

U.S.P. Cydonium. Cydonium. Quince Seed. — The seed 
of Cydonia vu^aris. 

Gharaotebs. — About a quarter of an inch (6 millimetres) long, oval, or 
oblong, triangularly compressed, brown, covered with a whitish muoila^ous 
epithelium, causing the seeds of each cell to adhere. With water the seeds 
swell up, and form a mucilaginous mass. The unbroken seeds have an insipid 
taste. 



922 VEGETABLE MATEBIA MEDICA [bkct.v. 


Composition. — It contains a large amoont of mucilage- 


Pbepaiution. 

X>OS2. 

Mnoilago Cydonii (oydonium 2, water 100, macerate for half an hour, and 

strain through muslin) ad lib. 


Use. — It is useful as a bland demulcent preparation to 
relieve irritation of mucous surfaces. 


MYRTACEiE. 

Caryophyllum, B.P. ; Caryophyllus, U.S.P. Cloves. — 
The dried unexpanded flower-buds of Eugenia caryophyUata 
{CaryophyUm aromaticus). East Indies. 

Cha^cters. — About ^ an inch long, dark reddish-brown, plump and 
heavy, consisting of a nearly cylindrical body surmounted by four teeth and 
a globular head, with a strong fragrant odour, and a bitter spicy pimgent 
taste. It emits oil when indented with the nail. 

Composition. — Cloves contain a large quantity of volatile oil, 
resin, gum, and tannin. 

Pbeparations. 


8.F. DOSE. 

Infusum Aurantii Compositum 1-2 fl. oz. 

w CaryopliyUi 1-2 fl. oz. 

Mistura Ferri Aromatica 1-2 fl. oz. 

Oleimi CaryopliyUi 1-5 min. or more. 

Vinum Opii 10-40 min. 


U.S.P. 

Oleum Caryophylli 

Tinctora Lavandul® CJompositum J-2 fl. dr. (2-8 c.c.) 

„ Rhei Aromatica 2-4 fl. dr. (8-16 c.c.) 

SpupuB „ Aromaticus 1 fl. dr. (4 c.c.) 

Vinum Opii 6 min. (0*4 c.c.) 


Action and Use. — Stimulant carminative, used in flatulence, 
nausea, and atonic dyspepsia, chiefly given along with other 
medicines to afford an agreeable flavour and prevent griping. 

Oleum Caryophylli, B. and U.S.P. Oil of Cloves. — A 
volatile oil distilled from cloves. 

Characters. — Colourless when recent, but gradually becoming red -brown, 
having the odour of cloves and a pungent spicy taste. 

Composition. — It consists chiefly of a phenol-like substance, 
eugenol or eugenic acid, which forms permanent salts with 
alkalis. With its own bulk of strong solution of potash, the oil 
forms a semi-solid mass. 

Dose. — Of the oil, 2 to 6 drops. 

PBEPAIUTIOKS. 

BJ». DOS*. VM* 

Confectio Scammonii 10-80 gr. or more. 

Pilula Colocynthidis Composita {v. 622) Not given. 

M t, et Hyoscyami (v. p. 622} . . .5-10 gr. 
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Action and Use. — Same as those of cloves. It has a local 
analgesic action, and is frequently used to relieve toothache by 
putting a drop on a piece of cotton-wool, and introducing it into 
the cavity of the tooth. 

Pimenta, B. and U.S.P. Pimbnta, B.P. ; Pimenta, U.S.P. 
Allspice. — The dried unripe full-grown fruit of the allspice tree, 
Pimenta officinalis (Eugenta Pimenta). West Indies. 


Fio. 191.— Pimenta. 

Characters. — Of the size of a small pea, brown, rough-looking, somewhat 
like black pepper, but distinguished from it by being crowned with the teeth 
of the calyx. Odour and taste aromatic, hot, and peculiar. 

Composition. — From 3 to 4 per cent, of a volatile oil having 
the same composition as oil of cloves, also a considerable quantity 
of tannin and some starch. 


Pbepabations. 

8.F. DOSE. U.S.P. DOSE. 

Aqua Pimentae 1-2 fl. oz. Oleum Pimento A few drops. 

Oleum m 1-5 min. 

Oleum Pimentz, B. and U.S.P. On. op Pimenta, B.P.; 
Oil of Pimenta, Oil of Allspice, U.S.P . — k volatile oil dis- 
tilled from pimenta. 

Characters. — Colourless or slightly reddish when recent, but becoming 
brown by age, having the odour and taste of pimenta. 

Composition, — Nearly the same as oil of cloves. 

Use. — Same as cloves. The oil may be given in a dose of 2 
or 3 drops on a piece of sugar in flatulence. 

Preparations. 

B.P. U.S.P. 

None. Spiritus Myrcto. 

Chekan. Cheken, Not officinal. — The leaves and shoots of 
Myrtus Chekan {Eugenia Chekan). Chili. 

Characters. — They resemble some buchu leaves {Barosma hetulina)^ but 
have the margin entire and a different smell. 

Composition. — They contain a volatile oil resembling that 
of eucalyptus, a volatile alkaloid — chekanine — and tannin. 

Action and Uses. — It is antiseptic, tonic, expectorant, and 
diuretic. The expressed juice diluted with water has been used 
as a lotion in inflammation of the eye, and a decoction of the 
bark as an astringent in dysentery. It is chiefly used in catarrh 
of the mucous membranes, especially those of the bronchi and 
bladder. It appears to be very useful in cases of bronchitis with 
thick purulent expectoration, also in cases of phthisis. The oil 
of myrtle appears to have a similar action. 
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Prepaiultions, kot Opfxoinal. 


DOSE. 

Infusnm Chekan part leaves to 10 of boiling water) 

Extractum „ Fluidum (prepared like Ext. CinohonaB Fluid., U.S.P.)... 1-3 fl. dr. 
Syrupus „ (1 part leaves to 2 of syrup) 


Oleum M 3 Uti. Oil of Myrtle. Not officinal. — A volatile 
oil obtained from the leaves of Myrtm communis. 

Dose. — 0*15 gm. in capsules. 

Action and Uses. — It has an antiseptic action, and may be 
used in cases of foul ulcers and foetid discharges from mucous 
passages, as in otorrhoea. It is not a sufficiently powerful irri- 
tant to affect the unbroken skin, but does so when the epidermis 
is removed. It has been used externally as a rubefacient in 
rheumatism. It causes warmth and increased flow of saliva in 
the mouth ; and in small doses (0-06-0’09 gm.) appears to aid 
digestion. In larger doses it acts as an irritant, causing nausea, 
flatulent distension, headache, and languor. It is excreted in 
the urine, to which it gives a smell like violets, and like copaiba 
gives a precipitate when nitric acid is added to the urine. Like 
copaiba it may be used as an expectorant in chronic bronchitis 
with profuse expectoration, in phthisis, and in chronic inflamma- 
tion of the bladder or urethra. (Cf. p. 446.) 

Oleum Cajuputi, B. and U.S.P. Oil of Cajuput. — A 
volatile oil distilled from the leaves of Melaleuca minor^ B.P. {M. 
Cajuputi, U.S.P. ; M. Leucodendron) . East Indies. 

Characters. — Pale bluish-green, transparent. Odour strong and agree- 
able; taste, warm and aromatic, leaving a sensation of coldness in the 
mouth. 

Impurity. — Copper, added to preserve the fine green colour which the oil 
possesses when newly distilled or accidentally present. 

Test. — S ee Copper \p. 674). 

Dose. — 1 to 6 min. or more. 


Pbepabationb. 

dose. 

Linimentom Crotonis (p. 516) u.s.p. 

Spliitiui Cajuputi fl. dr. None. 

Uses. — It is a powerful stimulant and antispasmodic. 
LocaUy it acts as a stimulant and rubefacient. It is used exter- 
nally in skin diseases — ^pityriasis, psoriasis, and acne rosacea. 
In this last disease it is said to be particularly useful and also in 
eczema.' It has also been used externally, alone, or with obve 
oil, in cases of muscular and articular rheumatism, and gout. 
Applied to a carious tooth, it relieves pain in the same way as oil 
of cloves. Internally it is used to relieve flatulence. A few 
drops on a piece of sugar are useful in neuralgia and hysteria, 
and its internal use is said to be also useful in chronic rheu- 
matism. 


' CUibome, OaUlard's Mtd. Joum., Yirgini*, XJ.SA. 
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U.S.P. Eucalyptus. Eucalyptus. — The leaves of 
globulm, collected from rather old trees. 

Characters* — Petiolate, lanoeolately scythe -shaped, from six to twelve 
inches (fifteen to thirty centimetres) long, rounded below, tapering above, 
entire, leathery, grey green, glandular, feather-veined between the midrib 
and marginal veins ; odour strongly camphoraceous, taste pungently aromatic, 
somewhat bitter and astringent. 

Composition. — £ucal}rptol, resin, tannin, &c. 

Pbefabations. 


DOSE, 

Extraotum Eucalypti Fluidum 5-16 min. 

Oleum Eucalypti 2-6 drops. 


Oleum Eucalypti, B. and U.S.P. Oil of Eucalyptus. — A 
volatile oil distilled from the fresh leaves of Eucalyptus globulusy 
or Eucalyptus amygdalina, and some other species of Eucalyptus. 

Characters. — A colourless or very pale yellowish liquid, having a charac- 
teristic aromatic odour, a pungent, spicy, and cooling taste, and a neutral 
reaction. It is soluble in an equal weight of alcohoL 

Dose. — 1 to 4 minims. B.P. 

B.P. Preparation. 

Vaguentnm Snoaljrptl (Oil of Eucalyptus, 1 ; hard paraffin, 2 ; soft 
paraffin, 2). 

Action. — Eucalyptus oil, or eucalyptol, as it is often termed, 
is a powerful antiseptic, even more powerful than quinine 
(p. 95). The antiseptic action of the oil is greater when it is old 
and charged with oxygen than when it is freshly distilled. Like 
quinine (p. 62) it arrests the movements of white blood-cor- 
puscles, and its vapour prevents inflammation in the exposed 
mesentery of the frog. The red corpuscles of frog's blood have 
their nucleus rendered more distinct, and their surface wrinkled by 
it. Like quinine it causes contraction of the spleen. It is a local 
irritant. When applied to the skin and its evaporation prevented, 
it acts as a rubefacient, vesicant, or pustulant. When applied to 
a mucous membrane or injected hypodermically it causes pain. 
When swallowed it causes burning in the throat, stomach, and 
intestine. It may produce nausea, loss of appetite and slight 
looseness of the bowels, but it is not an active emetic, nor purga- 
tive. In large doses after absorption it appears to act chiefly on the 
nerve-centres, producing paralysis and death. In invertebrata 
killed by exposure to its vapour the paralysis is preceded by ex- 
citement, but in vertebrate animals the paralysis is not preceded 
by excitement. Its depressing action on the spinal cord is so 
great as to abolish reflex action even when it has been previously 
increased by brucine ; and from depression of the brain, medulla^ 
and heart, there is drowsiness, feeble respiration, lowered blood- 
pressure and fall of temperature. Death occurs from paralysis 
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of the respiration. It is excreted by the lungs and kidneys. 
Like turpentine it imparts a smell of violets to the urine of 
persons taking it. 

Uses. — ^It has been employed as an antiseptic in surgical 
dressing in the form of eucalyptus gauze, but is apt to cause 
local irritation. It has proved usefid as a lotion to wash out 
suppurating cavities. As an inhalation it has been employed to 
check secretion, and remove foetor in ozsena, in bronchitis with 
profuse or foetid expectoration, in phthisis and in diphtheria. 
It has been used in &e form of injections or pessaries in uterine 
catarrh, and after parturition. It has been recommended as a 
hypodermic injection in pyaemia. 

In three cases of septicaemia I treated by it recovery occurred 
during its use, and in one of these quinine had proved useless. 
It has been used as an antiperiodic in ague and an antipyretic 
in fever, but it has not proved so useful as one would have ex- 
pected from the resemblance between its action and that of 
quinine. 

Eucalyptus trees when freely planted in malarious districts 
appear to render them more healthy. 

Granati Radicis Cortex, B.P. ; Granatum, U.S.P. Fome- 
GBANATB EooT Babk, B.P. ; POMEGRANATE, U.S.P. — The dried 
bark of the root of Punica Granatum. South of Europe. 
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Characters. — In quills or fragments of a greyish-yellow colour externally, 
yellow intemaUy, having i short fracture, little odour, and an astringent 
slightly bitter taste. 

Composition. — The most important constituents on which its 
anthelmintic action depends are two liquid alkaloids, pelle- 
tierine and iso-pelletierine. It contains two other alkaloids 
which are inactive, tannin, mannite, &c. 

Preparation. 

DOSE. U.S.P. 

Iteeoetiuii Onmatl Xadlela...(2 ounces to 1 pint)...l->8 fl. oz. None. 

Uses. — ^Pomegranate is chiefly used as an anthelmintic for 
tapeworm. As it is not purgative, but rather astringent, its 
use must be followed by that of a cathartic. Often, several doses 
are required. The dose of the tannate of pelletierine is gr. 
(0-08-0-05 gm.), taken fasting and followed in fifteen minutes by 
a brisk purgative. 
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PAPAYACEiE. 

Papayotin. Not officinal. The dried juice of the papaw tree, 
Carica papaya . — Papain. A ferment obtained from the juice 
of Carica papaya. The term papain is frequently applied to the 
dried juice. 

Prepakation, — When scratches are made on the half-ripe 
fruit of the Carica papaya a milky juice exudes in abundance. 
Wlien dried it forms a powder somewhat like gum-arabic, and to 
this the name of papayotin is sometimes given. Papain is the 
pure ferment associated with a proteid and obtained by precipi- 
tation with alcohol and removal of the chief albuminous matters 
by basic acetate of lead. 

Dose. --5 to 10 grains. 

Action. — The fruit of the papaw tree has long been used in 
the West Indies to render beef tender. The unripe fruit is split 
open and rubbed over the surface of the meat previous to cook- 
ing. Its action probably depends upon the fact that papain has 
a digestive action not only upon muscular fibre, but also upon 
connective tissue. It digests fibrin and albumin in neutral 
and slightly alkaline solutions. It also rapidly dissolves the false 
membrane of croup. When injected into the circulation in large 
doses it paralyses the heart. In smaller quantities it appears 
to favour the multiplication of micrococci in the blood (p. 85). 

Uses. — It has been recommended to dissolve the fibrinous 
membrane in croup and diphtheria, a solution being painted over 
the pharynx every five minutes. It has also been recommended 
to destroy epithelioma and warts. Internally it appears to be 
useful in dyspepsia and catarrhal conditions of the stomach. 

CUCURBITACEiE. 

Colocynthidis Pulpa, B.P. ; Colocynthis, U.S.P. Colo- 
CYNTH Pulp, B.P. Colocynth, U.S.P. — The dried peeled fruit. 



Fig. 19S.~>Oolooynth (pee1ed)» half the natural shea 

freed from seeds, of CitruUm Colocynthis. Imported chiefly from 
Smyrna, Trieste, France, and Spain. 

Characters.— Light, spongy, white or yellowish-white balls, intensely 
bitter in taste. The pulp from which the seeds have been removed only is 
officinal. 
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Composition. — The active principle is a glucoside, colocynthin, 
vrhich is soluble in water and alcohol, not in ether. The remain- 
ing part of the pulp consists principally of resinous matter. 
Dose. — Of the pulp, 2-8 gr. 


Pkepaiutions. 

B.P< DOSE. 

Bjctimotiim ColoojmtlildUi Oomposttnin 3-10 gr. 

Pllola ColooynttilfllB Oompostta (vide p. 522) 5-10 gr. 

„ ,, et Bjrosopaini (vide p. 522) 5-10 gr. 


U.8.P. 

Extractnm Coloojnthidis Seldom used alone. 

„ „ Compositum 5-20 gr. 

Pilolce CatharticsB CompoaitaB (vide p. 523) 1-3 pills. 


Bztraetum Coloeyntlildia Composittun. Co&ipouxd Extract of Colo< 
CYNTH, B.P. — Colocynth pulp, 6 oz. ; extract of Socotrine aloes, 12 oz. ; resin of 
soammonj, 4 oz. ; curd soap, in powder, 3 oz. ; cardamom seeds, in finest powder, 
1 oz. ; proof spirit, 1 gallon. An extract of the colocTnth is first made, and then 
mixed with the other ingredients. 

In the U.S.P. a simple extract is already officinal, and the proportions are — 
extract of colocynth, 16 parts ; aloes, 50 ; cardamom, 6 ; resin of scammony, 14 ; 
soap, 14 ; alcohol, 10. 

Physiological Action. — The active principle colocynthin acts 
as a powerful cathartic on the intestines whether swallowed, 
administered hypodermically, or injected into the circulation. 
In small doses it increases peristalsis, and the secretions from 
the intestines and liver. It thus produces watery and mucous 
motions, frequently accompanied by griping. In large doses it 
causes gastro-enteritis with mucous and bloody stools. It ap- 
pears to act also on the urinary system, as Tidy found inflamma- 
tion of the kidneys and bladder, as well as of the rectum, in dogs 
poisoned by it ; it is said to act as a diuretic. 

Uses. — It is used in obstinate chronic constipation, espe- 
cially if there is a tendency to congestion of the brain, as in 
plethoric people. It is also used in amenorrhoea. It is apt to 
gripe if given alone ; hence it is well to combine it with other 
purgatives and with sedatives such as hyoscyamus. It may 
sometimes be advantageously combined with mercurial pill. 

B.P. Ecballii Fructus. Squebting Cucumber Fruit. — The 
fruit, very nearly ripe, of the squirting cucumber, Ecballium Ela- 
terium. Britain. 


Bjr. 

Blaterliim 


Preparation. 




Cha^cters. — Oval, about IJ in. long, covered with soft prickles termi- 
nating in white points. When ripe the firuits are suddenly detached from 
the stalk and the juice and seeds expelled. 

Composition. — The juice deposits elaterium. 
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B.P. Elaterium. Elatbbium. {Synonym : Extractum Ela- 
terii). — A sediment from the juice of the squirting cucumber 
fruit. 

Preparation. — ExpreBsing the juice, separating the deposit by straining, 
and drying by a gentle heat on porous tUes. 


Fia. 194. — Elatednin. 

Characters. — In cakes, abont Ath inch thick, light, friable, slightly in. 
curved, greenish -grey, tea-like smell, acrid and bitter. 

Composition. — Elaterium is composed of elaterin, with 
starch and fibrous and colouring matters. 

Impurities. — Chalk and earthy matter fraudulently added. 

Tests. — Does not effervesce with acids (absence of chalk), yields half its 
weight to boiling rectified spirit. It should yield 25 per cent, or not less than 
20 per cent, of elaterin. 

Dose. — -^th to ^ gr. 

Preparation, B. and U.S.P. 

Slateriaum. 

Elaterinum, B. and U.S.P. Elateein. CjoH^gOg. — The 
active principle of elaterium. It may be obtained by exhaust- 
ing elaterium with chloroform, adding ether to the chloroform 
solution, collecting the precipitate, washing the latter with ether, 
and purifying by recrystallisation from chloroform. 

Characters. — A chemically neutral substance with a bitter taste. In 
small colourless crystals. 

Solubility. — It is insoluble in water, sparingly soluble in rectified spirit. 

Reactions. — When heated it melts and burns without residue. With 
melted carbolic acid it yields a solution which, on the addition of sulphuric 
acid, acquires a crimson colour rapidly changing to scarlet. It is not pre- 
cipitated from solution by tannic acid, nor by the salts of mercury or of 


platinum. 

Dose.— to iV gr- 

Pbepabatxonb. 

SJP. DOSE. 

FulTls aiaterini Compoaitus (elaterin, 1 ; sugar ol milk, 89) |-5 gr. 

U.S.P. 

Trituratio Elaterini (1 gr. elaterin, 9 gr. sugar of milk) gr. 


Action and Uses. — Elaterin is the most powerful hydra- 
g^gue cathartic we possess, increasing the peristaltic action and 
flow of fluid from the intestines. It only acts as a purgative 
when taken internally, and appears to require bile in order to 
act. When injected subcutaneously it acts on the nervous 
s]rstem, causing salivation, insensibility, tetanus, and dyspnoea. 
It is used in dropsies, especially those affecting the abdominal 
cavity and due to cirrhosis of the liver. It is also used as a 
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depletory in cerebral affections. It is usually combined with 
henbane and volatile oils, as it is apt to gripe. In large doses it 
may cause gastro-enteritis and fatal collapse, and should be 
given with care to old or feeble persons. 

U.S.P. Pepo. Pumpkin Seed. — The seed of Cucurhita Pepo. 

Charactebs. — About } inch lonj?, broadly ovate, flat, whitish, nearly 
smooth, with a shallow groove parallel to the edge ; inodorous, bland, and 
oily. 

Composition. — It is probable that the active principle is a 
resin contained in the endopleuron or greenish envelope imme- 
diately surrounding the embryo. This resin is dissolved and 
rendered more active by castor oil, which should be given before 
and after the anthelmintic. The decorticated seeds, as well as 
the oil derived from them, are bland and unirritating. 

Dose. — An ounce or an ounce and a half. The seeds may be 
crushed, and flavoured with some aromatic oil. 

Uses. — It is an excellent anthelmintic for the removal of 
tapeworm. It should be given the first thing in the morning 
after a very light supper, and should be followed in two or three 
hours by an active purgative. No solid food should be taken 
until two hours after the purgative. 

U.S.P. Bryonia. Bryonia. Bryony. — The root of Bryonia 
alba, and of Bryonia dioica. 

Characters. — In transverse sections about two inches (5 centimetres) 
in diameter, the bark grey-brown, rough, thin, the central portion whitish or 
^eyish, with numerous small wood-bundles arranged in circles and project- 
ing, ranting lines ; inodorous, taste disagreeably bitter. 


Preparation. 


Tinctura Bryoniie. 


DOSE. 

2-10 fl. dr. 


Composition. — It contains a bitter principle, bryonin. 

Use. — Its chief use was that of a hydragogue cathartic, but 
it is now superseded by jalap. 


UMBELLIFERiE. 

Sub-Ordeb L—CAMPYLOSPERMiE, 

B.P. Conii Folia. Hemlock Leaves. — The fresh leaves and 
young branches of Conium maculatuin ; gathered from wild British 
plants when the fruit begins to form. 

Characters. — Fresh leaves, smooth, arising from a smooth stem with 
dark purple spots; dried leaves of a full green colour and characteristic 
mousy odour. The leaf rubbed with solution of potash gives out strongly 
the odour of coniine. 

Composition. — The fresh leaves and branches contain the 
same alkaloids as the fruits, coniine and methyl-coniine {q.v.), 
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although in smaller proportion, 'while the coniine is sometimes 
accompanied hy a tlmd alkaloid, conhydrine. These princi- 
ples are lost when the leaves are dried or heated, both being highly 
volatile. 

Dose. — Of the powdered leaf, 2-8 gr. 

Pbepabations. 

B.F. 1>0SE. U.S.P. 

Cataplasma Conti (from sucous) For external use. None. 

Bztraotnm Oonil (green extract) 2-6 gr. or more. 

Bnooiis Conti (juice of hemlock) 30 min. to 2 fl. dr. or more. 

'Vapor Contnee vide infra. 

Pllnla Conti Compostta (vide p. 522).... 5-10 gr. 

Cataplasma Conti. ELeailock Poultice. — J uice of hemlock, 1; 
linseed meal, 4 ; boiling water, 10. 

B.P. Vapor Contnae. Inhalation op Conine. — Juice of hemlock, \ fl. oz. ; 
solution of potash, 1 fl. dr. ; distilled water, 1 fl. oz. Put 20 min. Of the mixture 
on a sponge in an inhaler containing hot water. 

Conii Fructus, B.P. Hemlock Fruit. — The fruit of 
Conium maculatum (spotted hemlock), gathered when fully de- 
veloped, but while still green, and carefully dried. 

• 

♦ 

Fio. IM.— Conium. 

Characters. — About one -eighth of an inch long, broadly ovate compressed 
laterally ; half-fruit with five waved or crenated ridges. Reduced to powder 
and rubbed with solution of potash, they give out strongly the odour of 
conime. 

Conium, U.S.P. Hemlock. — The full-grown fruit of Conium 
maculatuTTif gathered while yet green. 

Characters. — Similar to those of hemlock firuit, B.P. 

Composition. — Coniine, a poisonous alkaloid, occurs in hem- 
lock as a yellow, oily liquid, and is separated by distilling the 
fruit with slightly alkaline water. The fruit contains methyl- 
coniine in varying proportion, and a small quantity of volatile 
oil, which does not appear to be poisonous. 


B.P. 

Tinotnra Conll 


Preparations. 


1>0SE. 

.20-60 min. 


Abstractum Conii 7-8 gr. 

Extractum Conii Alcohol icum 2 gr. 

Extractum Conii Fluidum 15 min. 

Tinotura Conii 60 min. 


PHYsioLOGicAii AcTioN. — The action of ^conium depends on the 
alkaloids, coniine and methyl-coniine, which it contains ; and as 
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their action differs considerably and the relative quantity of each 
varies, contradictory results have been obtained by different 
observers. The symptoms of conium-poisoning are weakness of 
the legs and staggering gait, passing on to paralysis, which 
gradually progresses upwards and finally causes death by failure 
of respiration. The mind remains clear to the last. Coniine 
paralyses the ends of the motor nerves and of the vagus, like 
curare, and afterwards paralyses the motor centres in the brain 
and spinal cord. It causes death by paralysing the respiratory 
muscles. Death is usually accompanied by convulsions in 
warm- but not in cold-blooded animals. There is dilatation of 
the pupil, and ptosis from paralysis of the endings of the third 
nerve. Locally applied, it appears to paralyse the ends of 
sensory nerves. 

Methyl-confine acts on the spinal cord, causing paralysis of 
reflex action. 

Dimethyl-coniine and conhydrine have an action similar to 
that of coniine, but less powerful. 

Uses. — It is used locally as a poultice to soothe pain in 
cancer and ulcers, and as a vapour to relieve cough in bron- 
chitis and pertussis. It is used to allay muscular spasm in 
chorea, mercurial tremor, and paralysis agitans, but is useless in 
tetanus and strychnine-poisoning. The best preparation to use 
is the succus in doses of one drachm, gradually increased as the 
patient becomes tolerant of the drug. 


Sub-Ordkb II.— ORTHOSPERMiE. 


AsafcEtida, B. and U.S.P. Asaf(etida, B.P. ; Asafetida, 
U.S.P. — A gum-resin obtained from the root of Ferula Narthex 
(Narthex Asa/frtida) and F. Scorodosuia and probably other 
species. Afghanistan and the Punjaub. 

Characters. — In irregular masses, composed of whitish tears, which are 
embedded in a yellowish-grey or b. vvnish-grey sticky mass. The tears, when 
hard, break with a conchoidal fracture, showing a milk-white colour which 
changes gradually, on exposure, to pink, and finally to brown. Taste bitter, 
acnd ; odour foetid, alliaceous. The fresh fracture touched with nitric acid 
becomes green temporarily. 

Composition. — Volatile oil, resin, and gum. The oil contains 
a very large proportion of sulphur. 

Test. — It dissolves almost entirely in rectified spirit, B.P. ; 60 per cent, 
soluble in alcohol, U.S.P. 

Dose. — Of the gum-resin, 6-80 gr. or more. 


Preparations. 


DOSE. 

Snemft SLM^UmUdm vide infra, 

Filula Aloes ot JkoaXaMAm {vide p. 522) 4-10 gr. 

FUttia AoafiOBtldae Oomposlta (vide p. 522)...5>15 gr. 

Spiriuis Ammoalw rooUdns 4.1 fl. dr. 

Tlactium AoafciMdw ^-1 fi. dr. or more. 
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TT.S.P. 3>0SB. 

Emplastrum AgafoetidsB for external use. 

Mistura AsafoetideB 4-8 fi. dr. 

„ MagnesiflB et Asafoetidie 4 fl. dr. 

Pilulae AsafoetidsB (3, soap 1, vide p. 623) 1-3 pills. 

„ Aloes et Asafcetidae (vide p. 523) 2-5 pills. 

„ Galbani Compositie (vide p. 623) 2-4 jiills. 

Tinctura Asafoetidie 30 min. to 1 11. dr. 


8.F. Snenus IkaafoBtldee. Enema of Asafobtida (Enema Fietiduh). — 
Asafoetida, 30 gr. ; distilled water, 4 fl. oz. Bub the asafoetida in a mortar with 
the water added gradually, so as to form an emulsion. 

U.S.P. Mistura Asafoetidte. Abafcetida Mixtube. — Bub asafoetida^ 4, with 
water, 100. 

XJ.S.P, Mistura Magnesias et Asafoetidae. Mixture op Magnesia and Asafce- 
TiDA (Dewee’s Carminative). Carbonate of magnesium, 5 ; tincture of asafoetida, 7 ; 
tincture of opium, 1 ; sugar, 10 ; distilled water up to 100. 

8.P. Bplritna Ammonice Foetidua. Fcetid Spirit of Ammonia. — Asafoe- 
tida, 1 J oz. ; strong solution of ammonia, 2 fl. oz. ; rectified spirit up to 1 pint. 

Uses. — I t is used as a stimulant, anti-spasmodic, and car- 
minative. It is useful in h^’steria, especially that occurring 
about the menopause. 

It is an exceedingly useful remedy in the form of enema for 
tympanites, but on account of its disagreeable odour is not much 
used for flatulent distension of the stomach. It is given as a 
stimulating expectorant in cases of chronic bronchitis and 
pertussis. 

Galbanum, B. and U.S.P. Galbanum. — A gum-resin, de- 
rived from Ferula cfalhanijiua, Ferula rubricaulis, and probably 
other species. India and the Levant. 

Characters. — In tears about the size of a pea, or more commonly in 
masses formed by their agglutination ; greenish-yellow or pale brown ex- 
ternally, milky-white internally, translucent, having a strong disagreeable 
odour, and an acrid, bitter taste. 

Composition. — G um resin and volatile oil. 

Dose, — 10-30 gr. or more. 

Preparations. 

B.F. DOSE. 

Snplaatram Oalbanl for external use. 

FUula Aaafostidee Composita (vide p. 622)..6~15 gr. 

U.S.P. 

Emplastrum external use, 

Pilul© Galbani Composit© (vide p. 623) 2-4 pills. 

U.S.P.— Pilulffi Galbani Composit®. Compound Pills or Galbanum (vide p. 623). 
This pill is much like the compound asafoetida pill, B.P., but contains less asafui- 
tida. 

Uses. — I t has little antispasmodic power, but is a stimulant 
expectorant, used in chronic bronchitis with much wheezing 
and abundant discharge, as it lessens secretion. It is also used 
locally as a stimulant to inflamed joints. 

Ammoniacum, B. and U.S.P. Amhioniaoum, B.P.; Aumo- 
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NiAC, U.S.P. — A gum-resinous exudation from the stem, after 
being punctured by beetles, of Dorema Ammoniacum. Persia and 
the Punjaub. 

Charactebs. — In roundish tears or irregular masses formed by their ag- 
glomeration without any intervening dark -coloured substance. The tears are 
roundish, pale yellowish-brown externally, milk-white internally, brittle. 
Peculiar odour, bitter, acrid, nauseous taste. It is coloured yellow by caustic 
potash, and a solution of chlorinated soda gives it a bright orange hue. 

Composition. — Gum resin and volatile oil. 

Dose. — 10 to 30 grains. 


Preparations. 

8.P. 1>0SE. 

Bmplaatrimi iUnmoniaol oum Bydrar^jrro for external use. 

„ Galbani 

Mtstura Ammonlaoi (I oz., water 8 fi. oz.) |-1 d. oz. 

Pilula SciilfP Composita {vide p. 6*23) 

„ Ipecacuanha cum Scilla {vide p. 522) 


C.S.P. 

Emplastrum Ammoniaci 

„ „ cum Hy (hair?} ro . 

Mistura Ammoniaci (4, water 100) I 


1 

/ 


for external nse. 
.2 fl. dr. or more. 


Use. — It is used for the same purposes as galbanum, chiefly 
as a stimulant to the mucous membrane in broncliorrhcea. 


Fceniculi Fructus, B.P. ; Foeniculum, U.S.P. Fennel 
Fruit, B.P. ; Fennel, U.S.P. — The fruit of Foeniculxm cajnlla- 
ceum, B.P. (F. vulgare^ U.S.P.) Malta. 



Fig. llkl.-rcnnel. 


Chabacters. — Longer than conium fruit, being about one-quarter of an 
inch long. Slightlj* curved, elliptical, longitudinal nbs, the two lateral being 
double ; taste and odour aromatic. The footstalk is often attached. 

Composition. — A volatile oil, having the same composition as 
oil of anise. 


PltErAll.VTIONh. 

dose. XJ.8.P, 

Anna VcMilenll (1 lb. to 1 gallon) ...1-2 A. oz. None. 

Pulvis Glycyrrhiz® Compositus {vide p. 910) 

Use. — It is stimulant and carminative, used to relieve flatu- 
lence, and lessen the griping of purgatives.* 

'I am informed that the wfld fennel growing in South Africa will completely 
drive away fleas from kennels and stables, and powdered fennel has a similar effect 
in uus country. 
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Oleum Foeniculi, U.S.P. Oil op Fennel. — A volatile oil, 
distilled from fennel. 

Characters. — Colourless or yellowish, with the odour of fennel, and a 
sweetish, warm taste. Sp. gr. not less than 0*960. Concretes between 6® 
and 10^^ C. (41° and 50° F.). 

S0LUBEL.1TY. — Soluble in an equal weight of alcohoL 

Composition. — Oil of fennel consists chiefly of anethol (anise- 
camphor), CjoHjgO, which exists both in a solid and liquid form. 
There is also a smaller proportion of an oil isomeric with oil of 
turpentine. 

Pbepajultioks* 


DOSE. 

Aqna Foenicnli Indefinite. 

Spiritus Juniperi Compositus 2-4 fl. dr. (8-16 c.c.) 

Use.— T he same as that of oil of anise. 

Anisi Fructus, B.P. ; Anisum, U.S.P. Anise Fruit, B.P. ; 
Anise, U.S.P. — The fruit of Pimpinella Ajiisuvi. 

Characters. — About J of an inch (4 millimetres) long, ovate. It has an 
agreeable aromatic odour, and a sweet, spicy taste. It may be distinguished 
from conium fruit, which it somewhat resembles, and which has been mis- 
taken for it, by the conium fruit consisting usually of single mericarps, which 
are smooth- grooved upon the face and have crenate ridges and no ofl-tubes. 

Preparations. 

B.V. DOSE. 

Aqna AnUl 

Oleam „ 1-4 min. 

U.S.P. 

Oleum Anisi 2-5 min. 

Oleum Anisi, B. and U.S.P. Oil of Anise. — A volatile 
oil distilled in Europe from anise fruit or in China from the star 
anise fruit (p. 840). 

Characters. — Colourless or pale yellow ; with the odour of anise, and a 
warm, sweetish taste. Concretes at 10° to 15° C. (50°-59° F.). Oil of illicium 
has nearly the same properties, except that it congeals at 2° C. (35*6° F.). 

Composition. — The same as that of oil of fennel. 

Dose. — 2-5 min. 


Preparations. 


S.F. DOSE. 

Sasentta AnUi 10-20 min. 

Tinctura Camphorn’ Composila 15 min.-l fl. dr. 

Tinctura Opii Ainmouiata ^-1 fl. dr. 


U.S.P. 

Aqua Anisi Indefinite. 

Spiritus Anisi 1-2 fl. dr. 

Tinctura Opii Camphorata 1-2 fl, dr, 

Trochisci Glyoyrrhiz© et Opii 1-3 troches. 


Use. — I t is an aromatic stimulant carminative, and is used 
an adjunct to pmrgativea to lessen griping. 
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B.P. Anethi Fnictus. Dill Fruit. — The dried fruit of 
Peucedanum graveolens (Anethum graveolens). England, or middle 
and Southern Europe. 



Jig. 197.— Dili. 


Characters. — Oval, Rat, about a line and a half in length, and easily dis- 
tinguished by its membranous wings. Aromatic taste and odour. 

Composition. — Contains a volatile oil. 

Preparations. 


8.F. DOSE. u.s.p. 

Aqu AnetMl 1-2 fl. oz. None. 

(for infants, 1-2 fl. dr.) 

Oleum Anetbi 1-4 min. 


B.P. Oleum Anethi. Oil of Dill. — A volatile oil distilled 
from the fruit. 

Characters. — Pale yellow colour, aromatic odour, sweetish taste. 

Use. — The chief use of dill water is in the flatulence of 
children in one-drachm doses. It is stimulant and carminative. 

Canii Fructus, B.P. ; Canim, U.S.P. Caraway Fruit, 
B.P. ; Caraway, U.S.P. — The dried fruit of Carum Caruiy B.P. 
{Carum Carvi, U.S.P.). 



Pia. 198.— Caraway. 


Characters. — Fruit usually separating into two mencarps about one- 
sixth inch long, curved, tapering at each end, brown, with five paler longitu- 
dinal ridges ; ^ving an agreeable aromatic odour and spicy taste. 

Composition. — A volatile oil, which consists of a hydrocarbon 
carvene, and an oxygenated oil identical with that obtained 
from oil of dill. 


Prepaiutioxs. 


MJPm HOSE. 

Aquft Oarul 1-2 fl. oz. 

Oleum CiuuL 1-4 min. 

Confectio Opii 6-20 gr. 

Conieotio Piperis 60-120 gr. 

Pulvis Opii Composiius 2-6 gr. 

Tinctura Cardamomi Composita J-2 fl. dr. 

Tinctura Semus 1-4 fl, dx. 
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TJ.S.P. DOSE. 

Oleum Cari 2-6 min. 

Spiritus Juniperi Compositus 2-4 fl. dr. 


Oleum Carui, B.P. ; Oleum Cari, U.S.P. Oil of Cabaway. 
The oil distilled in Britain from caraway fruit, B.P. A volatile 
oil distilled from caraway, U.S.P. 

Characters. — Colourless or pale yellow, odour aromatic, taste spicy, and 
neutral reaction. It is soluble in an equal weight of alcohoL 

Preparations. 


8.F. 

Confectio Scammonii, 2 parts in 150 nearly 
Pilula Aloes Barbadensis {vide p. 522). 

U.S.P. 

Spiritus Juniperi Compositus. 

Use. — Carminative and stimulant. Used with purgatives to 
lessen griping and to relieve flatulence. 

Sumbul Radix, B.P. ; Sumbul, U.S.P. Sumbul Root, 
B.P. ; Sumbul, U.S.P. — The dried transverse sections of the root 
of Ferula Sumbul. Imported from Russia and India. 

Characters. — Cylindrical pieces, varying considerably in diameter and 
thickness. They are covered on the outer edge with a dusky brown rough 
bark, frequently beset with short, bristly fibres. The cut surface looks like 
felt from the interior of the root consisting of easily separated fibres. It has 
a strong odour, resembling that of musk. The taste is at first sweetish, be- 
coming after a time bitterish. 

Composition. — A resin soluble in ether, and a small quantity 

of an essential oil. 


Preparations. 


8.V. DOSE. 

Tinotnra Sumbul (2| oz. in 1 pint) 10-60 min. 

U.S.P. 

Tinctura Sumbul (10 per cent.) 1-4 fl. dr. 


Use.— S umbul is said by some to be of little service; how- 
ever, it seems useful in the malady for which it is usually pre- 
scribed, viz., hysteria and nervous conditions occurring in females 
in feeble health or recovering from an acute disease. 

Scb*Order III.— CGELOSPERMiE. 

Coriandri Fructus, B.P. ; Coriandrum, U.S.P. Cori- 
ANDBR Fruit, B.P. ; Coriander, U.S.P. — The dried ripe fruit of 
Coriandrum sativum. 


Fig. 199.— Coriander. 

Characters. — Globular, nearly as large as white pepper, beidted, finely 
ribbed, yellowish-brown ; has an agreeable aromatic odour and flavour. 
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Composition. — Contains volatile and fixed oils. 


[sect. V. 


Preparations. 


Confeotio Sennse.... 
Oleum Corlandri 

Syrupus Khei 

Tinctura Rhei 

Tinctura Senn® 


DOBS. 

.60-120 gr, 
.2-5 min. 
.1-4 fl. dr. 
1-8 fl. dr. 
1-4 fl. dr. 


U.8.P. 

Oleum Coriandri. 


.2-6 min. 


Oleum Coriandri, B. and U.S.P. On. op Coriander. — A 
volatile oil distilled from coriander. 

Characters. — A colourless or yellowish liquid, having the characteristic 
aromatic odour of coriander, a warm spicy taste, and a neutral reaction. 

Dose. — 2 to 5 min. 


B.P. 

Syrupus Senn® 


Preparation. 


Use.— Carminative and stimnlant. 
purgatives. 


DOSE. 

1-4 fl. dr. 

Used as an adjunct to 


CORNACEiE. 


U.S.P. Cornus. Cornus. Dogwood. — T he bark of the root 
of Comus fiorida. 

Characters. — In curved pieces of various sizes, about one*eighth of an 
inch (3 millimetres) thick ; deprived of the ftirrovved, brown -grey, corky 
layer ; outer and iimer surface pale-reddish, or light reddish-brown, striate ; 
transverse and longitudinal fracture short, whitish, with brown, yellow Btri® ; 
inodorous ; astnngent and bitter. 

Dose. — 20 to 60 gr. (1-4 gm.) 


Preparation. 
Extractum Cornus Fluidum 


DOSE. 

1 fl. dr. 


Composition. — It contains a bitter neutral principle. 

Action. — It acts as an astring^ent tonic and feeble stimulant 
to the stomach. It was formerly used in ague and malarious 
conditions, and a resinoid substance obtained from it by alcohol 
is popularly called dogwood-quinine. 
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CHAPTER XXXIV. 

Class II.— DICOTYLEDONES GAMOPETAL.®. 

(COEOLLIFLOR^). 

CAPRIFOLIACEiE. 

B.P. Sambuci Flores. Elder Flowers. — The fresh flowers 
of SambuciLs nigra. From indigenous plants. 

Characters. — Flowers small, white, fragrant, crowded in large cymes. 

U.S.P. Sambucus. Elder. — The flowers of Sambucus 

canadensis. 

Characters. — In level tipped cymes, cream-coloured, odour peculiar, 
taste sweetish, aromatic, slightly bitter. 

Composition. — A small amount of a light essential oil. 

Preparation. 

B.P. I>OSE. U.S.P. 

Aqua Sambuol 1-2 fl. oz. None. 

Use. — Elder-flower water is used as a vehicle in collyria and 
lotions. 

U.S.P. Viburnum. Vibuunum. Black Haw. — The bark of 
Vihurnttrn prim i/oli u m . 

Characters. — In thin pieces or quills, glossy purplish-brown, with scat- 
tered warts, and minute black dots ; when collected from old wood, greyish- 
brown ; the thin, corky layer easily removed from the green layer ; inner 
surface whitish, smooth ; fracture short ; inodorous ; somewhat astringent 


and bitter. 

Preparation. dose. 

Extractum Viburni Fluidum 30-00 min. 


Uses. — It is said to be useful in preventing threatened abor- 
tion, and in d3rsmenorrh(£a. Its action is not well understood. 

RUBIACEAB (CINCHONAC^). 

Scb-Okdee I.— CINCHONRffi. 

B.P. Cinchona Cortex. Cinchona Bare. — The dried bark 
of Cinchona Calisaya, Cinchona officinalis, Cinchona succirubra. 
Cinchona lancifolia, and other species of cinchona from which the 
peculiar alkaloids of the bark may be obtained. 

3i.F. Peepabations. 

Olnoliaiiiiiw Sulpluui. ^^ulnlnee Bjrdroeliliitms. 

Olnolioiitdliifle SulptiM. h SvlpHas. 
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(Salts of quinine and cinchonine may also be obtained from 
some species of Remijia, DC.) 

U.S.P. Cinchona. Cinchona. — The bark of any species of 
cinchona containing at least 3 per cent, of its peculiar c^aloids. 

Pbxpabation. 

U.8^, D08B, 

Infnsnm Cinohonis (oinohona in powder 6, aromatic Bulphurio acid lA j « A 
water q.s. to make 100 parts by percolation) / 



Fig. 300.— Bark of Cinchona qj^dnaiu^ ball the uatural tiao. 

U.S.P. Cinchona Flava. Yellow Cinchona (Calibata 
Bark), UB.P. — The bark of the tnmk of Cinchona Caluaya, 



yiQ. SOI.— Cmchona Caliaaya Bark« half the natural >iae. 


containing at least 2 per cent, of quinine. Collected in Bolivia 
and Southern Peru. 

Characters. — In flat pieces, or qnills. The flat pieces are recognised by 
their tawny yellow colour, and by the long channelled depressions left on the 
outer side of the bark by the gouge with which the epidermis has been re- 
moved. Transverse fracture shows numerous very rigid glistening fibres, 
short and very fibrous. Powder cinnamon-brown, somewhat aromatic, per- 


sistently bitter. 

U.S.P. Preparations. dose. 

Extractum Cinchonie 8-15 gr. 

„ „ Fluidum 80-00 rain. 

Tinctora Cinchona 1-2 fl. dr. 


Cinchonas Rubrx Cortex, B.P. ; Cinchona Rubra, U.S.P. 
Red Cinchona Bare. Red Cinchona. — The dried bark of the 
stem and branches of cultivated plants of Cinchona succirubra. 



Tio. 303.— Bod ClBObona, half the natnnl liso. 

Characters. — ^In quills or incurved pieces, coated with the periderm, 
outer Buriace brown or reddish-brown, rough, fissured or warty ; inner surface 
redder ; fractured surface often approachixi^ to brick-red ; transverse fracture 
finely fibrous ; powder red-brown ; taste bitter and astringent. 

Adulteration. — Some of the brown and red inferior barks are occasionally 
substituted. 
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Test. — When used for purposes other than that of obtaining the alkaloids 
or their salts, it should yield between five and six per cent, of total alkaloids, 
of which not less than half shall consist of quinine and cinchonidine. 

Pbeparationb. 

STRENGTH. DOSE. 

Beoootnm Cinolionfle 27.^ gr. to 1 d. oz. 1-2 fl. oz. 

Bxtraotum Clnobonae Zdqaidum about 1 oz. to 1 fi. oz. 6-10 min. 

Znftuiiim Olnclionfle Acidum 22 gr. to 1 fl. oz. 1-2 fi. oz. 

Mlstura Terri Aromatloa 1 oz. to 16 fl. oz. 1-2 fl. oz. 

Tlnotnra Oinobonee 88 gr. to 1 fl. oz. ^-2 fl. dr. 

M ff Oomposita 2 oz. to 1 pint. |-2 fl. dr. 

U.8.P. 

Tinctura CinchonaB Composita 1-4 fl. dr. (4-16 c.c.) 

8.F. Tinctura Clnobonae Composita. Compound Tincture of Cinchona. 
Red cinchona bark, 2 oz. ; bitter orange peel, 1 oz. ; serpentary, J oz. ; saffron, 
65 gr. ; cochineal, 30 gr. ; proof spirit, 1 pint. 

U.S.P. Tinctura Cinchonas Composita. Compound Tincture op Cinchona. — 
Red cinchona, 10 ; bitter orange peel, 8 ; serpentaria, 2 ; glycerin, 10 ; alcohol 
and water (in the proportion of 8 of the former to 1 of the latter), q.s. to make 100. 

Properties and Composition of the Cinchona Barks. — 
The cinchona barks contain varying quantities of the following 
alkaloids : — Cinchonine (CaaHjaN.O), cinchonidine (Ci^Hg^NgO), 
quinine (C2oH24N202),quinidine (C^oHj^NgOa), quinamine (Cj^Ha^ 
NjOg), conquinamine (C10H24N2O3). 

Both the total quantity of alkaloids and the relative propor- 
tions of each vary considerably in the barks of the different 
species of cinchona. 

By heating solutionsx of the cinchona alkaloids with excess of 
a mineral acid they may be converted into amorphous isomeric 
alkaloids. Quinine yields quinicine, and cinchonine is converted 
into cinchonicine. 

In addition to the alkaloids, the cinchona barks contain cer- 
tain acid principles. These are : — (1) Quinic or chinic acid, 
soluble in water and alcohol, but sparingly so in ether. On oxi- 
dation it yields quinone or chinone. (2) Cincho-tannic acid. 
( 3 ) Quinovic acid. 

Cinchona bark also contains quinovin, which by means of 
hydrochloric acid is resolved into quinovic acid and an uncry- 
stallisable sugar. It also contains cinchona-red, which is a 
colouring matter abundantly found in the red bark. 


Distinguishing Tests for Cinchona Alkaloids. 



Solution 

Chlorine 
WHter and 
Ammonia 

Polarised 

light 

Solubility 
in Ether 

Solubility In 
excess of 
Ammonia 

Quinine 
Quinidine 
Cinchonine . 

Cinchonidine . 

Fluorescent 

Fluorescent 

Not 

Not 

Green . 
Green . 
Not . 

Not . 

Left . 
Right . 
Right . 

Left . 

Readily 

Readily 

Almost in- 
soluble , . 
Sparingly 

Readily 
Sparingly 
Almost in- 
soluble 
Almost in- 
soluble 
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U.S.P. Quinina. Qoinine. CjoH 24 NjOj. 8 HjO (cr^^stallised) ; 
878. — An alkaloid prepared from different species of cinchona. 

pREPABATioN. — ^By adding to the solution of the sulphate a quantity of 
water of ammonia or solution of soda, just sufficient to precipitate the alkaloid. 

Although it is not separately mentioned in the B.P., it is used in the preparation 
of citrate of iron and qainine. 


Pbepahations. 

U.S.P. DOSE. 

Ferri et Quininte Citras 8-5 gr. 

Liquor Ferri et Quininffi Citratis B-46 min. 

Syrupus Ferri Quininis et Strychninae Phosphatum 1-2 fl. dr. 


Quininae Sulphas, B. and U.S.P. Sulphate of Quinine. 
(CjoHj^NjOjjHjSOi.THjO ; 872. — The sulphate of an alkaloid, 
prepared from the powder of various kinds of Cinchona and 
Bemijia bark. 

Prepakation. — By extraction with spirit after the addition of lime, or by 
the action of alkali on an acidulated aqueous infusion with subsequent 
neutralisation of the alkaloid by sulphuric acid and purification of the result- 
ing salt. 

Characters. — Filiform, silky, snow-white crystals, of a pure intensely 
bitter taste. 

Solubility. — It is sparingly soluble in water, that is 1 part in 700 or 800 
parts, at common temperatures, yet imparting to the water a bluish tint or 
fluorescent appearance. Entirely soluble in water acidulated by sulphuric 
acid. 

Keactions. — Its solutions give with chloride of barium a white precipitate 
insoluble in nitric acid. W^en treated first with solution of chlorine and 
afterw^ards wath ammonia they become of a splendid emenUd^freeii oolonr, 
and solution of ammonia gives with them a white precipitate of quinine 
soluble in ether, and in excess of the solution of ammonia. It dissolves in 
pure sulphuric acid with a feeble yellowish tint, and undergoes no further 
change of colour when gently warmed. For the mode of testing the purity 
of the salt, vide B.P. 

Prepabationb. 


S.F. DOSE. 

Ferri et ^^ntninee Cttrae 5-10 gr. 

Ttnotnre Qulnlnee Ammonieta 1-2 fl. dr. 

Viniun QiUiiinae fl. oz. 


U.S.P. Quinines Bisulphas. Bisulphate of Quinine. 

; 548. 

Characters. — Colourless, clear, orthorhombic crystals or small needles, 
efflorescing and becoming opaque on exposure to air, no dmell, very bitter 
taste, strongly acid reaction. 

Solubility and Beactions. — It resembles the sulphate in its reactions, 
but is much more readily soluble. It dissolves with vivid blue fluorescence 
in 10 parts, while the sulphate requires 740 parts, of water at 59® F. 

U.S.P. Quinilue Hydrobromas. Hydeobrosiate of Quinine. 

440*8. 

Characters. — Colourless, lustrous needles, no smell, very bitter tStSte, and 
a neutral or slightly alkaline reaction. 

Solubility. — It is soluble in about 16 parts of water at 69® F. 

Reactions. — The solution gives the reactions of quinine, and with test 
solution of nitrate of silver yields a white precipitate insoluble in diluted 
nitric acid, and in solution of carbonate of anunonium. 
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Action. — Useful for hypodermic injection. It is supposed 
to produce fewer unpleasant head symptoms than other prepara- 
tions of quinine. 

Quininae Hydrochloras, B. and U.S.P. Hydeochlorate of 
Quinine. C20HJ4NJOJHCI.2H5O ; 896 - 4 . 

Charactbbs. — In crystals like those of the sulphate, but generafly some- 
what larger. 

Heactioks. — It gives the reactions of quinine, and with test solution of 
nitrate of silver produces a white precipitate insoluble in nitric acid, but 
soluble in ammonia. 

Uses. — Like those of the bisulphate. 

Pbepahation. 


B*P« DOSE. 

Tinotara Qninlnae (1 gr. in 1 fl. dr.) J-2 fl. dr. 


U.S.P. Quiniiue Valerianas. Valerianate op Quinine. 
C,oH,4NAC*H,oO,.H,0; 444. 

Characters. — White pearly crystsds with a slight odour of valerianic 
acid, a bitter taste and a neutral reaction. 

Reactions. — The solution when acidulated with sulphuric acid emits the 
odour of valerianic acid, and gives the reactions of quinine. 

Use. — As a tonic in hysteria and nervous irritability. It is 
said to be particularly useful in some forms of intermittent and 
spasmodic nervous affections {vide p. 952). 

U.S.P. Quinidina^ Sulphas. Sulphate of Quinidine. 
(C2oH 24N202)2H2S04,2H20 ; 782. —It is chiefly obtained from 
Cinchona pitayensis. 

Characters. — White silky needles, no smell, very bitter taste, with a 
neutral or faintly alkaline reaction. 

Solubility and Reactions. — It is soluble in 100 parts of water at 69® F. 
For its reactions, ^dd€ p. 941. 

U.S.P. Cinchonina. Cinchonine. C 20 H 24 N 2 O; 308. 

Characters. — White, somewhat lustrous, prisms or needles, no smeU, at 
first nearly tasteless, but developing a bitter after>taste and having an alkaline 
reaction. 

Solubility. — Almost insoluble in hot or cold water, readily soluble in 
diluted acids. 

Cinchoninx Sulphas. B. and U.S.P. Sulphate of Cin- 
chonine. (CjoHa4N,05H,S04)»H,0 ; 760. 

Preparation. — From the mother-liquors of the crystallisation of the sul- 
phates of (quinine, oinchonidine, and quinidine, by precipitating with caustic 
soda, washmg with spirit until free ttom other alkaloids, dissolving in sul- 
phuric acid, purifying with animal charcoal, and allowing to crystallise. 

Characters. — Hard, colourless, short, prismatic crystals, with a vitreous 
lustre. The aqueous solution has a bitter taste ; the acidified solution is not 
fluorescent (p. 941). 

Solubility. — Soluble in water and in chloroform, almost insoluble in 
ether and in solution of ammonia, readily soluble in rectifled spirit and in 
diluted acids. 
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Cinchonidinae Sulphas. B. and U.S.P. Sulphatb of 

CntOHONiDiNE. (C,oH,^NjO)jHjS04.8HO ; 768. 

Preparation. — ^By concentrate the mother-liquors after the crystalli- 
sation of sulphate of quinine, purify^* orystalli^tion from alcohol and 
finally fi*om not water. 

Characters. — In colourless silky crystals, usually aoicular. 

Solubility. — Soluble in water, alcohol, or ether ; almost insoluble in chloro- 
form or in solution of ammonia ; readily soluble in diluted acids. 

Reactions. — The solution in water has a bitter taste and a neutral or 
faintly alkaline reaction, twists a ray of polarised light to the left ; when 
acidified is not distinctly fluorescent. For other tests, vide p. 941. 

U.S.P. Chinoidinum, Chinoidin. (Quinoidin). — A mixture 
of alkaloids, mostly amorphous, obtained as a by-product in the 
manufacture of the crystallisable alkaloids from cinchona. 

Characters. — brownish -black or almost black solid, breaking when cold 
with a resinous shining fracture, becoming plastic when warmed, odourless, 
having a bitter taste and an alkaline reaction. 

Solubility. — Almost insoluble in water, fireely soluble in alcohol, chloro- 
form, and diluted acids. 

Use. — ^It is of uncertain composition, and liable to adulteration, 
and is employed instead of quinine on account of its cheapness. 


Doses of Cinchona Alkaloids and theib Salts. 


Quinlna. 

Quiiiliiee Sulphas 

„ Bisulphas 

„ Hydrobromas ... 

„ Bydrochloras 

„ Valerianas 

Quinidinap Sulphas 

Chinoidinum 

Chinonidinffi Sulphas 

Cinchonina 

dnchoninoe Sulpliaa .... 


/ ^-2 gr. as tonic ; 2-5 gr. repeated every 2-4 hours as 
\ antipyretic. 15-20 gr. a large dose. 

...The same. 

. . .A little larger. 

...The same as for quinina. 

. .. ,, 

...1-2 gr. 

...Same as quinina. 

..Somewhat larger than of the crystaliine alkaloids. 
..1-15 gr. 

..About one half more than of quinina. 


The preparations in thick type belong both to the BP, and U.S.P. ; the others 
to the XJ.S.P. alone. 


Pb]rsiolO£:ical Action. 

G&NBSAii Action. — A solution of quinine when added to 
albumen loses its fluorescence and seems to enter into combina- 
tion with it, for the albumen is rendered less soluble and more 
coagulable (p. 58). 

It lessens protoplasmic and amoeboid movements (pp. 61, 
62, 65), and destroys low animal and vegetable organisms, bnt 
salt-water amoebae seem to withstand the action of quinine to a 
great extent. 

Quinine diminishes oxidation (p. 72) and diminishes and 
prevents the development of a blue colour on the addition of a 
few drops of blood to a solution of tincture of guaiac and ozonic 
ether (p. 69). A similar bnt less marked effect is seen if blood 

taken from an animal into which quinine has been previously 
injected, instead of mixing the quinine directly with the blood. 
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QuiniDe diminishes and in large doses arrests fermentation, 
especially when it depends on organised ferments (as alcoholic, 
lactic, or butyric fermentations), but does not prevent the change 
of starch into sugar by ptyalin or diastase. It has, however, an 
action on some enzymes, and diminishes the action of pepsin on 
albumin, and the change of amygdalin into oil of bitter almonds by 
emulsin. It is a powerful antiseptic (p. 94), and a dilute solution 
will preserve meat, milk, butter, or urine for a length of time. 
It is absorbed from all mucous membranes, and is better given 
in solution, as some of the powder passes out in the faeces. It 
forms with the bile a salt which is sparingly soluble, except 
in excess of bile ; hence before giving quinine in malaria, 
clear out the liver by administering an emetic and a cholagogue 
purgative. 

Special Action. — On the Alimentary Canal. — ^When taken 
into the mouth, quinine causes a persistent bitter taste if the 
solution be neutral or only slightly acid, for then the alkalinity 
of the saliva precipitates the alkaloid; but if given with an 
excess of acid, and a little water, the bitter taste soon disappears, 
leaving a sweetish one behind. The bitter taste produces in- 
creased flow of saliva by reflexly influencing the centre in the 
medulla. When quinine is injected into the duct of the sub- 
maxillary gland it prevents the secretion of watery saliva by 
paralysing the ends of the chorda tympani, or by acting directly 
on the secretory cells themselves (p. 854). The secretion of the 
thick ropy saliva is. not prevented, for the sympathetic is not 
paralysed except by large doses (p. 355). The vaso-dilator 
nerve fibres are not paralysed, for if they be stimulated the 
blood-vessels dilate, the lymph-spaces become full and the gland 
cedematous, but no secretion takes place. 

When taken into the stomach small doses increase the 
appetite, especially in atonic dyspepsia, but if the stomach is 
irritable quinine in large doses causes loss of appetite and may 
produce nausea and vomiting (p. 362 et seq,), "V^en it causes 
vomiting, the addition of hydrobromic acid will often enable it 
to be borne. If the stomach be congested the flow of mucous 
secretion will be increased by quinine. 

The action of q^iinine on the secretions and peristalsis of the 
intestines is unknown, as also is its action on the secretion of 
bile, though it is certain that it does not increase it. 

When absorbed into the blood, quinine causes contraction of 
the spleen, and in large doses lessens the contractile power and 
amoeboid movements of the white blood-corpuscles. It thus checks 
the diapedesis of the white blood-corpuscles (p. 62). 

The size of the red corpuscles is increased (p. 63), but their 
power of giving up oxygen seems to be diminished, as is shown 
by the guaiacum test (p. 69). 

On the Circulation. — Small and moderate doses increase 
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the strength of the circulation, but how they act has not been 
ascertained. 

Large doses diminish the blood-pressure, chiefly by weaken- 
ing the heart, but partly by paralysing the vaso-motor centre, 
thus causing dilatation of the vessels. This paralysis occurs 
from very large doses. It is evidenced by the fact that irritation 
of a sensory nerve or asphyxia no longer produces contraction of 
the vessels and rise of blood-pressure. 

The heart’s action is weakened by quinine, from its action 
on the motor ganglia, and probably also on the muscular fibres 
of the heart itself. 

The vagfus nerve is little affected by moderate doses, but is 
finally paralysed by very large doses. In poisoning by quinine 
death generally occurs from failure of the respiration, and only 
occurs through cardiac paralysis if the drug be injected directly 
into the circulation in large doses ; the animal then dies in con- 
vulsions consequent on stimulation of the nerve-centres by the 
venous condition of blood thus produced. 

On the Respiration. — Small doses have no effect on it. 
Moderate doses quicken the respiratory movements, but large 
doses first slow, and then stop them, by paralysing the respira- 
tory centre. The amount of oxygen taken in and of carbon 
dioxide exhaled is diminished. This is due to the action of the 
drug on tissue-change and on the red blood-corpuscles (p. 72). 

On Tissue-change. — Moderate doses diminish tissue- change 
(p. 415) and lessen the relative amount of nitrogen and sulphates 
in the urine, but increase the total quantity. In fever, especially 
when due to septic poisoning, the temperature of a patient is 
lowered by quinine. It is also lowered in an animal even after 
section of the cord and wrapping up in cotton-wool, showing that 
the fall is due to the lessened tissue-change and oxidation in the 
body. When given in fever quinine increases the amount of 
nitrogen in the urine. 

On the Nervous System. — In man small doses give tone 
to the system generally. 

Large doses cause symptoms to which the term cinchonism 
(or quinism) has bec^n applied ; these consist in a feeling of 
tightness across the forehead, ringing in the ears, deafness, 
diminution of the power of sight and of accuracy of feeling 
(p. 229). These symptoms may generally be relieved by gi\dng 80 
minims of solution of hydrobromic acid with each dose. Ergot 
also tends to prevent or remove them. 

By still larg^er doses the powers of hearing and sight are 
more affected, complete deafness being sometimes produced. 
Giddiness, headache, staggering gait, and muscular weakness 
succeed, and the circulation becomes feeble. 

With very larg^e doses delirium occurs and occasionally 
death, sometimes in convulsions. 
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Small doses stimulate, large doses depress, the functions of 
the brain, lessening the powers of thought, but may stimulate 
the motor centres so as to cause epileptic tits (p. 190), and I have 
seen one case in which an epileptic tit appeared to be brought on 
by large doses of quinine. 

Spinal Cord. — Eeflex action is diminished, especially in the 
frog. Immediately after the injection of quinine into the lymph- 
sac of a frog a great depression of reflex action occurs. This 
was attributed by Chaperon to stimulation of Setschenow’s 
centres by the quinine. It is probably, however, only reflex 
depression, due to the local irritation of the injection. At a later 
stage of poisoning considerable depression of the reflex action is 
also observed, which has been attributed to gradual paralysis of 
the cord from feebleness of the heart and consequent failure of 
the circulation. Sensory and motor nerves are only affected 
by the drug when locally applied. The muscles retain their 
irritability till near death, but their capacity for work as well as 
their irritability is diminished. The muscular curve is somewhat 
prolonged (p. 128). During its excretion quinine stimulates 
the genito-urinary tract, and occasionally produces irritability of 
the bladder and urethra. It is said to produce contraction of the 
gravid uterus, and is therefore to be given with care in pregnancy. 

Uses. — From its power of destroying germs and preventing 
putrefaction, quinine is used as a local antiseptic. As a lotion 
it is useful in conjunctivitis, and in the diphtheritic form of this 
disease quinine destroys the power of the secretion to cause 
inflammation when inoculated into another eye. 

Hay fever, which probably is caused by the presence of the 
pollen of grasses, is often relieved by washing the nose with a 
saturated aqueous solution of sulphate of quinine (about | grain 
to 1 fl. oz.), (p. 478). Sometimes it is quite useless. 

Sore-throat is often relieved by a gargle of quinine (cf. p. 816). 

Whooping-cough is often reheved by quinine, which may be 
inhaled in the form of spray of the strength of 2 grains to the 
ounce in Richardson’s ball spray or 4 grains to the ounce in 
Siegel’s apparatus. 

After the evacuation of an empyema or pleural effusion, a 
solution of quinine may be injected as an antiseptic into the 
pleural cavity. It is a useful injection (2 gr. to the ounce) in 
chronic cystitis and otorrhoea. 

As a tonic it is useful in general debility ; it increases the 
appetite and muscular strength ; it may be advantageously com- 
bined with iron. 

As an antiperiodic it is used in ague, malarial fever, and all 
malarial remittent affections, with great efficiency, being almost 
a specific. It should be given in doses of 8 or 4 grains, three 
times a day, or in a single dose of 10 gi*ains just before a fit comes 
on ; it will often cut short a fit of moderate intensity. An emetic 

3 p 2 
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or cholagogue purgative should be given before it (p. 406), In 
malarial cachexia without distinct fits, it is much less serviceable. 

In neuralgia of the intestine, when due to malaria, 5 grains 
should be administered in one dose, followed by 6 more in a quarter 
of an hour if no relief is obtained. It will also cure other forms 
of neuralgia not apparently due to malaria, and even when not 
of a periodic character. It is especially useful in supra-orbital 
neuralgia. 

Intermittent headache is often greatly relieved by 6 grains 
of quinine, especially if calomel, grey powder, or podophyllin be 
also given along with it to act on the liver (cf. pp. 875, 406). 

an antipyretic large doses (5-20 gr.) lessen the tempera- 
ture in typhus, enteric, and other fevers. It is better to give a 
single large dose once a day, or two doses of 5 grains given 
within an hour, between five and six in the evening. 

In symptomatic fevers quinine has been used to reduce the 
temperature, as in pneumonia. 

In rheumatism and exanthemata it is not much used. 

In the treatment of worms quinine is useful to prevent the 
accumulation of mucus which forms a nidus for the worm. 

As a prophylactic agent against ague and all intermittent 
affections quinine is invaluable. 

Warburg’s tincture, containing quinine and a number of 
aromatics, is very useful in cases of ague in doses of one to four 
drachms, and of collapse from various causes in doses of half an 
ounce. 

The other alkaloids of cinchona seem to have very much the 
same action as quinine. 

Sometimes i>eople who work with cinchona barks are attacked 
with great irritation of the skin ; this is probably due to the 
mechanical action of minute spicules of the bark. 

Sub-Ordeb II. — IXORE^ 

(COFFEiE.) 

Ipecacuanha. Ipecacuanha, B.P.; Ipecac, U.S.P. — The dried 
root of Cephaelis Ipecacuanha, Brazil. 



Fig. 903.--l()ecactuiihi^ two>tbirdi the natural idoe. 

Chabacters. — In pieces about the size of a small quill, contorted and 
irrefi^arly simulated. Colour brown, of various shades. It consists of two 
parts, the cortical or active portion, which is brittle, and a slender, tough, 
white, woody centre. . This hard centre and the annulated appearance of the 
cortex give to the root the appearance of a number of brown beads strung on 
a white thread. 

Composition. — The woody centre is inert. The cortical part 
contains an alkaloid, emetine, and an acid, ipecacuanhic acid,, 
which is a glucoside allied to tannic acid. 
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Dose. — Of the powdered root, as emetic, 15-80 gr. ; in dysen- 
tery, 20-30 gr. in a bolus. 


Pbepabatioks. 

IKIBE* 

Pilula Conii Compoaita (vide p. 622) 6-10 gr, 

VilulA ZpeoaonaiihflB oom Sclll4 (vide p. 622) 5-10 gr. 

FnlTls Zpeoaonanlm Oompoaltna 6-14 gr. 

TrooliUol IpeoaouaiiliaB (i‘gr. in each) 1-3 

Troolilaol Morptalnee et ZpeoaonanHee (^>gr. mor- 
phine, ^-gr. ipecac.) 1-6 

Vlnum Xpeoaonanbee (as an emetic) 3-6 fl. dr. 

•t H (as an expectorant) 5-40 min. 


U.8.P 

Extractnm Ipecacuanhee Fluidum (as expectorant) 6 min, 

„ „ „ (as emetic) 25 min. 

Pulvis Ipecacuanhffl et Opii 5-16 gr. 

Trochisci Ipecacuanha ^-gr. in each). 1-4 

Trochisci Morphina et Ipecacuanha (j\;-gr. of morphine, 


Tinctura Ipecacuanha et Opii 4-16 min. 

Syrupus Ipecacuanha (as expectorant) 2-30 mm. 

„ „ (as emetic) ^-1 fl. oz. 

Vinum „ (as expectorant) ^5 min. 

„ „ (to relieve vomiting) half a drop 


WlTla Zpeoaonanliae Compoaltna. Compound Powdeb of Ipecacuanha, 
B.P. Pulvis Ipecacuanha et Opii, Powdeb of Ipecac and Opium, U.S.P. (Dover’s 
Powdeb).— Ipecacuanha, 1 ; opium, 1 ; sulphate of potassium, 8, B.P. Ipecac, 10 ; 
powdered opium, 10 ; sugar of milk, 80, U.S.P. 

Physiological Action. — In frogs small doses of emetine cause 
irregularity of the heart, with final stoppage in diastole and loss 
of irritability of the cardiac muscle. Larger doses paralyse the 
central nervous system and diminish the contractile power of the 
muscles (p. 128). 

Locally applied to the skin or mucous membranes, it acts as 
an irritant and may produce a pustular eruption. In some per- 
sons it has a peculiarly irritating action on the respiratory tract, 
80 that almost infinitesimal quantities of the powder cause 
running at the nose, and sometimes asthma. When taken 
internally, it is an irritant to the mucous membrane of the 
stomach, and acts as a prompt emetic. This is partly due to 
the local action of the drug on the ends of the vagus in the 
stomach, and, when absorbed into the blood, to its action on the 
vomiting centre in the medulla. 

Emetine produces in dogs, both when injected under the skin 
and when administered internally, diarrhoea, which is sometimes 
bloody. The intestinal mucous membrane is swollen, red, and 
ecchymosed as in poisoning by arsenic, antimony, platinum, iron, 
or sepsine. 

■y^en iiyected either subcutaneously or into the veins it pro- 
duces death by cardiac paralysis. It paralyses the vessels mst, 
and then the hearty so that the blood-pressure sinks nearly to 



950 VEGETABLE MATEBIA MEDICA, [sect.v> 

zero while each cardiac pulsation is still powerful and produces 
a considerable wave in the blood-pressure tracing. 

The lungs are often congest^, oedematous, or in a state of 
red hepatisation, especially in rabbits. 

In medicinal doses it increases the secretion from mucous 
membranes often very markedly, and is hence used to increase 
the expectoration and render it more fluid in bronchitis (p. 255). 
It is slightly diaphoretic, independently of the effect produced by 
its nauseating qualities. 

Uses. — Ipecacuanha is used as an emetic incases of poison- 
ing and in overloaded conditions of the stomach ; to clear out 
the trachea and larynx in croup and diphtheria (1 teaspoonful 
of vinum ipecacuanhse every ^-hour, in a child, till vomiting 
occurs) ; to empty the bronchial tubes in chronic bronchitis when 
choked up with mucus. 

In jaundice depending on catarrhal conditions of the bile- 
ducts, it is useful to lessen the viscidity of the mucus ; also in 
jaundice depending on the presence of a small calculus. 

As a diaphoretic it is given in suddenly suppressed menstru- 
ation, and in rheumatism, muscular or acute, in the form of 
Dover’s Powder ; also in catarrhs. In small doses it is often 
useful in vomiting from various causes, e.g. vomiting of pregnancy. 

As an expectorant (p. 255) it is very useful when the bronchial 
secretion is scanty, tough, and difficult to expectorate. Einger 
strongly recommends the spray of ipecacuanha wine in winter 
cough and bronchial asthma. 

Ipecacuanha is very useful as an anti-djrsenteric, especially 
in the acute dysentery of the tropics ; large doses (30 gr.) must 
be given on an empty stomach, preceded by a dose of laudanum 
half an hour before, to still the stomach and prevent vomiting. 
No water must be taken with it, and the patient must lie down 
with his head low. 

Precautions. — Large doses must not be given to pregnant 
women, or to old people with atheromatous arteries. The wine 
is apt to lose its power by keeping, and hence it is best to pre- 
serve it in small sealed bottles. 

CafTea. Coffee. Not officinal. — The seed of Cqfea arabica. 

Composition. — Unroasted coffee contains caffeine and a kind 
of tannin called caffeotannic acid. During roasting a part of 
the caffeine is volatilised and an empyreumatic substance called 
caifeon is developed. 

Action. — The action of coffee is somewhat like that of caffeine 
(p. 871), but differs from it in some respects, inasmuch as the 
caffeon increases the peristaltic movements of the intestine, and 
causes, indeed, tetanic contraction of it, while caffeine does not 
alter peristaltic movements. Caffeon quickens the pulse, dilates 
the vessels and lowers the blood-pressure, and produces a sensa- 
tion of warmth on the surface. In some persons coffee produces 
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a feeling of weight in the abdomen and a tendency to hsemor- 
rhoids. As tea has not this action, or has it only to a compara- 
tively slight extent, it is probably due to the combined action of 
the caffeine and caffeon. 

Use. — Coffee is used chiefly as a remedy in headache and as 
a stimulant in cases of opium-poisoning. 

B.P. Catechu. Catechu. ; Catechu Pallidum. — 

An extract of the leaves and young shoots of Uncaria GamUer^ 
Eastern Archipelago. 

Characters. — In cubes about an inch square, or masses formed of co- 
herent cubes, externally brown, internally ochrey-yellow or pale brick-red^ 
breaking easily with a dull earthy fracture. Taste bitter, very astringent 
and mucilaginous, succeeded by slight sweetness. 

The catechu of the U.S.P. is an extract prepared from the wood of Acacia 
Catechu, Leguminosse (p. 910). 

Composition. — Contains catechu-tannic acid and catechuic 
acid or catechin, which is related to catechu-tannic acid in the 
same way as gallic to tannic acid. There is also a yellow 
colouring matter, quercitin. 

Adulteration. — Starch. 

Test. — The decoction when cool is not rendered blue by iodine. 

Preparations. 

B.9. DOSE. 

Snftisam Cateotm (catechu, ICOgr. ; cinnamon, 30 gr. ; water, J-pint)..l-l^ fl. oz. 
Pulvls Cateoba Oomposltns (pale catechu, 4 oz. ; kino and rhatany, 

of each 2 oz. ; cinnamon and nutmeg, of each 1 oz.) 20-40 gr. 

Tlnctura Cateoba 1-2 fl. dr. 

Trocbleoi Cateoba (1 gr, in each) 1-3 or more. 

U SES. — Catechu is emiiloyed as a local remedy in relaxed sore- 
throat. It may sometimes be chewed with advantage before 
taking food by persons suffering from pyrosis. Its use in such 
cases is probably to diminish the coating of mucus on the gastric 
mucous membrane. It is also employed in diarrhoea as an 
astringent {vide also p. 914). 

VALERIANACEiE. 

B.P. Valerianae Rhizoma. Valerian Rhizome. — The dried 
rhizome and rootlets of Valeriana officinalis. Collected in autumn 
from plants growing wild or cultivated in Britain. 


Fia. t04.~Va1erlan, half the natural size. 

U.S.P. Valeriana. Valebun. — The rhizome and rootlets 
of Valeriana officinalit. 
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Oharacters. — ^A short, yellowish-white rhizome, with numerous fibrous 
roots about two or three incnes long ; of a bitter taste smd penetrating odour, 
agreeable in the recent root, becoming fetid by keeping ; yielding volatile oil 
and valerianic acid when distilled witn water. 

Composition. — Contains a volatile oil and valerianic acid. 


Pbepaiutionb. 

8.9. DOSE. 

Tnftasitm Valerianae (2 dr. in ^ pint) 1-2 fl. oz. 

Tinotnra „ oz. in 1 pint spirit) 1-2 fl. dr. 

n ft Ammoniata (2^ oz. in 1 pint aromatic 

spirit of ammonia) 


U.S.P. 

Abstractum Valerian® 16-46 gr. 

Extractum „ Fluidum 16-80 min. 

Tinctura „ (20 per cent.) 1-2 fl. dr. 

„ „ Ammoniata (20, in aromatic spirit of am- 
monia up to 100) 1-2 fl. dr. 

Oleum Valerian® One or more drops 

Quinin® Valerianae 1-2 gr. 

U.S.P. Oleum Valerianae. Oil of Valerian. — A volatile 
oil distilled from Valerian. 

Characters. — A greenish or yellowish, thin liquid, becoming darker and 
thicker by age and exposure to air, having the characteristic odour of valerian, 
an aromatic, somewhat camphoraceons taste, and a slightly acid reaction ; 
sp. gr. about 0*950. It is readily soluble in alcohol. 

Action and Uses. — The activity of valerian is chiefly due 
to the volatile oil it contains, and not to the valerianic acid. 
The oil in large doses paralyses both the brain and spinal cord, 
and lessens the convulsions due to strychnine-poisoning, lowers 
the blood-pressure and slows the pulse. It is employed as an 
antispasmodic and stimulant in cases of hysteria, and is most 
useful in those occurring in delicate and young women. 

Valerianate of zinc has been supposed to combine the ner\ ine 
tonic action of zinc with the antispasmodic eflFect of valerian, but 
it is much better to use valerian itself or its oil along with a salt 
of zinc, as the acid has no important physiological action. It is 
used in chorea, especially when occurring in hysterical persons, 
and should not be discontinued until symptoms of nausea begin 
to make their appearance. It is also employed in epilepsy and 
neuralgia. 

Valerianate of iron and valerianate of ammonium have also 
been used in medicine, and may be given in the same doses as 
the corresponding salt of zinc. For the action of valerianate of 
quinine, vide p. 943. 


COMPOSITiE. 

Pyrethri Radix, B.P. ; Pyrethrum, U.S.P. Pellitoby 
Boot, B.P. ; Pyrbthbum, U.S.P.— The dried root of Anacyclus 
Pyrethrum. The Levant. 
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Charaotebs. — I n pieces about the length and thickness of the little finger, 
<50vered with a thick brown bark studded with black shining points. It 
breaks with a resinous firacture, and presents internally a radiated structure. 
When chewed it excites a prickling sensation in the lips and tongue, and a 
glowing heat. 

Composition. — A resin, the properties of which are not yet 
fully known ; also a volatile oil and sugar. 

Pbeparation. 


and U.S.P. dose. 

TinotiirA Fsrretbri 10-20 m. 


Action and Uses. — ^Pellitory is a local irritant, increasing 
the flow of saliva when taken into the mouth. It is used as a 
masticatory in dryness of the mouth, relaxed conditions of the 
throat, aphonia, and paralysis of the tongue or throat. It is also 
employed as a masticatory in headache and neuralgia of the 
head or face. The tincture diluted with water may be used as a 
gargle in similar conditions. The tincture may be applied on 
cotton wool to carious teeth to lessen the pain, but that of the 
pharmacopoeia is hardly strong enough. It has been given inter- 
nally with success in globus hystericus in doses of 10 to 20 drops 
four times a day. 

U.S.P. Absinthium. Wormwood. — The leaves and tops of 

Artemisia Absinthium. 

Characters. — Leaves about two inches (5 centimetres) long, hoary, silky- 
pubescent, petiolate, roimdish -triangular in outline, pinnately two or three- 
cleft, with the segments lanceolate, the terminal one spatulate, bracts three- 
oleft or entire ; heads numerous, subglobose, with numerous small pale yellow 
florets, all tubular and without pappus ; odour aromatic ; taste persistently 
bitter. 

Preparation. 

Vinum Aromaticum. 

Dose. — Of the powder 20-40 gr. It may be given with 
advantage as infusion (loz. to 2 fl. oz.), of which 1-2 fl. oz. may 
be given. It strikes blue with iron salts. 

Action. — It contains a volatile oil and a bitter principle, 
absinthin. To the bitter principle it owes its action in stimulat- 
ing the digestive organs. The volatile oil is a narcotic poison. 
In dogs and rabbits it causes trembling, stupor, epileptiform 
convulsions with involuntary evacuations, and stertorous breath- 
ing, which may or may not end in death. Similar symptoms 
may be produced in man. 

Use. — It is a bitter stomachic tonic, and is used for atonic 
dyspepsia. It is said to be anthelmintic. 

U.S.P. Tanacetum. Tansy. — The leaves and tops of Tcmor 
cetum vnlgare* 

Characters. — ^Leaves about six inches ^15 centimetres) long; bipinna* 
tifid, the segments oblong, obtuse, serrate or mcised, smooth, dork green, and 
glandular ; flower-heads corymbose, with an imbricated involucre, a convex, 
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txaked receptacle, and numeroue yellow, tubular florets; odour strongly 
aromatic ; taste pungent and bitter. 

Composition. — Tansy contains a powerful and irritating vola- 
tile oil. 

Uses. — It is seldom used in regular practice. Fatal cases of 
poisoning from this drug have been reported, the symptoms being 
epileptiform convulsions and coma, feeble pulse and death. Its 
action thus resembles that of absinthe. It has been used as a 
diuretic and stimulant in rheumatism, ague, and hysteria, as an 
emmenagog^e in amenorrhoea, and sometimes as an anthel- 
mintic. It is generally given as an infusion. 

Santonica, B. and U.S.P. Santonica. — The dried un- 
expanded flower-heads of Artemisia maritima, var. Steckmanniana. 
Imported from Kussia. 

Characters. — Flower-heads resembling seeds in appearance, fusiform, 
blunt at each end, pale greenish-brown, smooth ; odour strong, taste bitter, 
camphoraceous. Flower-heads not round or hairy. 

Composition. — Santonin about 2 per cent., also essential oil 
and fatty acids. 

Prepabation. 


B.F. and U.S.P. dose. 

Santonin nm 2-6 gr. 


B. and U.S.P. Santoninum. Santonin. CjoHiqO^ or 
CigHjgOg. — A crystalline neutral principle prepared from 5an- 
tonica. 

Characters. — Colourless, flat, rhombic prisms, feebly bitter, fusible and 
subliming at a moderate heat. 

Solubility. — Scarcely soluble in cold water, sparingly in boiling water, 
but abundantly in chloroform and in boiling rectified spirit ; not dissolved by 
diluted mineral acids. 

Beactions. — Sunlight renders it yellow ; added to warm alcoholic potash 
it yields a violet-red colour. 

Preparation. — The santonica is boiled with milk of lime, strained and 
partially evaporated. Hydrochloric acid is added to the hot solution, which 
IS set aside to allow the santonin to subside and to separate from oUy matter, 
which is removed by skimming. The precipitate is washed with water ^d 
ammonia and purified by boiling in spirit with a little animal charcoal, 'which 
is separated filtering. On the liquid cooling, crystals of santonin are 
deposited. It is to be protected from light. 

Dosb. — 1-8 gr. for a child ; 2-6 gr. or more for an adult. 


Troelitsel tentoaliil (one grain in each) 1-6 lozenges. 


U.8.P. 

Sodii Santoninas (p. 629) S-IO gr. 

Trochisci Sodii Santoninatis 1-8 troches. 


Phtsiolooioal Action. — ^Laxge doses of santonin given to a 
frog cause paralysis of the cerebrum with abolition of volun- 
tary movemeut, followed by stimulation of the medulla causing 
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convulsions, which cease on section of the cord. In man, large 
doses cause headache, giddiness, vomiting, and sometimes death 
by convulsions, with a tendency to paralysis of the respiration 
between the convulsions ; hence in a case of poisoning treat with 
chloroform to lessen the con’vnilsions, and keep up artificial re- 
spiration. 

It produces a peculiar disturbance of vision, so that at first 
everything appears of bluish and afterwards yellowish or greenish- 
yellow. The blue appearance lasts only a short time, the yellow 
vision lasts much longer. This condition is usually regarded as 
due to stimulation, and subsequent paralysis, of those fibres of 
the retina by which blue light is perceived. It is eliminated as a 
sodium salt in the urine and colours it bright yellow ; if the urine 
is rendered alkaline it becomes blood red ; these colours are pra- 
bably due to some product of the oxidation of santonin. The 
quantity of urine is increased and the patient has a constant 
desire to micturate ; in children it may give rise to incontinence 
of urine. 

Uses. — It is used almost entirely as a vermicide for round- 
worms in doses of 2-5 gr. every other night, followed by a purga- 
tive. It should be given three or four times. It is useless 
against tape-worms. It has been frequently used as an injection 
against thread-worms (2-5 gr. in 1 oz. of castor oil). 

The best method of administration probably is to give it in 
castor oil, although not unfrequently it is given in powder for 
two or three nights running, the last powder being followed by a 
dose of castor oil next morning. It is best given at bedtime, as 
the effect on the sight passes off to a great extent during the night* 

Anthemidis Flores, B.P, ; Anthemis, U.S.P. Chamomile 
Flowers, B.P. ; Anthemis, U.S.P. — The dried single and double 
flower-heads of the common chamomile, Anthemis nobilis, col- 
lected from cultivated plants. 

Characters. — Subglobular heads, about three-quarters of an inch (2 centi- 
metres) broad. The single variety consists of both yellow tubular and white 
strap-shaped florets ; the double of white strap-shaped florets only ; all aris- 
ing from a conical scaly receptacle ; both varieties, but especially the single^ 
are bitter and very aromatic. 

Composition. — Essential oil, removed by distillation, also a 
bitter acid in small quantity. 

Pbspabations. 

DOSE. U.8.P. 

ajctraotmin Antbemidla 2-10 gr. Kone. 

Zntaunm n 1>4 fl. oz. 

Oleum H 1-4 min. 

Xnfaeum Anthemidis. Infusion of Chamomile. — Chamomile flowers, 
^ oz. ; boiling water, 10 fl. oz. ; infuse for quarter of an hour and strain. 

B.P. Oleum Anthemidis. On. of Chamomile. — The oil 
distilled in Britain from chamomile flowers. 
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Characters.— Pale-blue or greenish-blue, but gradually becoming yellow; 
with the peculiar odour and aromatic taste of the flowers. 

Preparation. 


DOSE. 

Bztraotnm Antliemldla 2-10 gr. 


Uses. — Like other ethereal oils, it has an action on bacteria 
{p. 103) and on the vaso-motor centre (p. 319). It is an aro- 
matic tonic, stomachic, and carminative. It is used in atonic 
dyspepsia, accompanied by flatulence ; also in summer diarrhcsa 
in children and in sick headache. 

U.S,P. Matricaria. German Chamomilb. — The flower-heads 
of Matricaria Chamomilla, 

Characters. — About three-fourths of an inch (18 millimetres) broad, 
composed of a flattish, imbricate involucre, a conical, hoUow, naked recep- 
tacle, about fifteen white, ligulate, reflexed ray -flowers, and numerous yellow, 
tubular, perfect flowers without pappus. 

Action and Uses. — Strongly aromatic, bitter, carminative, 
and anthelmintic. It is generally used as an infusion or decoction 
hke chamomile. 


U.S.P. Eupatorium. Eupatorium. Thoroughwort. — The 
leaves and flowering tops of Eupatorium perfoliatwm. 

Characters. — ^Leaves opposite, united at base, lanceolate, firom four to 
six inches (10 to 15 centimetres) long, tapering, crenately serrate, rugosely 
veined, rough above, downy and resinous, dotted beneath; flower-heads 
corymbed, numerous, with an oblong involucre of lance -linear scal©8» and 
with fi’om ten to fifteen white florets, having a bristly pappus in a single 
row ; odour weak and aromatic ; taste astringent and bitter. 

Composition. — It contains a volatile oil and a bitter glucoside, 

eupatorin. 

Preparation. 


DOSX. 

Eztractum Eupatorii Fluidum.. 15-80 min 

Use. — It is used as a tonic and diaphoretic. In large doses 
it causes catharsis and emesis. As a tonic it is employed in 
dyspepsia and general debility. As a diaphoretic it is used to 
prevent any bad consequences from exposure to cold, and to cut 
short an attack of catarrh or muscular rheumatism at its com- 
mencement. It may then be given as infusion or as fluid extract 
mixed with hot water. When given in large doses as an emetic 
and cathartic, it is useful in causing the expulsion of tape-worm. 

Taraxaci Radix, B.P. ; Taraxacum, U.S.P* Dandelion 
Root, Tabaxacum. — The fresh and dried roots of Taraxacum 
officinale {T. Dene-leonts). 

Characters. — Tap-shaped roots, smooth and dark-brown extemaUy, 
white within, easily broken, and giving out an inodorous, bitter, mil^ juice, 
which becomes pale-brown by exposure. 

CoOTosmoN. — They contain a bitter principle — taraxacin— 
sugar, inulin, and a considerable quantity of potassium and 
cakium salts. 



CHAP. XXXIV.] 


COBOLLIFLOB^. 


m 


Impurity. — Common hawkbit fraudulently mixed. 

Tests. — Not wrinkled or pale-coloured externally ; juice not watery ; any 
adherent leaves runioate and quite smooth. 

Preparations. 

POSE. 

Beoootuin Taraxaci (dried root, 1 oz. ; water, 1 pint)...2~4 fl. oz. 

Bztraotiim ^ (fresh) 5-80 gr. 

Snoous ff (fresh) 1-2 fl. dr. or more. 


U.S.P. 

Extraotum Taraxaci 30-60 gr. 

„ n Fluidum ^-2 fl. dr. 


Action and Uses. — It is supposed to have a stimulant action 
on the liver, increasing its secretion, and is used in biliary dis- 
orders and dyspepsia. It has also a diuretic action. 

B.P. Lactuca. Lettuce. — The flowering herb of Lactuca 
virosa. 

Composition. — It contains lactucarium. 

Preparation. 

DOSE. U.S.P. 

Bztraotum XAOtuoee 5-30 gr. None. 

U.S.P. Lactucarium. Lactucarium. — The concrete milk- 
juice of Lactuca virosa. 

Characters. — In sections of plano-convex, circular cakes, or in irregular, 
angular pieces, externally grey brown or dull reddish-brown, internally 
whitish or yellowish, of a waxy lustre ; odour heavy, somewhat narcotic ; 
taste bitter. It is partly soluble in alcohol and ether, and when triturated 
with water it yields a turbid mixture. 

Composition. — Its chief ingredient is a bitter substance — 

lactucin. 

Preparations. 


POSE. 

Extractum Lactucarii Fluidum 3-60 min. 

Syrupus Lactucarii 2 fl. dr. 


Dose. — Of lactucarium, 5-30 gr. 

Action and Use, — Lettuce has a somewhat soporific action, 
and the extract has been used for sleeplessness. Lactucarium is 
used instead of opium to allay cough, quiet nervousness, and 
induce sleep in cases where, from idiosyncrasy, opium is not 
borne. 

Arnicae Rhizoma, B.P. ; Arnicae Radix, U.S.P* Arnica 
Rhizome, B.P. ; (Root, U.S.P.) — The dried rhizome and rootlets 
of Arnica mmtana,. Middle and Southern Europe and North- 
west of the United States. 

Characters.— R hizome, cylindrical, contorted, rough from the soars of 
the coriaceous leaves, of wliioh some usually remain attached, and frimished 
with numerous long, slender fibres ; has a peppery taste and peculiar odour. 
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CoitPOsrrioN.— Arnicin, a substance having some of the pro- 
perties of a glucoside. Arnica also contains about one per cent, 
of an essential oil, with a considerable quantity of inulin. 



ViO. 2K)5.— Araioa, half the natural size. 

Adulteration. — Sometimes adulterated with other and similar roots. 
These may be distinguished on close inspection. 

Preparations. 


B.V. DOSE. 

Tinotnra Arnioae (1 oz. to 1 pint) 30 min. to 1 fl. dr. 


TJ.8.P. 

Extractum Amic® Radicis 5-10 gr. 

„ „ Fluidum . 10-30 min. 

Tinctura „ „ 2-5 fl. dr. 

Emplastrum Arnic® 


U.S.P. Arnicae Flores. Arnica Flowers. — The flower-heads 
of Amwa montana. 

Characters. — About one and one- fifth inch (80 centimetres) broad, 
depressed-roundish, consisting of a scaly involucre in two rows, and a small, 
flat, hairy receptacle, bearing about sixteen yellow, strap-shaped ray-florets ; 
and numerous yellow, five-toothed, tubular disk- florets having slender, 
spindle-shaped achenes, crowmed by a hairy pappus. It has a feeble, aromatic 
odour, and a bitter, acrid taste. 


Pbepaiution. 


ir.8.P. DOSE. 

Tinctura Arnic® Florum |-2 fl. dr. 


Action. — Aruica, externally, has a stimulant effect on the 
skin, and if evaporation be prevented it will produce redness 
and sometimes an erysipelatous inflammation, spreading some 
distance. 

Internally it gives rise to a feeling of warmth in the mouth, 
stomach, and intestines, also increasing their peristaltic move- 
ments. In large doses it produces partial insensibility, convul- 
sions, and sometimes syncope. 

Uses. — It is very generally used in bruises and sprains, but 
it has been shovm by Dr. Garrod to be no more serviceable than 
spirit of the same strength, and it has the disadvantage of some- 
times producing erysipelatous inffammation. It has been used 
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internally in dysentery, chronic bronchitis, rheumatism, nervous 
diseases, and malarious conditions. Its value is doubtful. 


U.S.P. Calendula. Calendula. Marigold. — The fresh, 

flowering herb of Calendula officinalis. 

Characters. — Stem somewhat angular, rough ; leaves alternate, thickish, 
hairy, spatulate or oblanceolate, slightly toothed, the upper ones sessile; 
flower-heads nearly two inches (5 centimetres) broad, the yellow strap-shaped 
ray-florets in one or several rows, fertile, the achenes incurved and muricate ; 
odour slightly narcotic ; taste bitter and saline. 

Composition. — It contains a bitter principle and calendulin. 
Its physiological action is not well understood. 

Preparation. 

Tinctura Calendul£e (used externally). 

Uses. — It is used as an application to sprains and bruises, in 
aomewhat the same way as arnica. 


U.S.P. Grindelia. Grindelia. — The leaves and flowering 
tops of Grindelia robnsta. 

Characters. — Leaves about two inches (5 centimetres) or less long, 
varying from broadly spatulate or oblong to lanceolate, sessUe or clasping, 
obtuse, more or less sharply serrate, pale green, smooth, finely dotted, brittle ; 
heads many-flowered ; the involucre hemispherical, about half an inch (12 
millimetres) broad, composed of numerous, imbricated, squarrosely- tipped 
scales ; ray-florets yellow ligulate, pistillate ; disk-florets yellow, tubular, 
perfect; pappus consisting of about tliree awms of the length of the disk- 
florets ; odour balsamic ; taste pungcntly aromatic and bitter. 

Composition. — It probably owes its medicinal properties to a 
resin and volatile oil. 


Preparation. 

Extractum Grindelias Fluidiim 


DOSE. 

15 min.-l fl. dr. 


Uses. — It has been found useful in spasmodic asthma, hay 
asthma, asthmatic attacks in bronchitis and emphysema, whoop- 
ing cough, and in chronic bronchitis or bronchorrhoea, especially 
ill old persons. It has also been found to give relief in djrspnoea 
depending on cardiac disease. The oleo-resin appears to be 
excreted by the kidneys, and is useful in catarrh of the urinary 
passages. As a local application it has been recommended to 
relieve the eruption caused by Ehus Toxicodendroriy and to relieve 
ladling and pain in vaginitis and in priapism. 

The fluid extract of another non-officinal species, Grindelia 
'^qunrrom^ growing in California, has been recommended as a 
remedy for enlarged spleen, ague, and malarious conditions 
generally, in doses of 1 fl. dr. 

U.S.P. Inula. Inula. Elecampane. — The root of Inula 

llelcnium. 

Characters. — In transverse concave slices or longitudinal sections, with 
overlapping bark, externally wrinkled and brown ; flexible in damp weather ; 
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when dry, breaking with a short fracture ; internally greyish, fleshy, slightly 
radiate and dotted with numerous shining, yellowish-brown resin-oells ; ^our 
peculiar, aromatic ; taste bitter and pimgent. 

Composition. — It contains a substance closely allied to starch 
— inulin — a bitter neutral principle — helenin — and a little 
volatile oil. 

Administration. — The powder may be given in doses of 
20-60 gr. It may be given as a decoction made by boiling ^ oz. 
^ of the root in a pint of water. The dose of this is 1-2 fl. oz. 

Uses. — It is used chiefly as a domestic remedy in amenor- 
rhcea, chronic bronchitis, and skin diseases. Helenin has been 
said to be peculiarly destructive to the tubercle bacillus. If 
this statement be substantiated, inula may be useful in phthisis. 

U.S.P. Lappa. Lappa. Burdock. — The root of Lappa 

officinalis. 

Characters. — About twelve inches (30 centimetres) or more long, and 
about one inch (25 millunetres) thick; nearly simple, fusiform, fleshy, longi- 
tudinally wrinkled, crowned with a tuft of whitish, soft, hairy leafy stalks ; 
grey-brown, internally paler ; bark rather thick, the inner part and the soft 
wo^ radially striate, the parenchyma often with cavities lined with snow- 
white remains of tissue ; odour feeble and unpleasant ; taste mucilaginous, 
sweetish, and somewhat bitter. 

Uses. — It has no marked therapeutic properties, but is said 
to be alterative, diaphoretic, diuretic, and purgative. It is chiefly 
used as a domestic remedy as a decoction prepared by boiling 
2 oz. of the recent bruised root in three pints of water to two. 
One pint is taken daily. Burdock is employed in obstinate skin 
diseases, both internally and in the form of poultices of the 
leaves. It is given also in syphilis, scrofula, rheumatism, gout^ 
and renal disease. 


CAMPANULACEiE. 

(LOBELIACEiE.) 

Lobelia, B. and U.S.P. Lobelia. — The dried flowering 
herb of Lobelia injlata. North America, B.P. The leaves and 
tops of Lobelia injiata collected after a portion of the capsules 
have become inflated, U.S.P. 

Characters. — Usually in compressed oblong rectango^ packages, 
weighing from half a pound to a pound each, and wrapped in scaled and 
labelled papers. The sep^te pieces are of varying lengths, yellowish -green, 
angular, and bearing ses^e or stalked hairy oval irregularly toothed leaves, 
together with some flowers and fruits. Odour somewhat irritating ; taste at 
first mild, but, after chewing, burning and acrid. 

Composition. — Lobelina, a yellowish liquid with alkaline 
re^tion, soluble in water, spirit, and ether, and possessing the 
poisonous properties of the drug ; also an acrid principle, lobcl- 
^rin, yielding lobelic acid ; resins and a volatile oil are obtained 
in minute quantities. 
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BJP. 


Pbepaiutionb 


DOSE. 


Tinotura Xiobeliee (2|oz. in 1 pint spirit) 10 min. to 

H M B^lierea (2| oz. in 1 pint spirit of ether)..10 min. to 


fl. dr. 
fl. dr. 


u.s.p. 

Acetum Lobeliie (in dilute acetic acid 10 per cent.) |-1 fl. dr. 

Extractum Lobelise Fluidum 1-5 gr. 

Tinctura Lobelifle (20 per cent.) J_2 fl. dr. 


Physiological Action. — Taken internally it causes a feeling 
of burning in the oesophagus, stomach, and intestines ; vomiting, 
headache, giddiness, and great prostration ; sometimes followed 
by convulsions and coma. Hence its action is very like that of 
tobacco, only differing in the greater intensity of the local burn- 
ing sensations. It is often used to excess by the Coffinites, 
whose theory is ‘ Heat is life,’ and most cases of poisoning by it 
are due to its employment by such herbalists. It produces death 
by paralysis of the respiratory centre. Small doses first raise 
and then depress the blood-pressure ; large doses paralyse the 
vaso-motor centre and the peripheral ends of the vagi (Att- 
wood) . 

Uses. — It is chiefly used as a remedy in spasmodic asthma 
and other affections of air-passages accompanied by dyspnoea 
— e.g. chronic bronchitis with a tendency to spasm of the 
bronchial muscles. Ringer states that larger doses must be 
used than those given in most text-books; he recommends 
10 min. every ten minutes while the fit is on. In a case of 
poisoning, evacuate the stomach; give demulcents and stimu- 
lants. 


ERICACEiE, 

Uvae Ursi Folia, B.P. Bearberry Leaves. — The dried 
leaves of Arctostaphylos Uva-ursL From indigenous plants. 

Uva Ursi, U.S.P. Uva Ursi. [Bearberry.] — The leaves 
of Arcto8taphylo8 Uva-ursi. 



PlQ. 206. — Uva Ursi. 


Characters. — Obovate, entire, coriaceous, shining leaves, about three- 
fouitbs of an inch in length, reticulated beneath ; with a strong astringent 
taste, and a feeble hay -like odour when powdered. 

Composition. — Tannic and gallic acids, and a bitter neutral 
extractive— arbutin — which is soluble in warm water. 

Adulteration. — Red whortleberry leaves. 

Tests. — Leaves not dotted beneaut nor toothed on the margin. 
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Pbkpa&itxons. 


B»F» DOSE. 

laAiEVBi Vwm Vrsl (1 oz. to 1 pint).. 1~2 fl. oz. 


D.8J. 

Extractnm Uvae Ursi Flnidum *. 30-60 min. 

Uses. — Bearberry is an astringent and diuretic. It is chiefly 
used in catarrh of the bladder and of other parts of the genito- 
urinary passages. 

The utility of the leaves is probably due not to the tannic 
and gallic acids which they contain, but to the arbutin. This 
substance is partially excreted unchanged, and part of it is de- 
composed in the body, yielding hydroquinone (p. 809). The 
hydroquinone is excreted by the kidneys in combination with 
s^phuric acid. Hydroquinone-sulphuric acid is colourless and 
is not poisonous. It may become decomposed in the bladder, 
and the hydroquinone becoming oxidised will give a brown colour 
to the urine and impart to it antiseptic and stimulant properties, 
which are useful in catarrh of the bladder. The quantity of 
arbutin, in the infusion, is too small to be very useful, and yet 
if the infusion be made stronger it may disagree with the 
stomach. Pure arbutin is therefore to be preferred, and may be 
given in doses of 4 gr. or more, three or four times a day, either 
in powder or in solution. 

U.S.P. Chimaphila. Chimaphila. [Pipsissevva.] — The 
leaves of Chimaphila umhellata. 

Chakacters.— About two inches (5 centimetres) oblancoolate, 

sharply serrate above, wed^e-shaped and nearly entire toward the base; 
coriaceous, smooth, and dork on the upper surface. It is nearly 

inodorous, and has an astringent and bitterish taste. 

Dose. — 30 to 60 gr. 


Officinal Pbeparation. 


U.B.F. 1>08E, 

Extractnm Chimaphila} Fluidum 1 fl. dr. (4 gm.) 


Composition. — It contains tannin and several neutral prin- 
ciples found in other Ericaceae. 

Action. — It is astringent and has a diuretic action. 

Use. — It is employed in disorders of the urinary passages 
and in the treatment of rheumatic pains. 

U.S.P. Oleum Gaultheriae. Oil of Gaultheru. — Oil of 
wintergreen, a volatile oil distilled from Gwuliheria procumhens. 

Characters. — A colourless, yellow, or reddish liquid, of a peculiar, strong, 
and aromatic odour, a sweetish, warm, and aromatic taste, and a slightly 
acid reaction. 

Solubility and Ecactions. — It is readily soluble in alcohol. When 
heated to about 80® C. (176® F.) the oil should not yield a colourless distil- 
late, having the characteristics of chloroform or of lUcohoL On mixing five 
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'drops of the oil with five drops of nitrio aoid, the mixtore shohld not acquire 
a deep red colour, and should not solidify to a dwk red resinous mass 
{absence of oil of sassafras). 

Composition. — Oil of wintergreen consists chiefly of salicylate 
of methyl, which forms about -j^ths of it, the remaining -J^th 
being a hydrocarbon called g^aultherilene. 

Pbeparationb. 

I>OSK. 

SpiritDS Gaaltheriee (oil, 3 ; spirit, 97) 10-20 min. 

Syrupns Sarsaparilloi Compositus 

Troohisoi Morphinae et Ipecacuanhas 

Action and Use. — It is used on account of its agreeable smell 
and taste to flavour medicines. It is also given as an anti- 
pyretic to reduce the temperature in rheumatism, its antipyretic 
action being somewhat the same as that of salicylate of sodium 
or salicin. 


SAPOTACEsEs 

Gutta-percha, B. and U.S.P. Gutta-percha, — ^The con- 
crete juice of Dichopsis Giitta {Isonandra Gutta) and of several 
other trees of the natural order Sapotaceae, 

Characters. — In tough, flexible pieces, of a light brown or chocolate 
colour. 

Solubility. — Soluble, or nearly soluble, in chloroform, yielding a more 
or less turbid solution. 

Pbepabation. 

BJP. U.S.P. 

Xilqnor Oiitta-perctia. Liquor Gutta-perohee. 

Use. — Chiefly employed on account of its physical properties 
for making splints, &c. ; also as a temporary stopping for decayed 
teeth. Gutta-percha tissue and similar articles are used to pre- 
vent the evaporation of lotions, and to cover poultices and 
fomentations. 


STYRACACiE. 

Benzoinum, B. and U.S.P. Benzoin. — A balsamic resin 
obtained from Stprax Benzoin, and probably from one or more 
other species of Styrax. It is generally procured by making deep 
incisions in the bark of the trees, and allowing the liquid that 
exudes to concrete by exposure to the air. Siam and Sumatra. 

Characters. — In lumps, consisting of agglutinated tears, or of a brownish 
mottled mass with or without w'hito tears embedded in it ; has little taste, 
but an agreeable odour ; gives off, when heated, fumes of benzoic aoid ; is 
soluble in rectified spirit and in solution of potash. 

Composition. — Contains about 14 per cent, of benzoic acid 
in combination with several amorphous resins* 

Dose -10-80 gr. 
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Pbepaiutions, 


B.F. DOSB. 

Aeldmii Bonsoloimi 10-15 gr. 

Adeps Benmoatus 

Tlnotura Bensotai Oomposita ^-1 fi. dr. 

Vnffiientiiiii Oetaedi 

U.8.P. 

Adeps Benzoinatus 

Tinctura Benzoin! i~l fl. dr. 

Tinotara Benzoin! Composita fi. dr. 


Tinotnra Banaoiai Composita. Compound Tinctube of Benzoin (Fbub^e 
Balsam).— Benzoin, 2 oz. ; prepared storax, IJ oz. ; balsam of tolu, ^ oz. ; Soootrine 
aloes, 160 gr. ; rectified spirit, 1 pint, B.P. 

Benzoin, 12 ; porified aloes, 2 ; storax, 6 ; balsam of tolu, 4 ; alcohol op to 100 ,^ 
U.S.P. 


Acidum Benzoicum, B. and U.S.P. Benzoic Acid. 
HC^H^Oo. (Not chemically pure.) 

Preparation. — By heating benzoin, when benzoic acid sublimes. 

Properties. — In light, feathery, crystalline plates and needles, which are 
flexible, nearly colourless, and have an agreeable aromatic odour, resembUng 
that of benzoin. 

Solubility.— It is sparingly soluble in water, but is readily dissolved by 
rectified spirit ; soluble also in solutions of the caustic alkalis and of lime. 

Beactions. — When dissolved in solutions of caustic alkalis or of lime it 
is precipitated from them on the addition of hydrochloric acid unless the 
solution he very dilute. When heated to 462® F. it passes off in vapour, 
leaving onl3' a slight residue. 


Preparations, 


B.B. DOSE. 

Ammonll Bensoas 10-20 gr. 

Tinctura CamphorsB Composita lo min to 1 fl. dr. 

Tinctora Opii Ammoniata 5,-1 fl. dr. 

TroolUaei Aoidi Bensoloi 1-fi lozenges. 


C.8.P. 

Ammonli Benzoas. 

Tinctura Opii Camphorata. 

A mm onti Baaaoaa, B. and ITAJP. Benzoate of Ammonium. KH,C,HjO. ; 
139 (cf. p. 648). 

Preparation. — By dissolving benzoic acid in a slight excess of ammonia, 
evaporating and crystallising. 

HC,H,Oa + NH,HO - + H.O. 

Properties.— In colourless, laminar crystals; soluble in water and in 
alcohol. 

Beactions.— I t gives a bulky yellowish precipitate with persalts of iron 
(benzoate). Its n^ueous solution when heated with caustic potash evolves 
pimonia, and, if it be not too dilute, when acidulated with hydrochloric acid 
it gives a deposit of benzoic acid. 

Impurities.— Fixed salts. 

Tests.— When heated it sublimes without any residue. 

Physiological Action. — Benzoic acid is a stimulant and 
^^mtant to raw surfaces. It has an antiseptic action^ destroying 
low organisms, and is used in the form of the tincture for ulcers, 
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wounds, blisters, and chapped hands. It was owing to its anti- 
septic action that Friar’s balsam was successfully used for the 
treatment of wounds in the Middle Ages, although at that time 
its mode of action was unknown (p. 104). 

It acts as a stimulating expectorant, diminishing the secre- 
tion of the mucous membrane. 

Benzoic acid when absorbed into the blood is excreted by the 
kidneys, and acts as a diuretic. It does not diminish the uric 
acid. In the kidneys it unites with glycocoll, and is excreted as 
hippmic acid, rendering the urine acid and somewhat irritating. 
This is proved by the following experiments : — 

(1) If you give benzoic acid it is found in the urine as hip- 
puric acid, but in the blood still remains as benzoic acid. 

(2) If you give to a rabbit hippuric acid, it is excreted as such, 
but is found in the blood as benzoic acid. 

(3) If you tie the renal arteries and give benzoic acid no 
conversion into hippuric acid takes place, but if you ligature the 
ureters the change takes place, and hippuric acid is found in the 
blood. This localises the seat of the change to the kidneys. 

Uses. — Compound tincture of benzoin (5 per cent.) and 
glycerine (5 per cent.), in rose water is a useful application or 
a stimulant to the skin after the cure of acne. Friar’s balsam is 
also useful in urticaria. As an inhalation (one drachm to one ounce 
in a pint of boiling water) it has a sedative effect in relieving the 
irritation and cough of sub-acute laryngitis and of tracheitis. 
It is also useful in bronchitis. Benzoic acid is used in chronic 
bronchitis and phthisis, both internally and as an inhalation, 
and extraordinary results have been ascribed to its uses ; many, 
however, deny its beneficial effect. It is used in catarrh of the 
bladder to acidify the urine. Ammonium benzoate has a similar 
action to benzoic acid. 


OLEACEiE. 

Oleum Olivae, B. and U.S.P. Olive Oil. — The fixed oil 
expressed from the ripe fruit of Olea europaa. South of Europe. 

Characteks. — Pale -yellow, with scarcelv any odour, and a bland, olea- 
ginous taste ; congeals partially at about 86® F, Specific gravity about 0*916 
at 68® F. 

Composition. — Olein, the liquid principle of the oil, and the 
quantity of which determines its excellence. It also contains 
palmitin and other fatty compounds. 

Adulteration. — Other, and usually heavier, oils fraudulently added. 

Tests. — Specific gravity. Olive oil when treated with sulphuric acid 
evolves a small amount of heat compared with other similar oils. 

Dose. — Of olive oil, 1 fl. dr. to 1 fl. oz. or more, as a demul- 
cent or laxative. 
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Fbbpabations. 


B.P. 


Qharta Epispastioa. 

Emplastram Ammoniaoi oum Hydrargyro. 
„ Hydrargyri. 

„ Piois. 

„ Plambi. 

^ Saponis Fuscuin. 

Enema Magnesii Solphatis. 


Linimentum Ammonia (p. 516)« 

„ Galois (p. 516). 

„ Gamphora (p. 516). 

Unguentom Gantharidis. 

„ Hydrargyri Gomp^tnnu 

„ Hydrargyri Nitratis. 

„ Veratrina. 


U.8.P. 

Emplastram Plumbi. Emplastram Ferri. 

„ Besina. „ Galbani. 

„ Ammoniaoi oomHydrargyro. „ Hydrargyri. 

„ Arnica. „ Opii. 

M Asafcetida. Saponis. 

„ Belladonna, Ungnentum Diachylon. 

,, Gapsici. 

Sapo Durus, B.P, Hard Soap. Sapo, U.S.P. Soap. — 
Soap made with olive oil and soda. 

Chaeacters. — G reyish-white, dry, inodorous; homy and pulvensable 
when kept in dry, warm air ; easily moulded when heated ; soluble in rectihed 
spirit ; not imparting an oily stain to paper. Incinerated it yields an ash 
which does not deliquesce. 

Dose. — As an antacid, &c., 6-20 gr. 


PREPAilATIONa. 


B.P. 

Jblnlmentnm Saponis (p. 516). 
Pilula Aloes Barbadensis (p. 522). 

„ „ et Asafoetidae. 

„ „ Socotrime. 

U.8.P. 

Emplastram Saponis. 
liinimentom „ (p. 517). 

„ Chloroformi. 

PiluliB Aloes (p. 523). 


Pilula Gambogiffi Composita. 

„ Rhei Composita. 

„ Saponia Composita (p. 523). 
„ Scillse Composita. 

Pilulffi Alo^s et Asafoetidie. 

,, Asafoetidie. 

Opii. 

„ Rhei. 


Sapo Mollis, B.P. Soft Soap. Sapo Viridis, U.S.P. 
Gbeen Soap. — Soap made with olive oil and potash, B.P. Soap 
prepared from potassa and fixed oils, U.S.P. 

Chabactebs. — Y ellowish-green, inodorous, of a gelatinous consistence. 
Soluble in rectified spirit ; not imparting an oily stain to paper. Incinerated 
it yields an ash whicn is very deliquescent. 

Dose. — As an antacid, &c., 5-20 gr. 

PBEPAIUTIONS. 

B.P. C.8.P. 

Linimentum Terebinthins Tinctura Baponis Viridis (green 

(p. 516). soap, 65 ; oil of lavender, 2 ; 

alcohol op to 100). 

Glycerioum, B. and U.S.P. Glycebine, B.P. ; Glyobbin, 
U.S.P. ; Glycebol. — A sweet principle (B.P.). It is a trihydric 
alcohol, CgHgCHO), ; 92, obtained by reaction of fats and fixed 
cdls with aqueous fluids, and containing a small percentage of 
water (not less than 95 per cent, of absolute glycerin, U.S.P.) 
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Chajuotbrs. — A clear, oolourleBB fliud, oily to the touch, without odour, 
of a sweet taste. 

Solubility. — Freely soluble ii^ water and in alcohol. 

Reactions.— When decomposed bjr heat it evolves intensely irritating 
vapours due in part to acrolein. Specific gravity 1'25. 

Dose. — One half to 2 fl. dr. 

Pbeparations (vide p. 613). 


LamellsB, in all. 

Linimentum lodi (p. 516). 

„ Potassii lodidi cum Sapone. 
Mel Boracis. 

Pilula Aloes et Myrrhee (p. 522). 

„ Rhei Composita. 

„ Saponis Composita. 

Tinctura Kino. 

Unguentum lodi. 


Glyceritum Amyli. Glyceritum Vitelli. 

Mucilago Tragaoanthie. 

Action and Uses. — Olive oil is used externally in the form 
of liniments as a lubricating^ substance, and in seborrhoea it 
may be applied 4 or 5 times daily till the crusts are removed. 
It is useful alone in acute attacks of psoriasis and in acute 
eczema capitis. Internally it acts as a demulcent in cases of 
irritant poisoning, except by phosphorus. In large doses it is 
slightly laxative, as in oily salads. 

Soft soap is more alkaline than the hard, and from the free 
potash it contains, it may produce a caustic effect on the skin if 
too long applied. Eubbed in for 5 or 10 minutes once or twice 
daily, it is very useful in chronic and subacute eczema, a sooth- 
ing ointment being applied after its use. A tincture of soft soap 
(2 in 1 of rectified spirit) is a convenient form of applying it 
to the hairy scalp: after rubbing in, it must be washed off 
and an oily preparation used. This treatment does good in 
seborrheea, in scaly forms of eczema capitis, and in lupus fur- 
furacea. Soft soap is also useful in sycosis and ichthyosis and 
in some cases of lupus erythematosus. 

Hard soap is used chiefly as a detergent, and for its 
mechanical effect, in pills and as an adjunct in suppositories. A 
small piece of soap cut into a conical form and used as a suppo- 
sitory is very useful in constipation occurring in infants. Soap 
and water forms a useful enema for constipation in adults. 

Glycerin is used as an ingredient in ointments and lotions in 
various skin-diseases. With two per cent, carbolic acid added, 
if rubbed on in the bath, it relieves the itching in chronic eczema. 
Five per cent, glycerin with an equal part of Friar’s balsam in 
rose-water is useful in acne (vide p. 966) ; glycerin soaps are 
used in seborrhoea and acne. 


Extractum Cinohon» Liquidum. 

Olyoerlnum JLoidI Oarbollol. 
n n CkOllol. 

„ M Tanniol. 

„ AlamlnU. 

,, Ajuyli. 

„ Boraols. 

M Plumb! aubacetatU. 

ft Traffaoantbee. 
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Glycerin acts as a laxative, and when used along with castor 
oil increases its power. It is largely destroyed in the system, has 
an influence on nutrition, and has been proposed as a substitute 
for cod-liver oil, but without much benefit. Very large doses 
cause a red coloration in the urine, due to the colouring matter 
of the blood, without any free corpuscles. 

It is used as a laxative in haemorrhoids ; as a solvent of 
other drugs, as borax, tannic acid ; as an emollient to soften the 
hands, and applied to sore nipples, fissure of the tongue, in ad- 
vanced phthisis, croup, laryngitis, &c. It has been painted on 
in eczema, psoriasis, pruritus; also as a preventive of bed- 
sores. It must be diluted with water, or it will irritate the part. 
It has been proposed as a substitute for sugar in diabetes. 

Manna, B. and U.S.P. Manna. — A concrete saccharine 
exudation obtained by making transverse incisions in the stems 
of the trees of Fraxinns Omus, cultivated in Calabria and Sicily. 

Characters. — In stalactiform pieces from one to six inches in length, and 
one or two inches in width, uneven, porous, and friable, curved on one side, 
of a yellowish-white colour. Odour faint, resembling honey ; taste sweet and 
honey-like, combined with a slight acridity and bitterness. 

Dose. — 60 grains to 1 ounce. 

PREPABATION. 

r.S.P. DOSE. B.P. 

Infusmn Senna Compositum fl, oz. Kone. 

Composition. — It consists principally of mannite or mannitol, 
a hexahydric alcohol, C^H^(OH)^, together with common sugar 
and extractive matter. The mannite, which forms from 60 to 80 
per cent, of the manna, may be extracte d by means of boiling 
rectified spirit, from which it will afterwards Si'parate on cooling 
in colourless, shining crystals. It requires five parts of cold 
water for its solution, and this does not undergo vinous fer- 
mentation in contact with yeast, being thus distinguished from 
grape-sugar. 

Use. — Manna is used as a simple laxative. 

APOCYNACEiE. 

U.S.P. Apocynum. Apocynum. Canadi.\n Hemp. — The 
root of Apocynum cannabinum. 

Characters.— L ong, cylindrical, Homowhat branched, one-fourth to one- 
third of an inch (6 to 8 millimetres) thick, pale brown, longitudinally 
wrinkled and transversely hssored ; brittle ; fracture short, white ; the bark 
rather thick ; the wood porous, spongy, with delicate, medullary rays and a 
thin pith ; inodorous ; taste bitter, dis^eeable. 

Composition. — It contains an amorphous substance — apo- 
cynin — easily soluble in alcohol, but insoluble in water, and a 
glucoside — apocynein — easily soluble in water. 
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Dosk. — 16-30 gr. (1-1’95 gm.) of powdered root. A decoc- 
tion is more convenient. It is made by boiling ^ oz. in 1^ pint 
of water to 1 pint. Of this 1-2 fl. oz. (30-60 c.c.) may be given 
twice or thrice a day. 

Action. — In small doses it is laxative, in large doses emetic 
and cathartic. Apocynin and apoeyne'm act on the hea,rt as 
cardiac tonics like digitalis, and are also diuretic. 

Use. — It is chiefly used in dropsy. 

Quebracho Cortex. White Qoebbacho Bark. Not offici- 
nal. — The bark of Aspidospertna Quebracho, imported from the 
Argentine Republic. 

Characters. — In large pieces, about three-quarters of an inch thick, 
greyish-brown outside, yellowish inside, intensely bitter. 

Composition. — It contains six alkaloids, the most important 
of which are quebrachine, aspidosamine, and aspidospermine ; 
others are called quebrachamine, hypoquebrachm, aspidosper- 
matin. There is also a peculiar kind of tannic acid. 


Pbepabations. 

Tinctura Quebracho (1 in 5 of proof spirit) 

Aspidospermine 

Quebrachine 


..’--1 fl. dr. 
I O'5-l gm. 


Action. — Quebrachine is the most active of the alkaloids; 
aspidosamine ranks second, and aspidospermine third. These 
three have a similar action. Respiration is first affected, in 
warm-blooded animals the fulness and frequency of breathing 
being increased, and finally respiration is paralysed. In frogs 
respiratory paralysis, from an affection of the respiratory centre, 
rapidly follows the introduction of the poison. The central 
nervous system is paralysed, the brain being first affected so 
that there is at first a loss of voluntary movement, with increase 
of reflex excitability; finally the spinal cord also is paralysed. 
Voluntary muscle is paralysed by the local action of all these 
alkaloids, and aspidosamine and hypoquebrachin paralyse also 
the motor nerve endings.* The heart is paralysed in cold- 
blooded animals after the respiration ; it is at first slowed, and 
the peripheral ends of the vagus are paralysed ; in warm-blooded 
animals the cardiac paralysis is said to be primary.’ 

Uses. — It has been used to lessen dyspnoea in asthma, em- 
physema, and phthisis. 


* E, Harnack and K. Hofmann, Zeits, f, klitu Med,, Bd. viii. Hft. 6, 1884, 

• G. Gutmann, Archivf. cxper, ^aihoiog, FhamiakoLy xiv, p. 451. 
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ASCLEPIADACEiE. 

U.S.P. Asclepias. Asclbpias. Pleurisy Boot. — The root of 

Asclepia^ tuberosa, 

Charactbbs. — B oot la^e and fusiform, dried in longitudinal or transverse 
sections ; from one to six inches (25 to 150 millimetres) long, and about three 
quarters of an inch (two centimetres) or more in thickness ; the head knotty, 
and slightly but distinctly annulate, the remainder longitudinaUy wrinkled ; 
extem^y orange-brown, internally whitish ; tough and having an uneven 
frtbcture ; bark thin, and in two distinct layers, the inner one whitish ; wood 
yellowish, with large, white medullary rays; it is inodorous, and has a 
bittensh, somewhat acrid taste ; when long kept it acquires a grey colour. 

Composition. — It contains resins and an odorous fatty 
matter. 

Dose. — 20-60 gr. 

Use. — It may be used as a diaphoretic or expectorant In 
large doses it acts as an emetic and purgative. 

Asclepias Incarnata. White Indian Hemp. Not oflScinal. 
America. — The root appears to act like digitalis, strengthening 
the beats of the heart, and producing diuresis. A fluid extract 
has been used in doses of ^-1 fl. dr. every three hours. 

B.P. Hemidesmi Radix. Hemidesmus Root. — The dried 
root of Hemidesmus indicus, Indian sarsaparilla. India, 



Pig. 207.— IlemiJesmus. 


Characters. — Yellowish-brown, cylindrical, tortuous, furrowed, and w itli 
annular cracks ; having a fragrant odour and a very agreeable flavour. 

Composition. — The chemical constituents of the root have 
not yet been fully investigated. A substance supposed to be a 
volatile acid has been separated by distillation with water. 

Preparation. 


POSE. 

B^Tupum HetnidMinl (1 to 10^ oz.).. 1-2 fl. dr. 


Use. — Hemidesmus is supposed to have the same action as 
sarsaparilla (q.v.) and is used in rheumatism and syphilis. The 
syrup is of little use except for flavouring. 

Condurango. Not oflScinal. — The bark of Gonolobus Cun- 
durango from Ecuador. It is said, however, that there are 
several species of plants yielding a bark known by the name 
‘ Condurango.’ 

Characters. — Condurango is a climbing plant ; the bark is generally of a 
greyish colour outside with a few adherent lichens, and occurs m thin, curled 
pieces. 


CHAP. XXXIV.] 


COBOLLIFLOEiS. 


971 


Action. — It does not seem to have any definite physiological 
action. It has been stated by Gianuzzi to produce tetanus like 
strychnine. I found that an infusion injected into the jugular 
vein caused convulsions and death, but this appeared to be really 
due to embolism of the pulmonary vessels by fine particles sus- 
pended in fluid, for when injected into the peritoneal cavity the 
solution had no action. 

Uses. — It has been recommended as a remedy in cancer, but 
is useless in this disease. It has been found beneficial, however, 
m cases of dyspepsia, and has been given also as an alterative 
in syphilis. 


LOGANIACEiE. 

Nux Vomica. Nux Vomica. — The seeds of Stryclinos Nux^ 
vomica. East Indies. 

Characteus, — Nearly circular and flat, about an inch in diameter, um- 
bilicated and sli^^htly convex on one side, externally of an ash-grey colour, 
thickly covered with short satiny hairs, internally translucent, tough, and 
homy ; taste intensely bitter, inodorous. The seeds to be pulverised must 
be heated by steam and dried. 

Composition. — Two alkaloids, strychnine and brucine. The 
former is much less soluble in boiling water than the latter, and 
differs, further, in not being coloured by nitric acid, with which 
brucine gives a brilliant red. Both alkaloids are found combined 
with strychnic or igasuric acid — similar to malic acid. 

Dose. — Of the powdered seed, 2-5 gr. 

Preparations. 


B.V. DOSS. 

Sxtraotom Waois VomloaD gi*- 

Stwolmiita gr. 

Tluotura Wuois Vomloee 10-20 min. 


u.s.p. 

Abstractum Nucis VomictE 

Extractum „ „ 

„ „ „ Fluidum 

Stryc'hnina 

Tinctura Nucis Vomica* 

U.S.P. Ignatia. Ignatia. Bean of St. Ignatius. — The 
seed of Strychnos IgnatiL 

Characters. — About an inch and a fifth (8 centimetres) long, oblong, or 
ovate, irregularly angular, dull brownish or blackish, very hard, homy ; frac- 
ture ^anular, irregular ; the albumen somewhat translucent, enclosing an 
irregular cavity with an oblong embryo ; inodorous ; very bitter. 



1-6 m. 


,10-20 mm. 


OmoiKAii Prsparations. 

noBB. 

Abstraotum Ignati®. 1 gr. 

' Tinctura Ignati» 16 min.-l fl. dr. 

Composition. — Its activity depends on the contained brucine 
and strychnine. 
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Strychnina, B. and U.S.P. Strychnine. CjiHagNjOa ; 334. 
An alk^oid prepared from Nux Vomica (B.P.) or Ignatia, and also 
occurring in other plants of the Nat. Ord. LoganiaceeB (U.S.P.). 

Preparation. — Softening the tough seeds by steam, chopping, drying, 
and grinding them. Exhausting the powdered seeds with rectified spirit which 
is recovered by distillation. Precipitating colouring matter and acids by 
acetate of lead. Precipitating strychnine and brucine from concentrated 
solution by ammonia. Dissolving the precipitate in rectified spirit and crystal- 
hsing out strychnine from concentrated solution. The brucine being more 
soluble remains in the mother liquor. The strychnine is purified by washing 
and boiling with rectified spirit. 

Characters. — In right square octahedrons or prisms, colourless, and in- 
odorous. 

Solubility. — Sparingly soluble in water, but communicating to it its 
intensely bitter taste ; soluble in boiling rectified spirit and in chloroform, 
but not in absolute alcohol or in ether. 

Reaction. — Pure sulphuric acid forms with it a colourless solution, which 
on the addition of bichromate of potassium acquires an intensely violet hue, 
speedily passing through red to yeUow. A very active poison. 

Impurity. — Brucine from imperfect preparation, and mineral matter. 

Tests. — Not coloured by nitric acid (no brucine), leaves no ash when 
burned with free access of air (no mineral matter). 

Preparations. 

DOSE. 

Xdquor StryelmlnaB Bjdroeliloratts. — (Strychnine, 1 part, with 

2 of dilute hydrochloric acid, and 24 of spirit to keep it in solution, 

and water 73) 6~10 min. 


U.S.P. 

Ferri et Strychninas Citras 1-3 gr. 

Syrupus Ferri, Quininaj et Strychninae Phosphatom (p. 751) 1-2 fl. dr. 


U.S.P. Strychninas Sulphas. Sulphate of Strychnine. 

Physiological Action. — Stryclmine added to water contain- 
ing low organisms in small doses increases their activity ; in 
large doses it lessens it. The drug lessens oxidation of proto- 
plasm and oxidation taking place in the blood ; it also lessens 
fermentation, but its action on it is not nearly so gi'eat as might 
be expected from its powerful action on higher organisms (pp. 
61, 65, 69, 72, 89). 

General Action. — The most marked feature in the general 
action of strychnine is the great increase which it produces in 
the reflex excitability of the spinal cord and other reflex nerve- 
centres, such as the vaso-motor and respiratory centres. When 
the dose is large this increase is so great as to cause convulsions 
and death. 

Taken in small doses strychnine gives rise to a bitter taste 
and increases the appetite; sometimes also it increases the 
peristaltic movements of the intestines, and lessens constipation. 
When taken in small doses for a long time the drug produces 
increased sensibility of the sensory nerves, so that impressions 
are felt more acutely and are of longer duration, and the sense 
of touch is rendered more acute ; the field of vision is increased 
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and distant objects are rendered more distinct ; the sense of 
hearing is also sharpened (pp. 226, 229). Taken in larger doses 
the drug produces increased sensibility more markedly, and 
excites sexual desire. If pushed still further the drug causes 
malaise, anxiety, restlessness, twitchings of the muscles, stiffness 
of the neck and convulsions. 

After a dose of half a grain of strychnine symptoms of 
poisoning appear in a period varying from five minutes to five 
hours, coming on without vomiting or any other warning, the 
first symptom being general convulsions ; the teeth are clenched, 
the pupils dilated, and the body forced into the opisthotonic 
position, resting on the head and feet, with the hands clenched 
and the arms drawn tightly towards the body ; the spasms last 
from half to one minute, and are followed by a period of relaxa- 
tion, during which sensibility to reflex stimuli is enormously in- 
creased, the slightest stimulus, such as a draught of cold air, 
bringing on a fresh attack of spasms. Death results either from 
asphyxia occurring during a spasm, or from paralysis and col- 
lai^se coming on during a period of relaxation. The diagnosis 
between convulsions occasioned by strychnine and ordinary 
tetanus depends (1) on the history of the case, and (2) on the 
fact that the spasms of tetanus are tonic whilst those of strych- 
nine-poisoning are clonic. In tetanus too the muscles of the 
jaw are first affected, hence the term ‘ lock-jaw ’ ; whilst in 
strychnine convulsions these muscles are not affected before 
others. 

The treatment of strychnine poisoning consists in evacuating 
the stomach, if possible before the convulsions begin ; but, if this 
cannot be done, chloroform must be given and the stomach 
washed out whilst the patient is under the influence of the an- 
aesthetic, and, lastly, chloral should be given by subcutaneous 
injection (10 gr.) or in enema (1 dr. repeated). 

Special Action. On the Alimentary Canal. — Strychnine 
produces, by its bitter taste, an increased flow of saliva ; it also 
increases the peristaltic action of the bowels. 

On the Blood. — When mixed with the blood it lessens oxi- 
dation to a slight extent, but probably it has little action on 
oxidation in the living body, from the small doses which can 
alone be used. 

On the Circulation. — It increases the blood-pressure. 
This is due to several causes : (1) It stimulates the vaso-motor 
centre directly, or else greatly increases its excitability to the 
ordinary stimuli it receives, even when the dose is too small to 
produce convulsions. When these occur, other factors help to 
increase the pressure. (2) The vaso-motor centre during the 
convulsions is stimulated indirectly by the action of the carbon 
dioxide of the venous blood, which accumulates during the as- 
phyxia caused by the convulsions. (8) The violent muscular 
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contractions daring the convulsions increase the resistance to 
the flow of blood through the arteries and capillaries. 

After section of the cord in a normal animal, stimulation of 
a sensory nerve no longer produces vaso-motor spasm ; but in 
an animal poisoned with strychnine it does. The explanation 
of this is that strychnine increases the excitability of the vaso- 
motor centre to such an extent that that portion of it which is 
in the cord becomes able to take on to a great extent the normal 
functions of the whole centre (p. 287). 

The medicinal use of strychnine is said to cause in some 
cases fits resembling those of tertian ague.‘ It is not improbable 
that these are true ague fits, due to malaria, the action of which 
has been aided by that of strychnine on the vaso-motor centre 
(cf, p. 287, and action of opium, p. 862). 

The heart is stimulated, but during the convulsions it is 
slowed in the frog. In mammals it is quickened during the 
spasms, but if curare be previously given it is slowed. 

Strychnine stimulates the motor ganglia of the heart, for 
Dr. Cash and I found that when a frog is under the action of 
strychnine a ligature placed between the sinus venosus and 
auricle did not stop the auricle and ventricle as in Stannius’ 
experiment (p. 819), and if this experiment has already been 
performed, strychnine injected into the interior of the ventricle 
causes the auricle and ventricle to recommence beating.* The 
action of strychnine on the motor centre in the heart is probably 
similar to its action on the vaso-motor and respiratory centres. 

Respiration is quickened and rendered more deep, owing to 
stimulation of the respiratory centre, just as in the case of the 
vaso-motor centre the spinal part of the respiratory centre is 
rendered so active ; if strychnine be given to an animal and the 
cord be divided below the medulla, respiration is not entirely 
arrested, as it usually is ; and if strychnine be given to an animal 
after division of the cord, respiration will recommence (p. 236). 

On the Muscles. — These are but little affected dii-ectly, but 
indirectly they become greatly exhausted by the wear and tear 
due to the convulsions. After death they quickly enter into 
rigor mortu. 

Nervous System. — The sensory nerves are so stimulated 
that the slightest impression is most distinctly felt ; the action 
of the drug has not been shown to be on the nerves themselves, 
but probably is due to stimulation of the nerve-centres (pp. 226, 
229, and 230). Small doses do not affect the motor nerves, 
large doses paralyse them. This paralysis is partly due to ex- 
haustion from the convulsions, but not entirely, since if one 
sciatic nerve of the frog be divided before poisoning, so as to pre- 


• Lcwin, Nehenmrhungen dsr Armeimittelt p. 50. 

* Brunton and Cash, SL Bariholomew’$ Mos^kU BeporUt voL xvi 
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vent any convulsions in the corresponding limb, it still loses its 
irritability, though not so soon as the undivided nerve. 

On the Brain. — Small doses increase the mental powers 
and sharpen the senses. Large doses cause anxiety and malaise, 
but the functions of the cerebrum continue until death, the mind 
remaining clear to the last. The convulsions are not cerebral 
<pp. 179, 180). 

On tlxe Spinal Cord. — The spinal cord is greatly stimulated, 
so that a slight stimulus through a sensory nerve produces not 
merely increased reflex action but, by increasing the diffusion or 
‘ radiation ’ of impulses, causes general convulsions. This action 
of strychnine has been supposed to be due to increased excitability 
of the nerve-cells in the spinal cord, but is more probably caused 
by an alteration in the comparative rate of transmission of 
stimuli from one cell to another (pp. 161, 173). The con- 
vulsant action of strychnine was first localised to the spinal cord 
by the experiments of Magendie, as already described (p. 180). 

Strychnine acts more powerfully when injected into the rec- 
tum than when swallowed, contrary to the general rule. 

Brucine, thebaine, and some other opium alkaloids act in 
the same way as strychnine. 

The effect of brucine in producing convulsions has been said 
to depend on admixture with strychnine. Mr. Shenstone pre- 
pared some pure brucine, and in experiments with this I have 
found it cause convulsions and death in rabbits when injected 
subcutaneously. It appears to be both less powerful than strych- 
nine, and to be eliminated more rapidly, for when given to rats 
as a paste with butter it caused no symptoms whatever. 

* Methyl-strychnine and methyl-brucine, like methyl-the- 
baine, do not affect the cord, but paralyse the ends of the motor 
nerves, like curare. 

Uses. — Strychnine is one of the best gastric tonics in 
dyspepsia when there is a tendency to catarrh and congestion. 
It probably acts by perfecting co-ordination between the various 
functions of the parts concerned in the processes of digestion 
and assimilation. It probably also increases the movements of 
the stomach and gives tone to the gastric vessels, and thus re- 
lieves congestion of the stomach clue to broncliitis, cirrhosis, 
and cardiac disease (p. 367). As a tonic it is very useful during 
convalescence from acute diseases, in anaemia, in dyspepsia due 
to indigestible articles of diet or excess of alcoholic stimulants ; 
also in ‘ sick headache ’ in doses of one minim of tincture of nux 
vomica in a teaspoonful of water every ten minutes (Einger). 

In doses of 10 min. before meals I have found it prevent 
frontal headache in persons liable to it. 

It also gives contractile power to the intestines and is used 
as an adjunct to purgative pills. A very good dinner pill is 
pil. rhei co. gr. iv., pulv. ipecac, i gr., ext. nucis vom. ^ gr. ; given 
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before dinner. A few drops of tincture of nux vomica just before 
dinner both increase the appetite and tend to lessen habitual 
constipation. In dilated heart it is useful as a cardiac tonic. 
It is useful as a respiratory stimulant in bronchitis, especially 
when there is a tendency to failure of re^iration. 

The night-sweats of phthisis are usually checked by taking 
10 min. of tincture of nux vomica at bed-time. The probable 
mode of action has already been discussed (p. 443). It may 
also increase the cough during the day. 

In depression due to mental overwork it is very valuable, as 
it increases the mental powers, but we must be cautious not to 
give it for too long a time. One of the chief dangers of giving it 
to overworked men is that it increases their powers temporarily 
and they are tempted to overwork themselves still more. 

In some forms of paralysis (hemiplegia, paraplegia, wrist- 
drop), except where there still exist symptoms of irritation, it is 
serviceable ; it is also useful in some forms of local paralysis, as 
atony of the bladder. It is useful in infantile paralysis after 
the acute sjTuptoms have passed away. 

In sexual debility it is often serviceable. Its marked aphro- 
disiac action is sometimes inconvenient and interferes with its 
use as a tonic (p. 450). In some cases where debility is asso- 
ciated with sexual excess, strychnine increases instead of dimi- 
nishes the weakness, and in such cases bromide of potassium 
should be employed. It has been used in hysteria and chorea 
with low spirits. It is a cumulative poison, as it contracts the 
renal arteries and thus prevents its own excretion (p. 40). 

Curare. Not ofl5cinal. — Synonyms : Cubaiu, Woorahi, Wou- 
RAiii, Urari, Ticunas. 

This substance appears to be an extract from a species of 
Strychnos mixed with some mucilaginous juice. 

Characters. — A black extractiform body some specimens of which ore 
readily soluble in water, but others leave an insoluble residue. 

Composition. — It contains an alkaloid, curarine. 

Action. — It paralyses the peripheral ends of motor nerves 
even when given in very minute doses (p. 147). Larger doses 
paralyse the vag:us and the ends of sensory nerves. As poison- 
ing progresses the spinal cord is paralysed, and finally the 
heart. Voluntary muscles appear to be Uttle affected, yet their 
contractility is somewhat diminished, and this diminution begins 
even before the motor nerves themselves are paralysed. The 
vessels of the surface become dilated, and sometimes a peculiar 
erythematous rash appears on the skin in dogs. The blood- 
pressure is little affected by small doses, but is much lowered 
by large ones. When injected into the salivary gland it causes 
intense salivation, which appears to be paral^ic (p. 856). In 
men who have been slightly poisoned by it, it has produced in- 
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creased secretion of the sweat, tears, nasal mucus, saliva, and 
urine, with a feeling of weariness and disinclination to move. 
Large doses produce death by paralysis of the muscles of re- 
spiration, but, the motor nerves of the extremities being para- 
lysed, no convulsions occur. Although the motor nerves are 
paralysed to such an extent that they will not excite muscular 
contractions, even when the nerve-centres are powerfully stimu- 
lated by asphyxial blood, they still cause muscular contractions 
when irritated by an interrupted current in a warm-blooded 
animal poisoned by curare, in frogs the poisoning may be so 
complete that no irritation of the trunk of a nerve will excite 
contraction in the muscles supplied by it. Curare is rapidly 
eliminated by the kidneys, and if artificial respiration be kept 
up complete recovery occurs. I have succeeded in restoring an 
animal completely by this means, after it had been apparently 
dead for four hours. When given internally, curare is so rapidly 
eliminated that it usually produces no symptoms. When given 
in a very large dose on an empty stomach, symptoms of poison- 
ing may occur. If elimination be prevented, by excision of the 
kidneys or ligature of the renal vessels, poisoning occurs, and in 
this case death is usually preceded by convulsions. So rapidly 
does elimination occur, that the urine of a frog poisoned by curare 
will paralyse a second frog injected subcutaneously, and the urine 
of the second will even paralyse a third. 

Uses.— 'It has been employed, but without much benefit, in 
epilepsy and chorea, and has been used with success in traumatic 
tetanus. In poisoning by strychnine it is not so useful as 
chloral. A case of hydrophobia has been described by Offenburg 
in which the subcutaneous injection of curare, to such an extent 
as to keep the patient almost, though not quite, paralysed for 
some time, effected a cure. If this were really so it would be 
most important, but from a comparison of the symptoms de- 
scribed by Offenburg with those of three fatal cases I have myself 
seen, I am inclined to think that his case was one of hysteria 
mimicking hydrophobia. 

Gelsemium, iB. and U.S.P. Gelsemium. Yellow Jasmine. 
The dried rhizome and rootlets of Gelsemium nitidum (G. semper- 
virens). 

Characters. — Nearly cylindrical, from J to 6 inches or more in length, 
and commonly from 1 to J inch in diameter, with small rootlets attached to, 
or mixed with, the larger pieces; light yellowish -brown externally, and 
marked longitudinally by dark purplish lines ; fracture splintery ; bark thin, 
presenting silky fibres in its lioer, and closely attached to a pale yellow 
porous woody axis, with evident medullary rays, and with or without pith, 
Odotpr somewhat narcotic and aromatic ; taste bitter. 

CouposmoK. — It contains an alkaloid, gelaemine. 

DogB.— 5 to 80 grains. 
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Pbepabations. 

BJP. DOSE. 

Bitraotniii Oelsemli Alool&olloiim ^^2 gr. 

Tlnotora Oelsemll 5>20 min. 


U.8.P. 

Eztraotum Gklsemii Fluidum. 5-20 min. 

Tinctuia Gelsemii ^2J fl. dr. 


Action. — ^When applied to the eye it produces dilatation of 
the pupil and paralysis of accommodation. It appears to para- 
lyse the sensory columns of the spinal cord, Tfhile it excites the 
motor centres both in the brain and cord. The motor centres 
themselves become paralysed subsequently. This action causes 
in frogs paralysis, which is at first accompanied by increased 
reflex excitability, so that irritation gives rise to tremor or 
tetanus. Afterwards the reflex excitability completely disap- 
pears. In mammals a peculiar affection of the bead is noticed, 
consisting in spasmodic attacks of tremor. The tremor affects 
the fore feet also and sometimes the hind legs. A kind of ataxia 
is also observed in the fore legs, which sometimes slip about and 
sometimes make abnormal tunning movements. This is suc- 
ceeded by paralysis of the voluntary muscles and of respiration. 
The vagus is paralysed, the blood-pressure is diminished, the 
pulse rapid, and the heart weak. Death occurs from paralysis 
of the respiration. In man large doses have caused giddiness, 
double vision, numbness of the fingers, tremor of the head, 
difficult respiration, nausea, vomiting, and partial paralysis of 
the tongue and eyes, so that ptosis occurs, and difficulty is felt 
in moving the eyes or tongue. 

Use. — It is chiefly used in cases of neuralg^ of the fifth 
nerve, in toothache, sick headache, and in rheumatism. 

U.S.P. Spigelia. Spiqelu. Pinkboot. Mabtland Pink. 
Cabouna Pine. — The rhizome and rootlets of Spigelia mary- 
landica. 

Chakactebs. — Bhizome two inches (6 centimetres) or more long, about 
one-eighth of an inch (3 millimetres) thick, horizontal, bent, somewhat 
branched, on the upper side with cup-shaded scars ; on the lower side with 
numerous, thin, brittle rootlets about four inches (10 centimetres) long ; dark 

n lish Inown ; somewhat aromatic, sweetish and bitter. 

t should not be confounded with the underground portion of Phlom 
Carolina, the rootlets of which are brownish-yellow, rather coaree, straight, 
and contain a straw-coloured wood underneath a readily removable bark. 


I'SEPAIUTIOH. 


DOSE. 

Estraetnm Spigelia Slnidom 10-*i0 min. 

Use. — It is very genoraDy used as an anthdmUitiCy and is 
best given with a cathartic, as senna. 
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GENTIANACEiE. 

Gentiatue Radix, B.P. ; Gentiana, U.S.P. Ghntiam Boot, 
B.P. ; Gbntian, U.S.P. — The dried root of Oenticma Uitea. 
Mountainoas districts of Central and South Europe. 



Fig. S08.— Gentian, half the natural size. 

Characters. — From half an inch to one inch in thickness, several inches 
in length, often twisted, much wrinkled, or marked with close transverse 
rings; brown externally, yellow within; tough and spongy; taste at first 
eweetish, afterwards very bitter. 

Composition. — Gentio-picrin, from which the root derives its 
hitter taste ; it is soluble in water. Also gentianin, which is 
tasteless and only slightly soluble in water. 

Preparations. 


x>osb. 

B rtra etam Oeatlaase 2-10 gr. 

laftisnm Oentlanse Compositiim l>-2 fi. oz. 

Tinotmra Oantianse Composite fi. dr. 


tr.8.p. 

Extraotum Gentianaa 2-10 gr. 

„ „ Fluidum 8-30 min. 

Tinctura „ Composita 1-4 fl. dr. 


B.V. Xnftisiim Oenttanse Composltnm. — Boot, 1 part ; bitter orange peel, 
1 part ; fresh lemon peel, 2 parts ; and boiling water, 80 parts. 

Ttnetara OentlansB Composltiim.— Boot, 1| oz. ; bitter orange peel, } oz. ; 
•cardamoms, | oz. ; proof spirit, 20 fl. oz., B.P. Gentian, 8 ; bitter orange peel, 4 ; 
cardamom, 2 ; diluted alcohol up to 100, U.SF. 

UsB. — Gentian is a simple, bitter stomachic tonic. It is 
used in atonic dyspepsia, to give tone to the stomach and increase 
the appetite. Also used as a general tonic. 

Chirata, B. and U.S.P. Chiketta. — The dried plant Ophe- 
lia Chirata ; collected when the fruit begins to form. Northern 
India. 

CsABAOTXBB. — Stems about three feet long, of the thioknese of a goose- 
round, emooth, pale-brown, branched ; branches opposite ; flowers 
small, numerous, panioled ; the whole plant intensely bitter. 

CoHPOsmoH. — Ophelic acid, soluble in water and forming a 
aoluble compound with tannic acid; and chiratin, soluble in 
warm water and forming an insoluble compound with tannic acid. 
Both eubstances are intensely bitter. 
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PBEPAEiLTIONS. 

DOSS. 

Znltesusn OhlratsD (1 in 40 of water at 120^ F.) 1-2 fl. oz. 

TIaonura dilratae i-2 fl. dr. 

V.B.P. 

Extraotnm Chiratie Fluidom 16-80 min. 

Tinotoxa Obirate.... fl. dr. 



FM. 30f.->Chiretta, hMli the utoral ilse. 


Uses. — As a bitter tonic like gentian. It has been supposed 
by some to be specially useful in disorders of the liver. 

CONVOLVULACEiE. 

B.P. Scammonise Radix. Scammony Root.— The dried root 
of ConvoJmdus Scamnumia, Syria and Asia Minor. 

Chabactebs. — ^Tap-sbaped roots, often twisted, sometimes three inches 
in diameter at the top, brown without, white within, slightly odorous but 
tasteless. Ether agitated with the powder and evaporated leaves a residue 
having the properties of scammony resin. 

Composition. — Resina Scammoniae (g.r.). 

Pbbpabations. 

Dosa. 

S-8 gr. 


TT.S.P. 

Besina Soanunonii 


.4-Sgr. 
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Scammonium, B. and U.S.P. Scammony.— A gum-resinous 
-exudation obtained by incision from the living root of Convolwlus 
Scammonia, hardened in the air. Chiefly in Asia Minor. B.P. 
A resinous exudation from the root of Convolvulus Scammonia^ 

U.S.P. 

Charactebs. — In irregular, angular pieces or circular cakes, ash-grey and 
rough externally ; fresh fracture, resinous, splintery, shining, black when d]^ ; 
odour and flavour cheesy ; causes, when chewed, a shght prickly sensation 
in the back of the throat ; easily triturated into a dirty-grey powder, and 
•converted with water into a smooth emulsion. 

Composition. — Gum and resin. 

Adulterations. — Chalk, starch, wood-ashes, and gum. 

Tests. — It does not effervesce with hydrochloric acid (no chalk). Boiling 
water agitated with the powder, cooled and filtered, does not st^e a blue 
•colour with tincture of iodine (no starch). Ether removes from 80 to 90 per 
cent, of resin ; and what remains is chiefly soluble gum, with a little mois- 
ture (no wood ashes). 


Pbefabations. 


B.V. ‘ DOSE. 

Mistura Soammonll ^2 fl. oz. 

Beslna Boammonlae 3-8 gr. 


U.S.P. 

Besina Bcammonii 4-8 gr. 

B.V. BUatara Scammonll. Scaumokt Mixtube. — S cammony (3 gr.) tritur- 
ated with milk (1 fl. oz.). 

Scammonix Resina, B.P. Resina Scammonii, U.S.P. 

Besin of Scammony. 

Charactebs. — In brownish, translucent pieces ; brittle ; resinous in frac- 
tiure ; of a sweet firagrant odour if prepared from the root. It cannot form 
singly an emulsion with water. Ether dissolves it entirely. 

Preparation. — Extracted from the root by percolating with alcohoL 

Composition. — Principally jalapin soluble in ether, in this 
respect differing from the convolvulin of jalap. The resin also 
contains other substances the properties of which are imperfectly 
known. Contains no gum. 

Impurity. — Guaiacum fraudulently added. 

Test. — T he tincture does not render the fresh out surface of a potato blue. 


Preparations. 

DOSE. 

Oonfeotlo Seamiiioiili 10-80 gr. or more. 

Extraotum Colooynthidis Compositum 5-15 gr. 

PiluU Colooynthidis Composita (vide p. 522) 5-10 gr. 

„ „ et Hyoscyami (vide p. 522) 6-10 gr. 

Vllnlft BouiinoiiU Composita {vide p. 523) 5 gr. 

:rnms Soammoall Oompositus 10-20 gr. 


. U.S.P. 

Extraotum Colooynthidis Compositum 5-20 gr. 

Ooaliaotlo •oammoail. Coniectzon or Soammont.-- B esinoi 8oammoiiy« 
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8 oz. ; ginger, oz. ; oil of caraway, 1 fi. dr. ; oil of doves, ^ fl. dr. ; symp, 8 fl. 
oz. ; clarified honey, oz. 

VnlTls Soammonll Oompositaa. Compound Powdeb ov Soammomt.— 
Soammony resin, 4 ; jalap, 3 ; ginger, 1. 

Action and Uses. — ^It increases the secretion of the intestines 
and acts as a drastic purgative. It is used as a derivative in 
dropsy and cerebral affections. It is also used, in combination 
with other drugs, as a vermifuge for tape-worm in children. It 
combines with the sodium in the bile, and its solution in bile is 
necessary to its action (Buchheim). 

Jalapa, B. and U.S.P. Jalap. — The dried tubercles of 
Ipoincea Purga (Exogoniuni Purga)^ B.P. The tuberous root of 
Exogonium Purga, U.S.P. Mexico. 



Fio. 510. -Jalap, reduced to J in size. 


Characters. — ^Varying from the size of a nut to that of an orange, ovoid, 
the larger tubercles frequently incised, covered with a thin, brown, wrinkled 
cuticle ; presenting, when cut, a yellowish-grey colotir, with dark brown con- 
centric circles. 


Preparations. 

BJP. DOSE. 

g xtr actnm FalapflD 5-16 gr. 

VolTla Falapse CompoaStna 20 60 gr. 

Pulvis Scammonii Compositus 10-20 gr. 

Baaiiia Jalapae 2-5 gr. 

Ttaotnra Jalapaa ^-2 fl. dr. 

U4I.P. 

Abstractum Jalapie 7-10 gr. 

Pulvis JalapaB Compositus 30-60 gr. 

Besina Jalap® 2-5 gr. 

Pilul® Cathartic® Composit® {vide p. 523) 1-3 pills. 


FulTla Falapae Compoaitiaa. Compound Jalap Powder. — B.P. Jalap, 5 ; 
acid tartrate of potassium, 9 ; ginger, 1 part U.S.P. Jalap, 35 ; acid tartrate of 
potassium, 65. 

Jalapse Resina, B. and U.S.P. Behin of Jalap. — Ex- 
tracted from jalap by rectified spirit. 

Characters and SoLUBiuTy. — In dark-brown opaque fragments, trans- 
lucent at the edges, brittle, breaking with a resinous fracture, readily reduced 
to a pale brown powder, sweetish in odour, acrid in the throat, easily soluble 
in rectified spirit, but only partially so in ether, and insoluble in oil of tur- 
pentine. 

PBEPARiiTiON. — ^Digesting and gently heating the jalap with rectified 
spirit, precipitating the resin with water, evaporating by a water bath, and 
mying. 

Composition. — The resin consists of convolTuUn in com- 
bination -with another resinous substance (gammaresin), which. 
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is the part dissolved by ether. The convolvulin of jalap differs 
from the jalapin of scammony in being insoluble in ether. 

Prepakation. 

B.P. 

Pilula Scammonii Composita {vide p. 523). 

Action and Uses. — Jalap is a hydragogue purgative, used 
for constipation, dropsy due to renal disease, and cerebral affec- 
tions. It is best given with acid tartrate of potassium, as in Pulv* 
JalapsB Co. Like scammony, it is dissolved by the bile, and 
appears to require it in order to act. It has no action when 
injected subcutaneously, nor when injected into the veins. It 
has no irritant action when locally applied to the skin or mucous 
membranes of the eye or nose, nor has it any diuretic action, or 
any action on the nervous system. 


SOLANACEiE. 

U.S.P. Dulcamara. Dulcamaba. Bitteeswebt. — The dried 
young branches of Solanuvi Dulcamara. From indigenous plants 
which have shed their leaves. 

Charactebs. — Light, hollow, cylindrical, about the thickness of a goos6< 
quill ; bitter and subsequently sweetish to the taste. 



a b 

Fia. Sll.— Dulcamara, a, reduced b, natural tbicknegs. 


CoMPosiTioH. — It contains solanine, and less dulcamarine, 
both alkaloids, amorphous, and of a bitter taste. It yields also 
sugar. 

Prepabation. 


XJ.8JP. I>OSE. 

Extractum Dulcamar© Fluidum 1 fl. dr. 


Action. — The action of dulcamarine has not been investi- 
gated. 

Solanine, both in warm and cold-blooded animals, paralyses 
the central nervous system mthout affecting the peripheral 
nerves or voluntary muscles. It slows the be^ and respira- 
tion, lessens sensibility, and causes death with convulsions. In 
warm-blooded animals there is constant fall of temperature, 
and there is entire absence of any action on the pupil. In mart 
it produces weakness, laboured breathing, nausea, vomiting, and 
drowsiness, but no true sleep. The pupil is unaffect^ and 
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there is no increased movement of the bowels, diuresis, or dia- 
phoresis. 

Uses. — Dulcamara is chiefly used as an alterative in scaly 
skin diseases, in which it is often combined with antimony. It 
has been recommended by Husemann in chronic bronchial 
catarrh, asthma, and whooping cough. 

Capsid Fnictus, B.P. ; Capsicum, U.S.P. Capsicum 
Fruit, B.P. ; Capsicum, U.S.P. — The dried ripe frmt of Capsicum 
fastigiatum. Zanzibar. 

Characters. — Pod membranoust firom five to eight lines long, two lines 
broad, straight, conical, pointed, smooth, shining, but somewhat corrugated, 
orange-red ; intensely hot in taste. 

Composition. — An exceedingly acrid, volatile substance, 
capsaicin, and an alkaloid resembling coniine in odour. 

Adulteration. — The powder is occasionally found adulterated with red 
lead. 

Test. — Digest in nitric acid and add sulphate of sodium. There should 
be no precipitate of sulphate of lead. It should bum away without residue 
of lead. 

Prefabations. 


DOSS. 

Ttnetnra Capatcl 5-20 min. 


(as a gar^jle, fl. dr. in 5 oz. ol fluid). 


u.so*. 

Extractum Capsid Fluidum 2-10 min. 

Oleoresma Capsid jJ-l mm. 

Tinctura Capsid H min. to 2 fl. dr. 

Emplastrum Capsid 

Action and Uses. — Externally capsicum is an irritant, pro- 
ducing warmth, redness, and vesication. Internally it is an 
irritant, and in large doses will produce gastro-enteritis. 

It has been used for unbroken chUblains, neuralgia, and 
rheumatic pains. The Emplastrum Capsici of the U.S.P. is a 
useful application in cases of myalgia and sciatica. Internally 
it may be used as a gargle for tonsillitis, pharyngitis, and re- 
laxed Bore-throat. It is used as a condiment, and to relieve 
flatulence. It is also recommended to relieve the sinking in 
the epigastrium felt by dipsomaniacs. It promotes appetite and 
Btimiilates the stomach. 

Scb-Ordsb.— ATROPE^ . 

Belladonnas Folia, B. and U.S.P. Belladonna Leaves. 
The leaves of Atropa BeUadon^m^ U.S.P. The fresh leaves, with 
the branches to which they are attached, of the deadlv night- 
shade, Atropa Belladonna ; also the leaves separated from the 
brwches and carefully dri^ ; gathered from wild or cultivated 
British plants when the fruit has begun to form, BJP. 
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Chabactebs. — Leaves alternate, three to six inches long, ovate, a.cnte, 
entire, smooth, the uppermost in pairs and unequal. The expressed juice, 
or an infusion, dropped into the eye, dilates the pupiL 

Composition. — Less than one per cent, of atropine, and a 
small proportion of asparagin. More atropine is obtained from 
the leaves of mature plants than from those gathered before 
inflorescence. 


Pbeparations. 

POSE. 

Bxtraotnm BelladonnsB (green) 1-1 gr. 

Tinotiira m (from dried leaves) 5->30 min. 

Snocaa h (from fresh leaves) 5-15 min. 


u.s.p. 

Extractum Belladonnae Alcoholicum i gr- 

Tinctura Belladonnas 8-30 min. 

Unguentum „ 


Belladonnae Radix, B. and U.S.P. Belladonna Root. 
The dried root of Atropa Belladonna. Britain or Germany. 

Characters. — From one to two feet long, and from half an inch to two 
inches thick, branched and wrinkled, brownish-white. An infusion dropped 
into the eye dilates the pupil. Boots which are tough and woody, breaMng 
with a spHntery fracture, should be rejected. 

Composition. — Two alkaloids, atropine and belladonnine, 
the former under one per cent. Also a red colouring matter, 
atrosin, 

PllEPARATIOXS. 

b;p. 

Atropina ssttJs 8^- 

Btnlineiitiiiii BeUadonnee (1 oz. to 1 fl. oz., vide p. 516) 

Bxtraotimi BelladonnaB BAoobollonm gr* 

I alcoholic extract 


Atropina 

Abstractum Belladonnfc i gr. 

Emplastrum „ 

Extractura 1-2 min. 

Linimentum (vule p. 517) 


Atropina, B. and U.S.P. Atropine, Cj^H^aNOj; 289. — 
An alkaloid obtained from belladonna. 

Pbepabation. — It cannot be profitably prepared on a small scale. The 
chief parts of the process are the precipitation of acid colouring matters from 
a strong tincture by means of lime, removal of the alcohol, addition of water 
and caAonate of potassium, taking up the alkaloid from the alkalme solution 
by chloroform, and subsequent purification. 

Characters. — In colourless, acicular crystals. 

Solubility.— Sparingly soluble in water, more readily in alcohol and in 
«ther. . ... 

Reactions. — Its solution in water has an alkaline reaction, gives a citron- 
yellow precipitate with terchloride of gold, has a bitter taste, and powerfully 
dilates the pupiL It leaves no ash when burned with free access of air. It 
is an active poison. 
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The following test has been proposed for the menoibers of the ^up ot 
mydriatio alkaloids— atropine, hyosoyamine, datnrine, duboisine, ana homa- 
iropine. To a small portion of atropine in a test-tube add about 2 o.o. of a 
5 per cent, solution or merourio chloride in 50 per cent, of alcohol, and warm 
gently. A precipitate will at once appc^, and become brick-red in colour. 
This test does not answer in dilute solutions, neither does it turn out well if 
atropine be added to the mercury. Other alkaloids give for the most part a^ 
white precipitate (Gerrard). 


Prepakations. 

B,F. DOSE. 

Atropinse Sulpluui gr. 

Liquor Atropinie Sulpbatis 4 gr. in 1 tl. oz J-.6 iuin. 

ViMnientiim AtroplBflD (with rectified spirit ^ fi. dr. and 
prepared lard 1 oz.) 8 gr. in 1 oz 

Atropinz Sulphas, B. and U.S.P. Svlphatb of Aibo- 

PINB. 

Preparation. — By dissolving atropine in dilute sulphuric acid and eva- 
porating. 

Characters. — A colourless pow der. 

SoLUBiUTT and Eeactions. — Soluble in water, forming a solution which 
is neutral to test paper, and when applied to the eye dilates the pupil as the 
solution of atropine does. It leaves no ash when burned with free access 
of air. 

Uses. — Intended for external application. It is a powerful 
poison. 

PREPAKATION. 

U.8.P. 

Uquor Atropinae Solphatis (1 in 100 of camphor water). None. 

X ta in elAae Atroplaae gr. in each). 

General Action of Belladonna or Atropine. — The first 
toxic symptoms to appear after a small dose are dryness of the 
mouth and headache. After full doses the pupils become 
dilated, a red rash appears on the skin like that of scarlatina, 
and a deUiium of a pecuhar and often of a pleasant character 
ensues, in \yhich there is a great desire for movement and ac- 
tivity, with a feeling of great lassitude (p. 200). The pulse 
becomes rapid. This is generally followed by sleep. 

With larg^e doses, the mouth becomes so dry that swallowing 
is almost impossible, and the attempt to swallow may bring on 
general convulsions like hydrophobia ; these convulsions are 
followed by paralysis, stupor, often alternating with delirium, 
coma and death, preceded by marked failure of the heart’s action 
and of respiration. Death is due to asphyxia. 

Special Action. — Locally applied it diminishes the sensi* 
bihty of the sensory nerves (whether applied as liniment or in- 
jected subcutaneously). It can be absorbed from the skin and 
produce its general symptoms. 

It stimulates the centres in the brain, but tends to paralyse 
# / naotor nerves, hence causing that peculiar form 

of delirium in which a constant desire for action is associated 
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with lassitude. The spinal cord is £u:st stimulated, then para- 
lysed. 

In a frog the primary stimulation quickly passes off, and there 
follows gradually increasing weakness both of respiratory and 
voluntary movements, until these become entirely abolished. 
If the frog be kept in this condition for four or five days, this 
state of absolute paralysis passes off and is succeeded by a con- 
dition of excitement with violent tetanic convulsions which may 
be brought on by the slightest afferent stimulus. Various ex- 
planations of this action have been given {vide p. 171). 

The endings of motor nerves in voluntary muscles are para- 
lysed by large doses, but small doses will paralyse the efferent 
nerve-endings which terminate in peripheral ganglia (e.g. vagus), 
and in involuntary muscle (p. 139). The converse is the case 
with curare. 

Atropine has no action on voluntary muscles. Involuntary 
muscle is paralysed by large doses (p. 139). 

On the Eye. — The pupil is dilated and the eye becomes 
bright, dry, and injected. The power of accommodation is para- 
lysed, and by large doses intraocular tension is increased. For 
the mode of action, vide pp. 220-225. 

On the Circulation. — The action of atropine on the excised 
heart of the frog affords an illustration of the statement I have 
made (p. 45), that in all probability contradictory observations 
frequently depend on differences in the temperature at which 
the observations were made. Thus Bowditch and Luciani found 
the contractions, both of the frog’s heart containing ganglia and 
of the apex alone (p. 308), were rendered more powerful by 
atropine, while Gnauck, on the contrary, found that the contrac- 
tions of the ventricle were diminished both by atropine and 
hyoscyamine. Kronecker and Schapiro have found that these 
contr^ictory observations are both correct, but at different 
temperatures. When the temperature is low (7° to S'’ C.) the 
ventricular contractions are enlarged by atropine, but diminished 
by it when the temperature rises over 15® C. Large doses of 
atropine completely paralyse the intracardiac inhibitory appa- 
ratus, while at the same time they stimulate the vagus centres 
in the medulla. 

Atropine is supposed to act upon inhibitory ganglia in the 
heart itself, not upon the vagus endings, in which respect it 
differs from nicotine {vide p. 314). 

Sometimes there is a primary slowing of the pulse rate, 
followed by quickening ; but it is uncertain whether this is due 
to stimulation of the vagus centre, or of the inhibitory apparatus 
in the heart. 

Small doses raise the blood-pressure by stimulating the vaso- 
motor centre in the medulla, but large doses diminish it by 
paralysing the vaso-motor centre and partly by paralysing the 
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peripheral vaso-motor ganglia or mnscnlar fibres of the walls of 
the arteries themselves (p. 282). Atropine also diminishes the 
sensibility of the heart to changes of pressure within it (p. 299). 

On Respiration. — Atropine first quickens, and then slows 
respiration. This is due to stimulation and subsequent paralysis 
of the respiratory centre in the medulla. When injected into 
the jugular vein it appears to paralyse the ends of the sensory 
fibres of the vagus in the lungs, and thus tends to slow respira- 
tion at first (p. 245). It arrests secretion from the bronchial 
mucous membrane (p. 250). 

On Secretion. — Atropine paralyses the secreting fibres of 
the chorda tympani without affecting the vaso-dilator fibres, so 
that when the chorda tympani is stimulated, either directly or 
reflexly, the flow of blood to the gland is increased, but no fluid 
exudes from the duct (p. 861). 

It probably has a similar action on many, if not all, glands, 
including the sweat-glands, milk-glands, mucous glands, pan- 
creas, and liver. When locally applied it stops the secretion of 
milk and sweat. In the case of the sweat it probably paralyses 
the efferent sweat-fibres which accompany the vaso-motor fibres 
and start from centres in the lumbar and lower dorsal parts of 
the cord (Luchsinger). It does not, however, prevent secretion 
in the intestine after division of the intestin^ nerves (Brunton 
and Pye- Smith). 

The secretion of urine is sometimes increased, but large doses 
may cause retention from paralysis of the bladder. 

On the Intestines — Small doses increase the movements 
of the intestines. This action is probably due to paralysis of the 
inhibitory fibres of the splanchnic, since stimulation of the peri- 
pheral end of the cut splanchnic will cause arrest of movement 
in the nnpoisoned, but not in the poisoned, animal. Moderate 
doses completely arrest peristaltic movements, but the muscular 
fibres of the intestine retain their irritability. Local irritation 
causes a local contraction but no peristalsis. This is probably 
due to paralysis of the intestinal ganglia. 

Large doses stop the movements and paralyse the involun- 
tary muscular fibres of the intestine, so that they only contract 
feebly, or not at all, when directly irritated. 

Tlie Temperature is increased by smaU doses, lessened by 
large ones. 

Certain animals, especially pigeons and rodents, such as 
rabbits, guinea-pigs, and rats, are peculiarly insusceptible to the 
action of atropine. It is not improbable that the insuscepti- 
bility of rodents to the action of atropine depends on the very 
slight tonic action which the vagus exerts on the heart in them 
in their normal condition. When it is paralysed there is little 
change in the circulation, while in dogs the case is very different 
(p. 287). 



CHAP. XXXIV.] 


OOBOLLIFLOBJl. 


989 


Methyl- and ethyl-atropine paralyse the ends of the motor 
nerves, but do not tetanise ; they, however, retain the action of 
atropine on the eye, heart, &c. 

Uses. — Locally applied, belladonna lessens irritability and 
pain, and is hence used as a lotion in photophobia. 

Solution of atropine is employed to dilate the pupil and para- 
lyse accommodation in many conditions which have already been 
mentioned (p. 225). Migrainous attacks frequently depend 
upon astigmatism, hypei*metropia, or other visual disturbances, 
and an attack may sometimes be cut short by the local applica- 
tion of atropine to the eye. 

In the form of a plaster or liniment over the tender spots, it 
is useful in myalgia, neuralgia —especially supraorbital and inter- 
costal neuralgia — pleurodynia, hypersensitiveness of skin, and 
irritability of the chest muscles seen in phthisical patients. The 
pain arising from old adhesions due to pleurisy is relieved by a 
belladonna plaster. 

In the form of ointment it lessens pain and spasm in fissure 
of the anus and the pain and itching of hsemorrhoids. 

It is useful in checking local sweating on the head, hands, or 
feet, in the form of the liniment two or three times a day. 

Atropine is used internally to check the sweating of phthisis 
and other exhausting diseases, in doses of gradually in- 

creased. It may be given in pill, or mixture, or hyj^ermically. 
The beneficial effect may here be due to paralysis of nerves of 
sweat-glands, but is probably due also to the stimulating effect 
on the respiratory centre (p. 443). 

Belladonna stops the secretion of milk, and is hence used 
locally, in plaster or with glycerine (1 in 4), when the mother 
from any cause is unable to suckle her child, and the breast 
becomes swollen and inflamed. 

In leucorrhoea with ulceration of the os uteri, a pessary made 
up of 2 gr. of ext. belladonnsB, with 7 gr. of tannin, and cacao 
butter q.s., is very useful (Trousseau). 

Given internally atropine is useful in extreme salivation, as 
in mercurial ptyalism. In chronic constipation, relief is often 
afforded by sm^l doses of ^-gr. of the extract of belladonna ; in 
children the tincture in a proportionate dose is more suitable 
than the extract. Its action here may be due to diversion of a 
stimulus from the inhibitory to the motor fibres of the splanch- 
nic, or to paralysis of the inhibitory fibres of the splanchnics 
(p. 386). It lessens griping, hence it is a useful adjimct to pur- 
gatives. It is useful in cases of spasm of involuntary muscles, 
as in lead colic, simple colic, asthma, and in the spasm set up by 
renal and biliary calculi (cf. p. 171). 

Intemallv it is usefid in palpitation due to cardiac strain 

299), ana sometimes gives relief in angina pectoris. One of 
the most useful applications in all cases of palpitation, whether 
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aoooxnpanied by pain or not, is a belladonna plaster to the car- 
diac region. As atropine, while it appears to lessen the ex- 
citability of the ends of the vagus in the lung, excites the 
respiratory centre, its action in preventing cough is slight and 
uncertain. As it has the power of completely arresting secretion 
from the bronchial tubes it is useful in cases where there is ex- 
cessive secretion, but where the bronchial mucous membrane is 
already too dry, it is injurious (p. 260). In incontinence of 
urine in children belladonna is a most useful remedy. It 
probably acts by lessening the irritability of the bladder. It is 
also very serviceable in irritability of the bladder with frequent 
micturition in adults (p. 446). 

In epilepsy and chorea it is not of much use, but in frontal 
headaches it is useful in doses of 3 min. of tincture every three 
hours. 

Atropine has been given internally for urticaria; it some- 
times produces striking, though temporary, effects in hyperi- 
drosis. 

As an antidote to opium, 4 min. of liquor atropinse, B.P., 
may be injected subcutaneously, and repeated every quarter of 
an hour until the pupil dilates. 

It has also been used in poisoning by Calabar-bean, and has 
been found useful in chloroform-poisoning, when death is im- 
pending from stoppage of the heart. Doses sufficiently large to 
paralyse the inhibitory apparatus must be used. 

Hyoscyami Folia, B.P. ; Hyoscjramus, U.S.P. Hyoscyamus 
Leaves, B.P. ; Hyoscyamus, D.S.P. — The fresh leaves, with the 
branches to which they are attached, of Hyoscyamxis nigcry also 
the leaves separated from the branches and carefully dried, col- 
lected from plants of the second year’s growth. 

Characters. — Leaves sinuated, clammy, and hairy. The fresh herb has 
a stroi^, unpleasant odour, and a slightly acrid taste, which nearly disappear 
on drying. The fresh juice, dropped into the eye, dilates the pupil 

Composition. — A volatile alkaloid, hyosc]ramine, soluble 
in water and spirit. It is decomposed, and its physiological 
action neutralised by caustic alkalis. It is isomeric with, but 
not identical with, atropine. Nitrate of potassium and other 
inorganic salts are present in the leaves. 

Pkepabatxons. 

B.F. nosB. 

Xztimetiim SxMoymtiit 5-10 gr. or more. 

muccmm n dO min. to 1 fl. dr. or more* 

Tlaetura „ 80 min. to 1 fl. dr. 


U.B.P. 

Abstractum Hyoscyami.. 8-5 gr. 

Exiraotom „ Alooholioom...2 gr. 

.» „ Fluidom 5-10 min. 

Tinctuia - 1 fl. dr. 
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U.S.P. Hyoscyaminac Sulphas. Sulphate op Hyoscyaminb, 
<C„H33N08)2.H3S04 ; 676. — The neutral sulphate of an alkaloid 
prepared from hyoscyamus. 

It is found also in the seeds of Belladonna Stramonium , and 
in Duhoisia myoporoides, the alkaloid of which (duboisine) is 
identical with hyoscyamine. Hyoscyamine is isomeric with 
atropine. 

Characters. — Small golden-yellow, or yellowish- white scales or crystal 
or a yellowish-white, amorphous powder, deHquescent on exposure to air, 
odourless, having a bitter and acrid taste and a neutral reaction. 

SoLUBiiiiTY. — ^Very soluble in water and in alcohol. 

Reactions. — When heated on platinum foil, the salt chars and is finally 
completely dissipated. An aqueous solution of the salt is not precipitated by 
test-solution of platinic chloride. With chloride of gold it yields a precipi- 
tate, which, when recrystallised firom boiling water acidulated with hydro- 
chloric acid, is deposited on cooling (without rendering the liquid turbid) in 
brilliant, lustrous, golden -yellow scales (difference firom atropine). The 
aqueous solution yields, with test-solution of chloride of barium, a white pre- 
cipitate insoluble in hydrochloric acid. 

Dose.— -gV gr. to 1 gr. 

Action and Uses. — The physiological action of hyoscyamine 
is like that of atropine and daturine. Hyoscyamus is used 
chiefly as an adjunct to purgatives to lessen griping. It is also 
used to lessen spasm, and to allay pain and irritation of the 
bladder. It has also been employed as a sedative to the nervous 
system. 

U.S.P. Stramonii Folia. Stramonium Leaves. — The dried 
leaves of Datura Stramonium, Thorn Apple. 

Characters. — Large, ovate, sinuous, deeply cut ; of a heavy odour, which 
is strongest while they are drying, and of a mawkish, faintly bitter, nauseous 
taste. 

Composition. — A very small proportion of daturine. The 
other constituents are chiefly saline and mineral matters. 

Stramonii Semina, B.P. ; Stramonii Semen, U.S.P. 

Stramonium Seeds, B.P. ; Stramonium Seed, U.S.P. — The dried 
ripe seeds of Datura Stramonium, 

Fio. 313. —Stramonium aeoda. 

Characters. — ^Brownish-blaok, reniform, flat, rough; inodorous unless 
bruised, when they emit a peculiar, heavy smeU. 

Composition. — Contains an alkaloid, daturine, identical with 
atropine, and also some hyoscyamine. 

Pbxparatxons. 


noSB. 

abctraotum Stramonti gr. 

Tinotura m 10-80 nun. 
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U.S.P. DOSS. 

Extraotmn Stramonii ^-gr. 

„ „ Fluidum 1 min. 

Tinctura „ .10-80 min. 

Ungoentom 


Action and Usb. — The impure alkaloid daturine, consisting 
of atropine and hyoscyamine, has exactly the same physiological 
action as atropine, though less powerful. 

The chief use of stramonium is as an antispasmodic in cases 
of asthma. It is often employed in the form of cigarettes during 
the attack, or the fumes of the ignited powder are inhaled. A 
mixture of potassii nitras, potassii chloras, stramonium, and 
ipecacuanha has been employed with good effect in asthma by 
inhaling the fumes of the i^ited mixture. The leaves of Da- 
tura Tatula have been substituted for Datura Stramonium. 

Tabaci Folia, B.P. ; Tabacum, U.S.P. Leaf Tobacco, 
B.P. ; Tobacco, U.S.P. — The dried leaves of Virginian Tobacco, 
Nicotiana Tabacum. Cultivated in America. 

Cbaractebs. — L arge^ mottled-brown, ovate or lanceolate, acnminate 
leaves, up to twenty inches (60 centimetres) long, bearing numerous short, 
glandular hairs ; having a peculiar, heavy ^our and nauseous bitter, acrid 
taste; yielding, when distilled with solution of potash, an alkaline fluid, 
which has the peculiar odour of nicotine, and precipitates with perchloride of 
platinum and tmcture of galls. Not manufactored. 

Composition. — A volatile liquid alkaloid, nicotine, is con- 
tained in tobacco as a malate, and is obtained by distillation 
with an alkali. The leaves contain also nicotianin, or tobacco- 
camphor, which crystallises out from an aqueous distillate. 
Besin, gum, and several inorganic compounds are also present. 

OsNEBAii Action. — Tobacco stimulates and then par^yses the 
motor nerves of involuntary muscles and the secreting^ nerves 
of glands. In consequence of this action on the gastro- 
intestinal tract, there is in poisoning by tobacco nausea and 
vomiting, with intense prostration and wretchedness. In con- 
sequence of the action of the drug on the heart and vaso-motor 
S3rstem, there is paleness of the face, cold sweats, feebleness of 
circulation, and tendency to faint. The action of tobacco is the 
same as that of its alkaloid, nicotine, though less powerful. In 
frogs, nicotine, after a period of temporary excitement, causes 
a tetanic condition in a peculiar attitude, the head being drawn 
down, the fore legs back, and the hind legs forward ; there may 
be convulsions. This is followed by muscular relaxation. In 
warm-blooded animals there is excitement, difficulty of breath- 
ing, followed by trembling, with expulsion of urine and fesces, 
stupor, staggering gait, convulsions, and death. When the dose 
is very large, the animal may fall with a loud cry and the con- 
vulsions begin at once, deepening into muscular paralysis ; and 
death ensues from failure of respiration, the heart continuing to 
beat after respiration ceases. 

Spbozal Action. — ^The spinal cord is first stimulated (p. 181), 
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giving rise to convulsions, and is afterwards paralysed. The 
convulBions are of spinal origin in the frog, as is shown by such 
experiments as have been already mentioned (p. 180), but those 
which occur before death in mammals are probably asphyxia!. 

Circulation. — Nicotine causes a great diminution of pulse- 
rate and a fall, followed by , a rise, of blood-pressure, the pulse- 
rate still remaining slow ; but if a large dose be given, the pulse- 
rate rises very quickly. The drug first stimulates both the 
vagus roots and its ends in the heart (causing slow pulse- rate), 
and then paralyses the latter (causing high pulse-rate). It does 
not, however, paralyse the inhibitory ganglia of the heart, like 
atropine, since stimulation of the sinus will slow the heart in 
frogs after nicotine-poisoning. The primary fall of blood- 
pressure is due to the slowing of the heart, and the subsequent 
rise to contraction of the peripheral vessels. 

Alimentary canal. — Nicotine stimulates peristalsis markedly 
(p. 383). 

The methyl and ethyl derivatives of nicotine have no teta- 
nising influence on the cord, neither, curiously enough, do they 
paralyse the ends of the motor nerves. 

Uses. — Tobacco is used as an enema in supposed intussus- 
ception, and was formerly used in the reduction of strangulated 
hernia, but as death has occurred from this treatment it must 
be employed with care. 

Owing to its influence on the cord, nicotine has been used in 
tetanus and strychnine-poisoning, but is not of much use. 

Tobaoco-smoking. — The effects produced on the system by 
tobacco-smoking may be partly due to nicotine, but are probably 
rather due to products of its decomposition such as pyridine and 
collidine. In pipe-smoking pyridine (p. 810) preponderates, but 
when tobacco is smoked in cigars, where there is free access of 
air, the chief product of the dry distillation undergone by the 
tobacco is collidine, which is far less active than pyridine (Vohl 
and Eulenburg, viJU p. 812). 

In those accustomed to smoke tobacco, it has a soothing 
effect on the nervous system, but it often acts as a nervous 
stimulant to mental work, as in reading. In these cases the 
effect is probably not due to the nicotine itself, but to the 
stimulus of the smoke on the sensory nerves of the mouth, which 
reflexly stimulates the vaso-motor centre, and dilates the vessels 
of the brain ; since some people produce the same effect by 
sucking sweets, or sipping whisky and water (p. 193). 

There is no doubt that smoking in excess is injurious. It 
produces a furred tonj^e, irritation of the throat, hoarseness, 
often dyspepsia and irritability of the heart, with a character; 
istic rhythm and palpitation (smoker’s heart). This effect on the 
heart is like that produced by partial paralysis of the vagus, and 
disappears when the habit is given up for a time. 
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Sudden faintness is also apt to occur, so that a previously 
strong and healthy man will suddenly fall down in a state of' 
syncope without apparent cause, or the faint may be brought on^ 
by some mental emotion. 

The sight is impaired by habitual excess in tobacco-smoking 

(p. 228). 

Tobacco-smoking is often very useful in asthma, and a pipe 
after breakfast will often relieve constipation. 

Tobacco-snuff is used as an errhine. 


SCROPHULARIACEiE. 


Digitalis Folia, RP. ; Digitalis, U.S.P. Digitalis Leaf, 
B.P. ; Digitalis, Foxglove, U.S.P. — The dried leaf of Digitalis 
jmrptirea^ purple foxglove. Collected from wild indigenous plants, 
when about two-thirds of the flowers are expanded, B.P. The 
leaves of Digitalis, U.S.P. 

Characters. — Ovate-lanceolate, shortly petiolate, rugose, downy, paler oa 
the under surface, crenate. 

Composition. — Contains a number of active principles for- 
merly included tmder the name of dig^talin (vide p. 995). 

pREfARATIONS. 


B.F. 1>0SE. . 

Xnlteamm XMgltalla (3 gr. to 1 S. oz.) S~4 fl. dr. or more. 

Tinetiura (54^ gr. to 1 fl. oz.) 5-30 min. • 


I7.S.P. 

Abatractum Digitalis 4-1 gr. 

Extractum „ i-A gr. 

„ „ Fluidum 1-2 min. 

Infasum „ 1-2 fl. dr. 

Tinctnra „ 5-10 min. 

Higttalla. Ikfcsiok op Dioxtax.is. — Digitalis leaves, dried, 30 gr. ; 
boiling distilled water, 10 fl. oz. Infase in a covered vessel, for one hoar, and 
strain, B J*. Digitalis in No. 20 powder, 8 ; cinnamon in No. 20 powder, 3 ; boiling 
water, 185 ; alcohol, 15 ; water, q.s. Pour the boiling water on the mixed powders 
and macerate for two hours in a covered vesseL Then strain, add the alcohol and 
pass enough water through the strainer to make the infusion weigh 200 parts, U.S.P. 


DigitaUnuixL Digitalin. Not officinal. 

Preparation. — Dissolving out digitalin from an aloobolio extract of the 
leaves by aeetio acid and water, decolorisi^ by animal charcoal. Neutra- 
lising by ammonia and precipitating the digitalm by tannic acid. Rubbing 
with oxide of lead and spirit, to remove the tannic acid. Dissolving out the 
digitalin with spirit, ag^ decolorising by animal charcoal, evaporating, and 
piuifying by washixig with ether. 

Gharagtxbs. — In TOrons, mammfllated masses or small scales, white, 
inodorous, and mtensdy bitter. 

SoLtmiuTT. — ^It is readily soluble in spirit, but almost insoluble in water 
and in pure ether ; dissolves in acids, but does not form with them neutral^ 
compounds. 

BRAcnoNS.— -Its solution in hydrochloric acid is of a fSrint yellow colour, 
hut rapidly becomes green. It leaves no residue when burned with free* 
access of air. It pov^f^folly imtates the nostrils, and is an active poison. 
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Dose. — ^V'aV ^ grain. 

CHBBnsTKY OP DiGiTALis. — ^Formerly the active principle of 
digitalis was said to be digitalin, but the substances prepared 
and sold by different manufacturers under this name varied 
much in their solubility and in the intensity of their physiological 
action* The most important varieties were Homolle’s amorphous 
digitaline, Nativelle’s crystallised digitaline, and soluble or 
German digitalin. 

An examination of the chemistry of digitalis by Schmiedeberg 
has shown that there are at least five principles present in 
it, and possibly there are present also some products of their 
decomposition. They are all non-nitrogenous and, with the ex- 
ception of one, digitoxin, are glucosides. They are : digitoxin, 
digitalin, digitalein, digitonin, and digitin. The first three of 
these are cardiac poisons. Digitonin has an action like that of 
saponin, and digitin appears to be inert. 

Digitoxin is quite insoluble in water, and forms the chief con* 
stituent in Nativelle’s digitaline. By boiling with dilute acids 
digitoxin yields toxiresin and digitalin yields digitaliresin. 

Digitalin is also insoluble in water and is the active principle 
of Homolle’s digitaline. Digitalein differs from the two former in 
being readily soluble in water, and forms a large proportion of 
the soluble digitalin. 

The digitalin of the B.P. 1867, being almost insoluble in 
water, probably consisted chiefly of digitoxin or digitaiin. 

General Action. — In large doses digitalis causes sickness,, 
vomiting, muscular weakness, diuresis, subjective affections of 
vision, laboured respiration, and death ; the heart usually failing 
before the respiration. The condition of the heart after death 
varies. Sometimes I have found it in diastole and sometimes in 
systole in dogs poisoned by digitalis. 

Special Action. — On the muscles. In a number of un- 
published experiments on this subject made in 1867-68 in the 
laboratories of Professors Briicke and J. Rosenthal, 1 found that 
soluble digitalin did not lessen the excitability of the unweighted 
muscle but diminished its power to lift a weight. According to 
Schmiedeberg and Eoppe digitalis paralyses all voluntary muscles. 
Digitalin causes elongation of the muscle with increased elasticity 
in the frog. 

On the nervous system. It has no marked action on sensory 
or motor nerves. It has little action on the spinal cord. It has 
been stated to lessen reflex action in the frog by stimulation of 
Setchenow's centre, but this may be due to reflex irritation from 
the point of injection (p. 171). The brain is unaffected, and in 
cases of poisoning remains clear to the last. (Two of the pro- 
ducts of the decomposition of digitalin, toxiresin and c^taliresin^ 
however, produce convalsions l^e those of picrotoxin.) Large 
doses cause subjective affections of vision, consisting in dimness. 
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occasional flashes of light, or in the constant appearance of a 
rainbow or bright light before the eyes. Locally applied to the 
eye it produces irritation at first, and afterwards causes a halo 
to surround bright objects. 

The respiration is generally somewhat slowed, and occa- 
sionally before death may become excessively slow. 

The effects produced on the circulation by the active principles 
of digitalis and by substances having a similar action, such as 
oleandrin, scillain, adonidin, neriin, oonvalamarin, antiarin, and 
heUeborein, may be divided according to Schmiedeberg into four 
stages : — 

1. Kise of blood-pressure, usually though not invariably 
accompanied by slowing of the pulse. 

2. Continued rise of blood-pressure, with a quick pulse. 

3. Continued high pressure, with irregularity of the heart’s 
action and pulse-rate. 

4. Kapid fall of the blood-pressure, sudden stoppage of the 
heart, and death. 

The rise in blood-pressure is regarded by Schmiedeberg, 
Boehm, and others as entirely due to increased action of the 
heart and not at all to contraction of the vessels. With this 
view I cannot agree, and I still hold to the opinion which I ex- 
pressed many years ago that the rise in pressure is due in great 
measure to contraction of the arterioles. Not only is it more 
difficult to raise the pressure in the arterial system by alterations 
in the heart’s action than by contraction of the arterioles, as we 
find from experiments on a schema (p. 266), but the form of the 
pulse-curve under the action of digitalis conclusively demon- 
strates that the arterioles are contracted {vide p. 276). This has 
also been demonstrated by Donaldson and Stevens, ‘ who found 
that the addition of digitalis to blood lessens the flow through 
vessels in which circulation was artificially maintained. A 
similar result has been obtained by Ringer. 

The slow pulse in the first stage of digitalis-poisoning is 
partly due to stimulation of the vag^us-roots of the medulla, and 
partly to increased sensibility or actual stimulation of the ends 
of the nerves in the heart. This increased sensibility has been 
shown to exist by Boehm, who found that after the adminis- 
tration of digitalis, a faradaic current which previously had no 
action on the heart would not only slow the pulse but produce 
prolonged diastolic arrest. 

The rapid pulse in the second stage of digitalis-poisoning 
is due to paralysis of the wagus-ends. The irregularities in the 
third stage depend on the action of the drug on the heart itself. 

The action of digitalis on the frog’s heart is very peculiar. 
At first it causes the pulsations to become slower and more 


* Jowmal of Physiologyt voL iv. p. 166. 
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powerful, then the contraction during systole becomes peristaltic, 
and the dilatation during diastole less and less complete, until 



Fia. 213.— Pulse- ware, h before and a after injection of digitalis In a dog. 

finally the ventricle stands quite still, in such complete systolic 
contraction that its cavity is entirely obliterated. The auricles 
are sometimes distended with blood, sometimes only moderately 
dilated. According to Schmiedeberg this contraction is not 
tetanic, but is rather due to increased elasticity of the cardiac 
muscle which prevents its normal relaxation during diastole. 
When it is overcome by driving a nutrient fluid into the ventricle 
under pressure, or by partially paralysing the cardiac muscle by 
saponin, apomorphine, or hydrocyanic acid, the systolic stillstand 
is removed, and pulsation again commences. 

Digestive Organs. — Small doses of digitalin have a pleasant 
bitter taste but exercise no marked effect upon the digestive organs. 
Larger doses produce loss of appetite, nausea, and vomiting, with 
rumbling and pain in the abdomen, and sometimes diarrhoea. 
This occurs even when the drug is injected subcutaneously. 

Urine. — All observers are agreed regarding the diuretic power 
of digitalis in cardiac disease, but most of them state that it has 
no such power in health. In my own experiments, however, in 
which I took the same quantity of food by weight and of fluid by 
measure during more than a hundred days, I found that, while 
small doses had little or no action, marked diuresis occurred when 
the drug was pushed so as to produce symptoms of poisoning. 
In these experiments also I found that while the diuresis con- 
tinued the absolute quantity of solids excreted daily in the urine 
was increased, although their proportion to the urinary water 
was diminished. In cases of poisoning by digitalis, a marked 
diminution in the flow of urine frequently precedes a fatal issue ; 
and on injecting digitalis into the veins of a dog, Mr. Power and 
I found that the secretion of urine became entirely arrested when 
the blood-pressure reached its maximum, and again commenced 
when the blood-pressure began to fall (p. 430). It is probably to 
the power of digitalis to arrest the action of the kidneys and thus 
stop its own excretion that its cumulative action is due (p. 42). 
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Effect of Temperature on the Action of Digitalis. — It 

has already been mentioned (p. 47) that digitalis ^s sometimes 
no action on the pulse in pneumonia. The inhibitory action of 



The unbroken line shows the pul8C-r»te» the dotted line shows the temperature 
in the axilla in all the figures. 


FiO. SI 4. — Shows the effect of rise of temperature alone. At the 196th minute both va^ were cut , 
the section was not followed immediately by any apparent effect. After eight minutea more, 
the pnlae^rate rose slightly and then fell. 


the vagi on the heart is lessened by heat, but their peripheral 
terminations, although weakened, are not completely paralysed. 
Dr. Gash and I have made some experiments which appear to 
show that a very high temperature has an action on the vagus 
centre in the medulla similar to its action on the ends of the 
nerve in the heart. It does not completely paralyse either the 
centre or the peripheral ends of the nerve, but it greatly weakens 



Fig. tlf.— f5hows the eiltct of rise of iemperutnro After Infection of digilAlis. At the 46Ui tnlouto 
‘76 O.C. (19 minims) tlnctuio of digiUUs were injected, and another similar injootion was made 
at the 66th minute. At the 66th minute the beating was begun. After McUon of ibe ragl tbo 
imhM continued to rlae, but sot more rapidly than before. 


them. This 'weakening action is so great that it praotically 
amounts to paralysur, for when the temperature rises above a 
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•^oertain point the pnlse-rate euddenly rises just as it would do if 
■both vagi were cut. This is shown in Fig. 214. When the pulse- 
irate has been thus quickened by heat, section of the vagi does 
mot render it any quicker (Figs. 216 and 216). 

Although the vagus centre is so much weakened by the 
■action of the heat that it ceases to exercise any inhibitory action 
upon the heart, yet its functional activity is not completely de- 
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'PlQ. 216. — Shows the action of di^rltalis when giren after the temperature has already risen. At the 
80th minute the wanning was begun ; at the 100th minute *76 o.o. ol tincture of digitalis was 
injected. 

stroyed even by very high temperatures, and irritation of an 
afferent nerve will still cause reflex slowing (p. 290) of the pulse, 
until immediately before the death of the animal from hyper- 
pyrexia. 

These experiments render it probable that the rapid rise in 
the pulse-rate, which a high temperature occasions, is chiefly of 
central origin, and is due to partial paralysis of the vagus centre, 
although diminished action of the peripheral ends of the vagus 
and increased action of the cardiac ganglia also aid in quicken- 
ing the pulse. 

Although neither the vagus centre nor the vagus ends in the 
heart are completely paralysed by very high temperatures they 
are yet weakened so much that digitalis, and probably all drugs 
whi^ act like it, such as adonidin (p. 881), no longer slow the 
pulse as they do at normal temperatures. This is shown in Fig. 
216, where the pulse remained slow until the temperature rose to 
nearly 41® C. and then suddenly became very quick. Moderately 
high temperatures do not prevent digitalis from slowing the 
heart (Fig. 214). 

Action of Different Preparations of Digitalia — The two 
most marked effects of digitalis in disease are a reduction in the 
rate of the pulse, and an increase in the amount of urine. These 
effects are not coincident, and, according to Ghristison, the 
-diuretic action is less when the heart is much affected. The pre- 
paration generally employed to act on the heart is the Irac- 
^ture, while the infusion is regarded as the best diuretic.^ The 
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differences between the action of the infusion and tincture of 
digitalis are probably due, in part at least, to the different pro- 
portions in which the active principles of the plant are dissolved 
by alcohol and water. ^ 

In digitalis, as in physostigma (p. 904) and many other 
plants, there is a mixture of principles having antagonistic 
actions. Wgitonin, which has an action very like saponin (pp. 
807, 915), will to a greater or less extent antagonise the action 
of digitoxin, digitalin, and digitalein. Digitonin is readily 
soluble in water, forming, like saponin, a solution which froths 
easily. Digitaleki is soluble in water, but digitalin is only spar- 
ingly so, and digitoxin is hardly soluble in water at all. 

The solubility of these substances in alcohol is almost the 
converse of their solubility in water. Digitonin is sparingly 
soluble in alcohol, while digitalin and digitalein are readily 
soluble. Digitoxin is only sparingly soluble in cold alcohol. 

From the ready solubility of digitonin in water, infusion of 
digitalis will contain it in much larger proportion than digitalin 
or digitalein. This, indeed, is readily seen by putting some in- 
fusion of digitalis into one bottle and a corresponding dose of 
the tincture diluted with water until both solutions have the 
same bulk. On shaking the bottles, the infusion will be found 
to froth much more strongly and to retain the froth much 
longer than the diluted tincture, although the latter also froths 
strongly. 

Tincture of digitalis will, on the other hand, contain a larger 
proportion of digitalin and digitalein, with probably a small 
quantity of digitoxin. 

It is quite possible, however, that in addition to differencea 
in the preparations due to the menstruum, there may be differ- 
ences in ^e same preparation due to the plants used. Thus in 
Edinburgh the usu^ dose of the infusion is half an ounce, and 
this is usuaUy readily tolerated, while in London I have fre- 
quently seen doses of one or two drachms produce considerable 
gastric disturbance. The infusion of the U.8.P. is nearly twice 
as strong as that of the B.P., and yet the recognised dose is con- 
siderably larger. 

Whether these differences are or are not due to the amount 
and relative proportions of the active ingredients in digitalis 
plants grown in Scotland, England, and America, is a point 
which requires investigation, more especially when we have other 
examples, e.g. cannabis indica, where there is a notable difference 
between the action of plants of the same species growing in dif- 
ferent climates. 

Uses. — It is chiefly used as a tonic to the heart, when its 
action is irregular and feeble, and in dropsy, especially cardiac 
dropsy (pp. 832, 836). 

It is used in functional palpitation, and in the irritable heart 
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often seen in young soldiers, but its chief use is in mitral 
disease. 

In pure aortic disease, with hypertrophy, it is not only in- 
jurious but dangerous, since by slowing the pulse-rate it lengthens 
the time during which blood can regurgitate (pp. 333, 334). 

When the aortic disease is accompanied by mitr^ incompe- 
tence and the immediate danger is that from the mitral affection, 
it may be given with advantage (p. 334). In these cases, whilst 
taking the drug the patient must be kept perfectly quiet, as there 
is a great danger of sudden syncope (p. 335). 

Digitalis is of great use as a soporific in sleeplessness at 
night, accompanied by drowsiness during the day, for both these 
symptoms depend on want of tone in the vessels, the blood gra- 
vitating to the feet when the patient is erect and to the head 
when in a lying posture (p. 194). 

It is very useful in hasmorrhages, especially when occurring 
in the lungs, and it has been added to cough mixtures to lessen 
congestion of the mucous membrane. 

It was formerly used in fever and pneumonia, but is now 
discarded as being of very little use. 

In delirium tremens it has been given in very large doses, but 
its use is dangerous. 

In dropsy depending on mitral disease, also in renal dropsy 
and ascites, it has been used with good effect. 

It is very serviceable in some cases of menorrhagia. Its 
action in this case is due not to contraction of the vessels of the 
uterus, but of the walls of the uterus itself, since digitalis did 
not affect haemorrhage from a fungoid growth in the cervix 
(Dickinson). 

It is also useful in spermatorrhoea. 

Precautions. — (1) Stop the administration of digitalis on the 
appearance of sickness or a tendency to faint, or change the 
preparation of digitalis and lower the dose. 

(2) Do not give digitalis in large doses unless you see the 
patient frequently, and it is necessary to push the drug. Keep 
the patient in bed, and do not allow him even to sit up in bed, 
much less to rise, and above all not to rise up and make water, 
as otherwise fatal syncope may occur (p. 265). 

Treatment on Poisonino. — Keep the patient recumbent and 
give stimulants, e.g. alcohol. Tannin has been recommended in 
order to precipitate digitalin in the stomach. 

U.S.P. Leptandra. Lbptandra. Culver’s Boot. — ^The 
rhizome and rootlets of Leptandra virginica (Veronica virginica). 

Ohabaoters. — Horizontal, from four to six inohes (10 to 15 centimetres) 
long, and about a quarter of an inch (6 miUimetres) thick, somewhat flat- 
tened bent and branched, deep blackish-brown, with oup-shaned soars on the 
upper side, hurd, of a woody fracture, with a thin, blackish bark, a hard. 
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yeUowish wood, and a large, jmipUsh-brotra, about six-rayed pith; rootlets 
4hin, wiinMed, very firagOe ; modoroos; taste bitter and feebly aorii 

Dose. — Of the root, 20-60 gr. (1*6-4 gm.). 

Fbbpaiutiomb. 


DOBS. 

Extrsotmn Leptandra S-4 gr. 

„ ,, Floidum 80-60 min. 


CouposmoN. — ^It contains a resinous principle, leptandrin. 

Action. — ^It is an irritant to the gastro-intesti^ mucons 
tnembranc, and stimulates the .secretion of bile (p. 408). It 
may be us^ as a cathartic in biliousness or constipation. 

PEDALINEiE. 

U.S.P. Oleum SesamL On. of Sesauuu. (Benn4 OiL) — A 
fired oil expressed from the seed of Sesamum indicum. 

Charactbbs . — A yellowish or yeUow, oily liquid, inodorous or nearly so, 
ifaaving a bland, nnt-hke taste, and a neutral reaction. 

Action. — Similar to olive oil {q.v. p. 967). 

VERBENACEiE. 

Lippia Mezicana. Kot officinal. — An evergreen creeping 
shrub growing in Mexico. The parts used are the leaves and 
•flowers. 

Composition. — It contains a volatile oil — lippiol — a camphor- 
like body, and a substance allied to qnercitin. 

Action. — Lippiol in doses of 8 gr. (0*2 gm.) caused in a cat 
within half an hour slight dilatation of the pupU and nictitation 
(probably due to gastro-enteric irritation, p. 218). A repetition 
of the dose caused vomiting, restlessness, and sleep lasting for 
two hours. In doses of 4^ gr. (0*8 gm.) it causes warmth, 
flushing, diaphoresis, and drowsiness (P^wissotzki). 

Uses. — ^As a respiratory sedative in cough, (^iven as tine* 
iure in doses of |-1 fl. dr. 


LABIAT.£. 

Rosmarinus, U.S.P. Bosemabt. — The leaves of Romarinus 
qffiemaU$. 

Chabaotebs. — ^A bout one inch (26 millimetree) long, ripd, linear, entire, 
revolute, dark green above, woolly and ^andular beneath ; pnngently aro- 
matic; somewmit camphotaceons. 

FaKFASAnox. 

Tinnm Aromaticum. 

Oleum Rosmarini, B. and U.S.P. Om ov Bosbkabt. — T he 
•ofl distilled from the flowering tops of Rotmarimu officmalu, B.P. 
A volatile oil distilled from rosemary, U.S.P. 
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Ohaba.€TEBs. — Colourless, with the odour of rosemary, and a warm aro- 
.matio taste. 

Dose. — 1-6 min. 


Pbeparations. 


B.9. noss. 

Linimentum Saponis (p. 516) for external use. 

Splritus Boamarinl 10-50 min. or more. 

Tinotura Layandulaj Composita |-2 fl. dr. 


U.8.P. 


Linimentum Saponis (p. 517) for external use. 

Spiritus Odoratus do. 

Tinotura Lavandulffi Composita J-2 fi. dr. 


Action and Use. — It is a stimulant and carminative, and is 
used to lessen flatulence, and to allay pain and spasm of the 
intestines. It is a useful adjunct to purgatives, and is used in 
hysteria. 

U.S.P. Lavandulae. Lavbndeb. — The flowers of Lavandula 
vera. 

Characters. — Calyx tubular, blue-grey, hairy, hve-toothed, the tmper 
tooth largest and roundish -rhomboid ; corolla violet-blue, hairy and glandular 
on the outside, tubular and two-lipped, the upper lip two-lobed, the lower lip 
t^ee-lobed ; stamens four, short, on the corolla tube ; odour fragrant ; taste 
bitterish, aromatic, somewhat camphoraceous. 

Prepabattor. 

Vinum Aromaticnm. 

Oleum Lavandulae, B. and U.S.P. Oil of Lavendeb.— 
The oil distilled in Britain from the flowers of Lavandula vera, 
B.P. A volatile oil distilled from the flowering tops or whole 
herb of Lavandula vera, U.S.P. 

Characters. — Colourless or pale yellow, with the odour of lavender, and 
B hot, bitter, aromatic taste. 

Bose. — 1-4 min. 


Pbspabatiors. 

Linimentum Camphone Compositum (p. 516) 


•piiitus teTudulse fi. dr. 

Tlnotiira „ Composita fi. dr. 


U.8.P. 

Tinotura Lavandula} Composita ^-2 fl. dr. 

TlBoUura XAvaadulm Oompoelta, B. mad Compouni) TmoTCfta 

OF Laykkdkb.— Oil of lavender lA fi. dr., oil of rosemary 10 min., cinnamon 
bark, bruised, 150 gr., nutmeg, bruised, 150 gr., red san^-wo^ 800 gr., 
rectified spirit 2 pinto, B.P. GO of lavender 8 parts, oil of rosemary 2, 
clpves 4, nutmeg 10, red saunders 8, alcohol 680, water 270, and diluted 
•aloohol up to 1,000 parts, U.B.P* 
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U.S.P. Oleum Lavandulas Florum. Om of Lavender 
Flowers. — A volatile oil distilled from fresh lavender. 

Chaeacters. — A colourless or yellowish liquid, having the fragrant odour 
of lavender dowers, a pungent and bitterish taste, and a neutral reaotiox^ 
whde fresh. Sp. gr. a^ut 0*890. It is readily soluble in alcohol, and in 
acetic acid of 90 or more per cent. When heated to about 80® 0. (176® F.) it 
should not yield a colourless distillate having the characteristics of alcohol. 

Dose. — 1-5 min. 


Prbparations. 

U.S.P. nosit. 

Spiritus LavacdolsB (3 parts of the oil with 97 of alcohol)... }-2 fl. dr. 

SpirituB Odoratns 

Action and Uses. — Lavender is a stimulant and carmina- 
tive, and is used to lessen flatulence, to relieve colic, and in 
hystma. Tinctura Lavandulse Composita is contained in Liquor 
iijsenicalis. 

Oleum Mentha Piperita, B. and U.S.P. Oil op Peppeb- 
MiNT. — The oil distilled in Britain from fresh flowering pepper- 
mint, Mentha piperita, B.P. 

A volatile oil distilled from peppermint, U.S.P. 

Characters. — Colourless or pale yellow, with the odour of peppermint 
taste waiin, aromatic, succeeded by a sensation of coldness in the mouth. 


Preparations. 

MJWm DOSE. 

Aqua aCentlise Fipetitae (1^ fl. dr. to 1 gallon) 1-2 fl. oz. 

MmmentiWL Meiitlifle Fiperltsa (1 volume in 5) 10-20 min. 


Pilula Bhei Composita {vide p. 623) (1 min, in 1 dr.) ...nearly 6-10 gr. 

Splrinui aCeatlifle Fiporltae (1 volume in 6^ | fl. dr. 

Tinctura Chloroformi et Morphine (1 min, in 2 m oz.)..6-10 min. 

Dose. — 1-5 min. 


Aqua Menth® Piperit® fl. oz. 

Spiritus Menth® Piperit® 10-15 min. 

Trochisoi Menth® liperit® (Peppermint Lozenges)... .ad lib. 


Action and Use. — Carminative and stimnlant, used to relieve 
flatnlence and colic ; and as an adjunct to purgatives, to lessen 
griping. MOsquito-bites may be prevented by rubbing the skin 
of the face and bands, the Ups and the margins of the nostrils 
with soap strongly scented with peppermint or lavender. A 
sprig of peppermint or pennyroyal, or a smaU bottle containing 
their volatUe oils, bung near the head daring sleep is said to 
have a similar effect. Peppermint lozenges are osefol in reUev- 
ing flatulence and the tendency to faintness due to it. 


B.P. Menthol. C,,H„0. Peppermint Camphor. — A stearop* 
iene obtained by cooluig the oil distilled from the fresh herb of 
Mentha arveneit, vars. pipera*cen$ et glabrata’, and ot Mentha 
piperita. 
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Characters. — Colourless crystals or masses, with a taste and smell of 
peppermint oil, sparingly soluble in water, readily soluble in alcohol, ether, 
and ethereal oils. When rubbed up with an equal quantity of thymol it 
forms a colourless oily liquid. The same is the case when it is rubbed with 
an equal quantity of pure carbolic acid or of chloral hydrate, or with butyl- 
chloral hydrate in the proportion of 1 part to 2 of menthol, or with camphor 
2 parts to 8 of menthol. When boiled with sulphuric acid diluted with half 
its volume of water it becomes blue, the acid becoming brown. 

Action. — It is a powerful antiseptic. When applied to 
mucous membranes or the skin it causes a feeling of warmth or 
burning, replaced by a feeling of coldness when the part is blown 
upon. 

Uses. — It is chiefly used as an anti-neuralgic. It is either 
applied in the form of a solid pencil rubbed lightly over the part 
where the pain is felt, or an alcoholic solution, or the oily liquids 
prepared by trituration with camphor, carboUc acid, &c., may be 
painted over the painful spots. These oily liquids are also ap- 
plied on cotton wool in order to relieve toothache. 

Oleum Mentha Viridis, B. and U.S.P. Oil op Spearmint. 
The oil distilled in Britain from fresh flowering spearmint, 
Mentha viridis^ B.P. 

Characters. — Colourless or pale yellow, with the odour and taste of 


4Bpearmint. 

Dose. — 1~5 min. 

Preparations, 

M , 9 , DOSE. 

Aquae MeatliaB Vlrldie (1^ fi. dr. to 1 gallon) 1.2 fl. oz. 


U.S.P. 

Aqua Menthae Viridis 1-2 fl. oz. 

Spiritus MenthaB Viridis 6-20 min. 


Action and Uses. — Like other carminatives and stimulants, 
to relieve colic, flatulence, and with purgatives to prevent 
griping. 

Thymol, B. and U.S.P. Thymol. CioHijHO, or CgH,. 
•C3H7.CH3.OH. — A stearoptene obtained from the volatile oils of 
Thymus vulgaris (Labiatae), Monarda 'punctata (Labiatffi), and 
•Carum Ajotvan (Ptychotis Ajowan) (Umbelliferae). 

These oils contain thymol and th3rmene, C,oHie, which is 
fluid. The thymol is separated by saponifying with caustic soda 
and treating the separated soap with hydrochloric acid, or from 
a distilled fraction of the oil by exposure at a low temperature. 
It may be purified by recrystallisation from alcohol. 

Characters. — Large oblique prismatic crystals having the odour of th 3 rme 
and a pungent aromatic flavour. They sink in cold water, but on heating 
the mixture to a temperature of 110® to 125® F. (48'8® to 61*7® C.) they melt 
and rise to the surface. The crystals volatilise completely at the temperature 
of a water-bath. 

80LUBU.ITY.— Slightly soluble in cold water, freely soluble in alcohol, 
«ther, and solutions of alksdis. 
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Bbactions. — A solution of thymol in half its bulk of glacial acetic acid^ 
warmed wi^ an equal volume of sulphuric acid, assumes a reddish-violet 
c<dotir. 

Impubitt, — Carboho acid. 

Test. — Water saturated with th^ol when treated with a few drops of 
test solution of ferric chloride should not give a blue colour (absence of car- 
bolic acid). 

Dose. — Internally, ^-10 gr. For spray, 1 in 800 of hot 
water. As ointment, 5-80 gr. to 1 oz. of petrolatum. As in- 
halation, 6 gr. to an ounce of warm water. 

Action. — In respect of its physiological action, thymol ap- 
pears to stand between carbolic acid and oil of turpentine. Like 
carbolic acid, it destroys low organisms, and is a powerful an- 
tiseptic. In higher animals it acts as a local irritant and 
anaesthetic to the skin and mucous membranes. When absorbed 
it paraljTses the nerve-centres in the cord and medulla, like 
carbolic acid, lessening reflex action, slowing respiration, and 
lowering the blood-pressure and temperature. In poisonous 
doses it causes weakness, drowsiness, coma, and death. It differs 
from carbolic acid in being less volatile and less easily oxidised. 
Its action as a disinfectant is more permanent, and at the same 
time more powerful than that of carbolic acid. It is less irri- 
tating to the skin or mucous membrane, and does not act as a 
caustic like carbolic acid, and is a less powerful poison to mam- 
mals. Its action on the nerve-centres is a paralysing one from 
the first, and is not preceded by excitement as in the case of 
carbolic acid. While in the body it appears to effect tissue-meta- 
bolism, for in animals poisoned by it the liver is found quite 
fatty, as in phosphorus-poisoning. It appears to be eliminated 
by the respiratory and urinary organs, and to cause irritation of 
these organs during the process of excretion. In poisoning by 
it the bronchial mucous membrane is extremely congested, the 
secretion of mucus increased ; the lungs congested, and some- 
times consolidated ; the kidneys inflamed, and the urine albu- 
minous or bloody. 

Uses. — It has been used as an antiseptic instead of carbolic 
acid for dressing wounds; as an application to skin diseases, 
ringworm, eczema, psoriasis ; as a gargle, spray, or inhalation 
in sore-throat, bronchiectasis, and phthisis, or as an mjection in 
ozaBua. Internally it has been used in diabetes and vesical 
catarrh. 

U.S.P. Hedeoma. Hedeoma. Pennyboyal. — T he leaves 
and tops of Hedeoma ptdegioidei. 

Chariotxbs. — ^Leaves opposite, ehort-petioled, about half an inch (12 
millinietres) long, oblong-ovate, obscurely eerrate, glandular beneath; 
branches roundish-otiadrangnlar ; flowers in small, axill^ oyxnules, with a 
tobultf-ovoid, two-lipped and five-toothed calyx, and a pale-blne, spotted, 
iwo-lipped corolla, contidning two sterile and two ficrtile ezserted stamens 
odour strong, xnint-like; taste warm and pungent* 
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Pespajl&tion, 


tT.S.P. DOSE. 

Oleum Hedeomae 1-5 min. 


Composition. — It contains a volatile oiL 

Action and Uses. — It is stimulant, carminative, diaphoretic,, 
and emmenagogue. It is used in flatulence and in amenor- 
rhoBa. It is frequently given in the form of hot infusion, to 
promote the menstrual flow when delay or recent suppression 
has occurred. 

U.S.P. Marrubium. Marrubium. Horehoxjnd. — The leaves 
and tops of Mwrrubium vulgare. 

Characters. — Leaves about one inch (25 millimetres) long, opposite, 
petiolate, roundish-ovate, obtuse, coarsely crenate, strongly rugose, downy 
above, white-hairy beneath ; branches quadrangular, white tomentose ; 
flowers in dense, axillary, woolly whorls, with a stiffly ten-toothed calx, a 
whitish bi-labiate corolla, and four included stamens ; aromatic and bitter. 

Composition. — It contains a volatile oil and a bitter principle, 

mamibiin. 

Dose. — 80-60 gr. (2-4 gm.). 

Uses. — It is expectorant, tonic, diaphoretic, and diuretic. 
In large doses it is laxative. It is employed in laryngeal and 
bronchial catarrh, and in chronic affections of the lungs attended 
with cough and copious expectoration. 

U.S.P. Melissa. Melissa, Balm. — ^The leaves and tops of 
Melissa officinalis* 

Characters. — Leaves about 2 inches (5 centimetres) long, petiolate, 
ovate, obtuse, crenate, somewhat hairy, glandular ; branches quadrangular ; 
flowers in about four-flowered oymules, with a tubular, bell- shaped, five- 
toothed calyx, a whitish or purplish two-lipped corolla, and four stamens ; 
fragrant, aromatic, and bitterish. 

Composition. — It contains a small quantity of a volatile oil. 

Uses. — It has scarcely any remedial action, but is used in 
the form of warm infusion or tea as a diaphoretic in slight 
febrile conditions. 

U.S.P. Origanum. Origanum, Wild Marjoram. — Origanum 
vulgare. 

Charaoters. — Stem branched above, often purplish, leaves opposite, pe- 
tiolate, about an inch (25 millimetres) long, roundish-ovate, obtuse, nearly 
entire, pellucid-punctate, hairy beneath ; flowers in corymbs, with reddish 
bracts, a five-toothed calyx, a somewhat two-lipped, pale purple corolla, and 
four exserted stamens ; aromatic, pungent, and bitterish. 

Pbefaratiok. 

yinum Aromatioum. Used externally. 

Composition. — ^It contains a volatile oil, which has been 
largely superseded by the oil of thyme. 

Action and Uses. — T he infusion is tonic, diaphoretic, andl 
emmenagoguet It is also used externally as a fomentation. 
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U.S.P. Salvia. Salvia. Saob. — The leaves of Salvia qffi- 
<Analis, 

Characters. — ^About two inches (5 centimetres) long, petiolate, ovate- 
oblong, obtuse, finely crenulate, thickish, wrinkled, greyish-green, soft-hairy 
and ghmdolar beneath ; aromatic, bitterish, somewhat astringent. 

Preparation. 

Vinum Aromaticum. Used externally only. 

Composition. — The leaves contaip a volatile oil. 

Uses. — They are chiefly used as a condiment. The infusion 
is tonic, carminative, and slightly astringent. It is used in 
atonic dyspepsia, and to check hectic sweating. 

U.S.P. Scutellaria. Scutellaria. Skull-cap. — Scutellaria 
lateriflora (whole plant). 

Characters. — About tweniy inches (50 centimetres) long, smooth ; stem 
quadrangular, branched ; leaves opposite, petiolate, about two inches (5 centi- 
metres) long, ovate -lanceolate or ovate-oblong, serrate ; flowers in axillary, 
-one-sided racemes, with a pale blue corolla and a two -lipped calyx, closed in 
fimit, the upper lip helmet-shaped ; odour slight ; taste bittensh. 

Preparation. 


U.8.P. DOSE. 

Extraotum Scutellarifle Fluidum 1-2 fl. dr. 


Uses. — As a remedy it has little value. It has been used 
as a nervine tonic in neuralgia, chorea, delirium tremens, and 
nervous exhaustion. 
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CHAPTER XXXV. 

Class III.— DICOTYLEDONES MONOCHLAMYDRffi. 

(APETALiE.) 

CHENOPODIACEiE. 

U.S.P. Chenopodium. Chenopodium. American Wokmsbbd. 
The fruit of Chenopodium ambrosioidesy var. anthelminticum. 

Characters. — Nearly one- twelfth of an inch (2 millimetres) in diameter, 
depressed-globular, glandular, dull greenish or brownish, the integuments 
friable, containing a lenticular, obtusely-edged, glossy, black seed. It has a 
peculiar, somewhat terebinthinate odour, and a bitterish, pungent taste. 

Dose. — 10-40 grains. 

U.S.P. Oleum Cbenopodit. — A volatile oil distilled from 
wormseed. 

Use. — It is used as a vermifuge to expel lumbricoid worms. 
The powdered seeds, which possess the active medicinal virtues, 
may be combined with some agreeable elixir, or the essential oil 
may be given on a lump of sugar, or in emulsion in doses of 8-5 
minims. 


PHYTOLACCACEiE. 

U.S.P. Phjrtolaccae Dacca. Phytolacca Berry. Poke Berry. 
The fruit of Phytolacca decandra. 

Characters. — A depressed-globular, dark purple, compound berry, about 
one- third of an inch (8 millimetres) in diiuneter, composed of ten carpels, 
each containing one lenticular, black seed; ‘juice purplish -red ; inodorous; 
sweet, slightly acrid. 

U.S.P. Phytolacca Radix. Phytolacca Root. Poke Root. 
The root of Phytolacca decandra. 

Characters. — Branched, wrinkled, yellowish -brown externally, yellowish- 
white internally. Transverse sections exhibit numerous concentric rings. 
No smell ; taste sweetish, and afterwards acrid. 

Action. — Poke is emetic, cathartic, and somewhat narcotic, 
producing in large doses vomiting, purging, drowsiness, dimness 
of vision, giddinebs, and sometimes convulsions. It has been 
proposed as an emetic instead of ipecacuan, but its action is too 
slow. As an alterative it has been recommended in rheumatism. 
ExternaHy a strong infusion or decoction of the root has been 
used in piles^ skin diseases, and cancer. 
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POLYGONACEiE. 

Rhei Radix, B.P. ; Rheum, U.S.P. Rhubarb Root, B.P. ; 
Rhubarb, D.S-P. — The root more or less deprived of its bark, 
sliced and dried, of Rheum palmatim, Rheum officinale^ and pro- 
bably other species. Collected and prepared in China and 
Thibet. 

Chakactebs. — Trapezoidal, rotindisli, cylindrical, or flattish pieces, fre- 
quently bored with one hole, yellow externally, internally marbled with fine 
waving greyish and reddish Imes, finely gritty imder the teeth ; taste bitter, 
faintly astringent and aromatic ; odour pecuhar. 

Composition. — The chief constituent is chiTSophanic acid, 
so-named from its forming briliant yehow crystals. It is ex- 
tracted by ether or alcohol, not by water. Besides this there is 
also a glucoside chrysophan, which splits up into chrysophanic 
acid and sugar. There are also severd resinous matters, one of 
which, phaoretin, is purgative, and mineral compounds are also 
present, especially oxalate of calcium. The astringency of rhubarb 
is due to a peculiar tannic acid (rheo-tannic), which is soluble 
in water and alcohol, but not in ether. 

Impurities. — English rhubarb and turmeric fraudulently added. 

Tests. — Odour and taste (English rhubarb). Boracic acid does not turn 
the yellow exterior brown (turmeric). 

Dose.— Of the powdered root, 1~5 gr. as a stomachic ; 10-30 
gr. as a purgative. 


Pbbpabationb. 

B.V. DOSE. 

BEtracfniii Xlnel 5~15 gr. 

abiitisimi Uel (|-oe. in |-pint for 1 hour) 1-2 fl. oz. 

X^ilulA Xliel Oempoaita {vide p. 523) 5-10 gr. 

WuMm Xliel Compostma 5-10 gr. (child). 

n M « 20-60 gr. (adult). 

Bjrrnpna Xliet 1-4 fl. dr. 

Tiactvra Bliei. 1-2 fl. dr. (stomaohio). 

„ i-1 fl. oz. (purgative). 

Vi Bum Xliei 1-2 fl. dr. 


U.8.P. 

Bhxum. 

Extractum Bhei 

Extractum Bhei Fluidum 

PiiuljEB Bhei {vide p. 528)». 

Pilal« Bhei Composite {vide p. 528) 

Pulvis Bhei Ck>i&po 0 itnB 

SyrupuB Bhei.»... 

SympuB Bhei Aromaticus 

linctura Bhei 

Tinciura Bhei Aromatica 

Tinctura Bhei IhilciB 

Vinum Bhei 

Mistura Bhei ei Bodtt 


.8-10 gr. 

.1-10 min. 

.1-8 pillB (8 gr. each). 
.1-4 pillfi. 

.80-60 gr, 

.1-6 fl. dr. 

.l-4fl.dr. 

.1-4 fl. dr. for ohildren. 
.1-4 fl. dr. 

.2 di.-8 oz. 


aup. WufwU mtei OompoaltM. Ck)iiPoina> Powdxb or B&ubabb (Gbzoobt* 
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Powdbb). — B hubarb root, 2 oz. ; light magnesia, 6 oz. ; ginger, 1 oz. Mix the 
powdered ingredients and pass through a fine sieve. 

B.P. Bsrruptia BHol. Syrup of Bhubarb. — Bhubarb root and coriander fruit, 
both in coarse powder, each 2 oz. ; refined sugar, 24 oz. ; rectified spirit, 8 £1. oz. ; 
-distilled water, 24 fl. oz. Percolate the rhubarb and coriander with the spirit and 
w^ater ; evaporate the filtrate to 18 fl. oz. ; filter ; dissolve the sugar in the filtrate. 

B.P. Tiaotnra Bliei. Tincture of Bhubarb. — Bhubarb, 2 oz. ; bruised car- 
damom seeds, J oz. ; coriander fruit, ^ oz. ; saffron, J oz. ; proof spirit, 1 pint. 

B.P. Vlnam Bbel. Wine of Bhubarb. — Bhubarb root, oz. ; Ganella alba 
bark, 60 gr. ; sherry, 1 pint. 

U.S.P. Pulvis &iei Compositus. Compound Powder of Bhubarb.— Bhubarb, 
25 ; magnesia, 65 ; ginger, 10 parts. 

U.S.P. Syrupus Bhei. Syrup of Bhubarb. — Bhubarb, 90 ; cinnamon, 18 ; 
carbonate of potassium, 6 ; sugar, 600 ; water q.s. to make 1,000. 

U.S.P. Syrupus Bhei Aromaticus. Aromatic Syrup of Rhubarb. — Aromatic 
tincture of rhubarb, 10 ; syrup, 90 parts. 

XJ.S.P. Tinctura Bhei. Tincture of Bhubarb. — Rhubarb, 12 ; cardamom, 2 ; 
diluted alcohol up to 100 parts. 

U.S.P. Tinctura Bhei Aromatica. Aromatic Tincture of Bhubarb. — Bhubarb, 
20 ; cinnamon, 4 ; cloves, 4 ; nutmeg, 2 ; diluted alcohol up to 100. 

U.S.P. Tinctura Bhei Dulois. Sweet Tincture of Rhubarb. — Bhubarb, 8 ; 
glycyrrhiza, 4 ; anise, 4 ; cardamom, 4 ; diluted alcohol up to 100. 

U.S.P. Vinum Rhei. Wine of Rhubarb. — Bhubarb, 10 ; calamus, 1 ; stronger 
white wine up to 100. 


Action and Uses. — Rhubarb when chewed increases the flow 
of saliva. Small doses have a tonic and astringent action 
and are employed in atonic dyspepsia, especially when there is 
an accumulation of mucus in the intestinal tube. Large doses 
are purgative in their action, increasing peristalsis. This is 
followed by an astringent effect. It is especially useful in cases 
of diarrhoea associated with worms, or when there is some irritat- 
ing body in the intestines : the cause of irritation is removed, 
and then the after-astringent action checks the diarrhoea. 

U.S.P. Rumex. Rumex. Yellow Dock. — The root of Rumex 
crispus and of other species of Rumex. 

Charactebs. — From eight to twelve inches (20 to 30 centimetres) long, 
about half an inch (12 millimetres) thick, somewhat fusiform, fleshy, nearly 
simple, aimulate above, deeply wrinkled below ; externally rusty-brown, in- 
ternally whitish, with ^e, straight, interrupted, reddish medullary rays, and 
a rather thick bark ; fracture short ; odour slight, peculiar ; taste bitter and 
astringent. 

Composition. — It contains tannic acid and nimicine, which 
is identical with chrysophanic acid. 


Preparation. 
Extractum Bumicis Fluidum 


DOSE. 

30-60 min. 


Action. — It is astringent and bitter, and is supposed to 
possess alterative properties, which render it usefol in scorbutic 
•diseases. 


8 T 2 
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[sect. V.. 


ARISTOLOCHIACE.E. 


Serpentarix Rhizoma, B.P. ; Serpentaria, U.S.P. Seb- 
PBNTAKY Rhizome, B"P-; Serpentabia, U.S.P. — The dried rhizome 
and rootlets of Ariatolochia Serpentaria or Aristolochia reticulata. 
From the southern parts of North America. 



Fio. 317.— S«rpent«ry, half the natural size. 


CoARACTERS. — A Small ronndiBh rhizome, with a tuft of numerous slender 
rootlets, about three inches long, yellowish, of an agreeable camphoraceous 
odour, and a warm bitter camphoraceous taste. 

Composition. — An essential oil, and resin, tannin, and 
sugar. 

Adulteration. — Other roots fraudulently or inadvertently added, distin- 
guished by appearance and smell. 


Preparations. 

DOSE. 

acnftisiiin Serpentarioe 1-2 A. oz. 

Tinctura CinchonaB Composita 1-2 fl. dr. 

Tinotura Serpentarlae . |-2 fl. dr. 

U.8,P. 

Extractum 8eri)entariiB Fluidum 10-30 xnin 

Tinctura Cinchon® Composita 1-4 fl. df. 

Tinotora Serpentari® 1-3 fl. dr. 


Action and Uses. — Serpentary is a stimulant tonic, and is 
used in atonic dyspepsia with nervous depression. Owing to its 
having some diaphoretic and diuretic properties, it is used in 
chronic rhenmatism. 

Asabum EuBOPiEUM or Asababacca belongs to this order ; its 
leaves were formerly used as an errhine. They cause powerful 
vomiting and purging when administered internally. 


PIPERACEiE. 

Piper Nigrum, B.P. ; Piper, U.S.P. Black Peppeb.— The 
dried unripe fruit of Piper nigrum, B.P. The unripe fruit of 
Piper nigrum, U.S.P East Indies, 

Characters.— S mall, roundish, wrinkled; tegumentbrownish-black, con- 
taining a greyish-yellow globular seed ; odour aromatic ; taste pungent and 
bitterish. 

Dose. — 6 to 20 grains. 
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Fbepabatioms. 

8*P. DOSE. U.S.P. DOSE. 

Conf eotio Opii 6 -20 gr. Oleoresina Piperis 1-2 min . 

Confeotlo Plpeiia 60-120 gr. or more. 

Pulvis Opii Compositus 2-6 gr. 

B.P. Oonfeotlo Piperla. Confection op Pepper.— Black pepper, 2 ; caraway 
fruit, 3 ; clarified honey, 16. 

U.S.P. Oleoresina Piperis. Oleorebin op Pepper. — Exhaust pepper with 
stronger ether, remove the ether by distillation and evaporation, and separate the 
oleoresin from the piperine in the residue by expression through a muslin strainer. 

Composition. — Piperine, resin, and volatile oil. Piperine is 
a crystalline principle, almost neutral, tasteless, inodorous, and 
insoluble in water, and is isomeric with morphine. The resin 
possesses the pungent taste of the drug, and gives the oil its 
aromatic smell. 

U.S.P. Piperina. Piperine. Ci^Hj^NOg; 285. — A proxi- 
mate principle of feebly alkaloidal power, prepared from pepper, 
and occurring also in other plants of the Nat. Ord. Piperacece. 

Characters. — Colourless, or pale yellowish, shining, four-sided prisms, 
permanent in the air, odourless, and almost tasteless w hen first put in the 
mouth, but on prolonged contact producing a sharp and bitmg sensation. 
When heated to about 128° C. (about 262° F.), piperine melts, ^fielding a 
clear, yellowish liquid, which, on cooling, congeals to a resinous mass. It 
has a neutral reaction. 

Solubility. — It is almost insoluble in water, but soluble in 00 parts of 
alcohol at 15° C. (69° F.),_m 1 part of boiling alcohol, and but slightly soluble 
in ether. 

Beactions. — When heated on platinum foil, it takes fire and is consumed 
without residue. Concentrated sulphuric acid dissolves piperme with a dark, 
blood-red colour, which disappears on dilution with water. WTien treated 
with cold nitric acid, piperine turns rapidly greenish-yellow, orange, and red, 
and gradually dissolves with a reddish colour. On adding to this soliition an 
excess of solution of potassa, the colour is at first pale yellow, but on boiling 
it deepens to blood-red, while, at the same time, v apours of an alkaline re- 
action and of a peculiar odour (piperidine) are given off. 

Dose. — 1 to 10 grains. 

Action and Uses, — Pepper is a stimulant stomachic. It is 
used chiefly as a condiment, but has been employed in the treat- 
ment of haemorrhoids, and, on account of its stimulating action 
on mucous membranes, as a substitute for cubebs in the treat- 
ment of gonorrheea. The action and uses of piperine are 
similar to those of pepper. 

Cubeba, B. and U.S.P. Cubebs. — The dried unripe fruit of 
Piper Cubeba (Cubeba officinalis), Java. 

t*T 

Fio. 318.--Cubebe. 

Cearaotsrs. — I s like black pepper, but is distinguiriied from it by the 
adherent stalk of rather more than its own length, from which it gets its 
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ordinary name of tailed pepper. It has a warm camphoraoeous taste and 
oharaoteristio odour. 

Composition. — A volatile oil, a resin, and cubebin. Cubebin 
is neutral and crystalline. It does not seem to have any im- 
portant physiological action. The resin yields cubebic acid, and 
a volatile oil consisting of a hydrocarbon holding a camphor ia 
solution. 

Dose. — Of the powder 30 to 120 gr. 

Pbspabations. 

BJP. DOSE. tr.S.P. DOSE. 

Oleoresiaa Cnb^bee 5-30 min. Cubeba 15 gr. 

Oleum M 5-20 min. Extractom Cubebee ) ^ on 

Tlnotura „ i-2 fl. dr. Fluidnm / 

Oleoresina Cubebie . . . 5-30 min. 

Tinctura Cabeboe 8 min.-3 fl. dr. 

Trochisci Cubebss 

(each contains i>gr. oleoresin). 


Oleum Cubebz, B. and U.S.P. Oil op Cubebs. — A volatile 
oil distilled from cubebs. 

Characters. — Colourless or pale greenish-yellow, having the peculiar 
odour and taste of cubebs. 

Composition. — ^A hydrocarbon holding a camphor in solution. 

Oleoresina Cubebae, B. and U.S.P. Oleoresin of Cubebs. 

Preparation. — By extracting cubebs with stronger ether, distilling off most 
of the ether ; letting the rest evaporate ; transfemng the residue to a closed 
vessel tin waxy and ciystalline matter has ceased to deposit, and then poiir- 
ing off the oleoresin. 

Dose. — 6 to 80 min. (0*3 to 2 gm.) given in capsules. 

Action and Uses. — Cubebs owes its action to the oil and 
resin. It is carminative and stimulant to mucous membranes. 
It is used chiefly for its action on the mucous membrane of the 
bladder and urethra, as in gonorrhoea (p. 446). It is used in the 
form of lozenges for relaxed sore-throat, and as an errhine for 
coryza when free secretion has become established. It is slightly 
diuretic, and has been used as an adjunct to other diuretics. 
Large doses may produce gastro-enteritis, and it sometimes gives 
rise to a rash resembling urticaria. The oil has an action some- 
what like oil of turpentine or oil of copaiba. The resin is said 
to be a more active diuretic than the oil, and the oleoresin is 
therefore introduced into the U.S.P. 

Maticae Folia, Matico Leaves, B.P. Matico, Matico, 
U.S.P. — The dried leaves of Piper angusiifolium (Artanthe eUm- 
gala), Peru. 

Characters. — From two to eight inches long, veined and tesselated on 
the ,ixp]^ BurifK^, downy beneath. They may be conibnnded with digitalis, 
leaves, but are distinguished by their marked reticulation in squares. 
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Composition. — Essential oil, artanthic acid, tannin, and 
resin. 

Dose. — Of the powder, 30-60 gr. 

Preparations. 

B.V. DOSE. n.S.F. DOSE. 

XnfVisiun Matioee 1-4 fL. oz. Extractam Matioo Flaidam...^3 fl. dr. 

(^-oz. in ^-pint for J-hour). Tinctura Matico 1-3 fl. oz. 

Action and Uses. — Matico is employed locally as a styptic 
to arrest hsemorrhage from small wounds, such as leech-bites. 
It acts mechanically, much in the same way as a spider’s web. 
It has been administered in cases of vesical catarrh and gonor- 
rhoea, but is now not much used. 

MYRISTICEiE. 

Mjrristica, B. and U.S.P. Nutmeg. — The kernel of the seed 
of Myristica fragrans deprived of its hard coat or shell. Malayan 
Archipelago. 

Characters. — Oval or nearly round, about an inch in length, marked 
externally with reticulated furrows, internally greyish -red with dark brownish 
veins. It has a strong peculiar odour, and a bitter aromatic taste. Nutmeg 
resembles areca nut, especially in its internal structure, but the latter is devoid 
of the strong odour. 

Composition. — Fixed oil (oil of mace) and volatile oil, the 
latter imparting the aromatic smell and taste. 

Dose. — Of powdered nutmeg, 5-15 gr. 

Preparations. 


B.V. DOSE. 

Oleiun Mjrlstleae 1-5 min. 

M M Bxpressiim 1-5 min. 

Pulvis Catechu Compositus 20-40 gr. 

Pnlvis CretsB Aromaticus 10-60 gr. 

Spiritus Armoraoise Compositus 1-2 fl. dr. 

Tinctura Lavandulie Composita ^-2 fl. dr. 


U.8.P. 

Tinctura Lavanduhe Composita ^-2 fl. dr. 

Pulvis Ajromatious iO-30 gr. 


Oleum Mjrristicae, B. and U.S.P. Volatile Oil of Nutmbg. 
The oil distilled in Britain from nutmeg, B.P. A volatile oil 
distilled from nutmeg, U.S.P. 

Characters. — Colourless or straw-yeUow, having the odour and taste of 
nutmegs. 

Preparations. 


B.B. DOSE. 

Pilula Aloes Socotrin® {vide p. 522) 6-10 gr. 

Bplritua Ammonlce Aromatioua 30 min.-l fl. dr* 

•piritiia MyrlstiooD 30-60 min. 

(Mistura Ferri Composita). 

U.8.P. 

Spiritus MyristioflB 1-2 fl. dr* 
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B.P. Oleum Myristicse Expressum. Expbessed Oil op 
Nutmeg. — A concrete oil obtained by means of expression and 
heat from nutmegs. 

Chakacters. — Of an orange coloor, firm consistence, and firagrant odour 
like that of nutmeg. 

Preparations. 


Emplastrum Calefaoiens. Emplastrum Picis. 

Action and Uses. — Nutmeg is aromatic, stimulant, and car- 
minative. The expressed oil is used externally as a stimulant, 
and with other stimulants is contained in emplastrum picis and 
emplastrum calefaciens. It is very little used in medicine, but 
chiefly to flavour articles of food. 

U.S.P. Macis. Mace.- The arillus of the fruit of MyrisHca 
fragrant. 

Characters. — In narrow bands, one inch (25 millimetres) or more long, 
somewhat branched and lobed above, united to broader bands below ; brownish- 
orange ; fatty when scratched or pressed ; odour fragrant ; taste warm and 
aromatic. 

Uses. — It contains the same volatile oil as nutmegs, and has 
the same uses. 


LAURINEiE. 

Cinnamomi Cortex, B.P. ; Cinnamomum, U.S.P. Cinna- 
3I0N Bark, B.P. ; Cinnamon, U.S.P. — The inner bark of shoots 
from the truncated stocks of Cinnamomum zeylanicum. Imported 
from Ceylon. 

Characters. — In closely rolled qnlils, containing several small quillB 
witbm them, bght yellowish-brown, with a fragrant ^oor and warm sweet 
aromatic taste ; breaks with a splintery fracture. 

Composition. — A volatile oil to the extent of 1 per cent, with 
mannite, sugar, mucilage, and tannic acid. 

Adulteration. — Ccuttia Ugnea. 

Test. — Decoction of cassta Ugnea is coloured blue-black by tincture of 
iodine. 


Preparations. 


Aqaa Ciimaiiioml 1~2 £1. oe. 

Deeoctum Hiematoxyli 1-2 fl. oz. 

Infusum Catechu 1-2 fl. oz. 

Olemn Cinnamomi 1-5 min. 

Pulvifi Catechu Compositus 20-40 gr. 

FnlTla Cfnaamomi Compositua 10-30 gr. 

Pulvis Cret« Aromaticus 10-60 gr. 

Pulvis Kino Compositas 5-20 gr. 

Tinctura Cardamomi Compozila ^2 fl. dr. 

Tinctura Catechu -2 fl. dr. 

Ttnctora CUnaamoml -2 fl. dr. 

Tinctura Lavandula Compoaita < ^2 fl. dr. 

Vinum Opii l0-40ixiili. 
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U.S.P. DOSE. 

Pulvis Aromaticus 10-30 gr. 

Tinotura Cinnamomi ^-2 fl. dr. 

Oleum „ 1-5 min. 

Tinctura LavandulsB Composita 2 fl. dr. 

Vinum Opii 6 mm. 


Ynlvis Cinnamomi Composltns, B.P. ; Fnlvls Aromatlona, ir.8.F. 

Compound Cinnamon Powder, B.P. ; Aromatic Powder, U.S.P. — Equal 
parts of cinnamon, cardamoms, and ginger, B.P. Cinnamon 85, ginger 35, 
cardamoms 15, nutmeg 15, U.S.P. 

Oleum Cinnamomi, B. and U.S.P. Oil of Cinnamon. — The 
oil distilled from cinnamon bark. 

Characters. — ^Yellowish when recent, gradually becoming red, having 
the odour and taste of cinnamon. 

Composition. — Consists principally of cinnamic aldehyde, or 
hydride of cinnamyl, with other hydrocarbons, one of which, a 
camphor, is deposited at low temperatures, thus causing the 
change in colour. The oil has a specific gravity of from 1*025 
to 1*050, so that it sinks in water. It is slightly laBVulose. 


Dose. — 1-5 min. 

Preparations. 

B.P. DOSE. 

Splrltua Cinnamomi (oil 1, spirit 49) \-l ii. dr. 

Aoianm Bulplmrloum Aromationm (contains spirit of cinnamon). .5-30 min. 

U.S.P. 

Aqua Cinnamomi indefinite. 

Spiritus Cinnamomi 5-15 min. 

Acidum Sulphurioum Aromatic um 6-15 min. 


Action and Uses. — Cinnamon is an aromatic carminative, 
and since it contains tannic acid slightly astringent It is 
chiefly used in conjunction with other astringents, and from its 
agreeable taste is very frequently employed. 

Goto Bark. Not oflScinal. — The bark of a tree imported 
from Bohvia. 

Composition. — It contains an alkaloid, cotoin. Cotoin forms 
a pale yellow powder or minute crystals sparingly soluble in 
water, soluble in alcohol, ether, and chloroform. 

Dose. — ^ to 2 gr. every two or three hours in mucilage or 
syrup. A solution of 1 part in 4 of acetic ether is recommended 
for hypodermic injection. Tincture of cote hark (1 in 10) may 
be used in doses of 10 min. 

Action. — It appears greatly to increase intestinal absorp- 
tion (p. 887). 

Uses. — It is useful in gastric and intestinal catarrh, in infan- 
tile diarrhoea, and in the diarrhcea of phthisis. It is said also to 
check salivation and the night sweats of phthisis. 

Paracoto Bark. Not officinal. — Contains an alkaloid 
paracotoin, similar in its actions and uses to cotoin, but less 
powerful. 
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Camphora, R and U.S.P. Camphor. — A stearoptene (con- 
crete volatile oil), obtained from the wood of Cinnamomum Cam- 
phora (Caviphora officinarum). Imported in the crude state from 
China and Japan, and purified by sublimation. 

Gharactebs. — ^White, translucent, tough, crystalline lumps ; has a power- 
ful penetrating odour, and a pungent taste followed by a sensation of cold ; 
floats on water ; volatilises slowly at ordinEiry temperatures. 

SoLUBiLiTy. — Is slightly soluble in water, but readily soluble in rectified 
spirit and in ether. 

CoBtfPosmoN. — A stearoptene having the formula CioHjgO^ 
and yielding camphoric acid on oxidation. 

Impurities.-— F ixed salts. 

Test. — Sublimes entirely when heated. 

Dose. — 1 to 10 grains. 


PREPARATIOKS CONTAINIKO CaMPHOB. 


B.F. DOSE. 

Aqua Ommpliorfle (saturated aqueous solution) 1-2 fi. oz. 

Linunentum Aconiti {vide p. 516) 

„ Belladonnsd {rkde p. 516) 

Xdidiiieatiiin Campboree {vide p. 516) 

M «t Composltum (vide p. 516) 

Linimentnm Chloroformi {vide p. 516) 

„ Hydrargyri {vide p. 516) 

„ Opii p. 516) 

Linimentum Saponis (vide p. 516) 

Linimentum Sinapis Compositum {vide p. 516) 

lininientum Terebinthinie {vide p. 516) 

„ „ Acetioum (tnde p. 516) 

Spiiitue Campboree (camphor 1, rectified spirit 10)... 10-30 min. 

Ttaetoim Campborae Compoalta {vide Opium) 15 min.-l fl* dr. 

Unguentum Hy&argyii Compositum 

The hypodermic injections of apomorphine and ergot contain camphor water* 


U.S.P. DOSE. 

Aqua Oamphoraa 1 fl. dr. 


Linimentum Belladomue (vide p. 517) 
„ Campborae {vide p. 517).. 

„ Chlomformi {vide p. 517). 

„ Saponis {vide p. 517) 


Spiritus Camphors 6~10 min. 

Tincture Opii Camphorata 1*2 fl. dr. 

Ceratum Camphone 


Aqua Oampboras. Camphob Watbb, 1^ and U.8 JP. — It is prepared according 
to the BJP. by tving crushed camphor, ^oz., in a muslin bag, which is kept im* 
mersed in 1 gallon of water in a bottle tor at least two days. The U.SJP. mreots 
camphor (8) to be dissolved in alcohol (16), and then added to cotton (IQ. After 
the alcohol has nearly evaporated the cotton is packed in a percolator, and distilled 
water potired on till 1,000 parts are obtained. 

U.8 J*. Oeratum Camphor». Campbob Ceeats.— C amphor liniment, 8 ; oUva 
oil, 12 ; cerate, 85. 

Phtbiolooioai. Aotion. — Externally camphor is stimulant 
and rubefacient. 

Internally in small doses it acts as a carminative, in large 
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doses as an irritant, causing nausea and vomiting. It is dia- 
phoretic and anaphrodisiac, and stimulates the heart (pp. 
316, 319). It stimulates the circulation, but may slow the 
pulse ; and stimulates the nerve-centres, causing exhilaration 
but finally paralyses them, causing lassitude. It produces, in 
large doses, a form of delirium, and sometimes death, occasion- 
ally preceded by epileptiform convulsions and maniacal excite- 
ment. In small doses it is said to be aphrodisiac, and in large 
doses anaphrodisiac (p. 451). It lowers the temperature. 

Uses. — Externally, in the form of liniment, it is applied to 
sprains, enlarged joints, &c. An ointment of 1 part of camphor 
to 8 of lard is useful in relieving itching in chronic eczema and 
urticaria. 

Inhalation of its vapour (^-1 dr. in ^-pint hot water) has 
been recommended for coryza. 

Internally it is used in catarrh and coryza. It is very useful 
in summer diarrhoea, and may be given in the form of Rubini’s 
solution (1 gr. in 2 min. of absolute alcohol), two to five minims 
every fifteen minutes. It is also useful in cholera, tympanitic 
distension of the abdomen, and hysterical vomiting. 

It is also used as a nervine stimulant, especially in debility 
of the respiratory organs ; as a nervine and cardiac stimulant 
in fever, and as an antispasmodic in epilepsy, chorea, pertussis, 
hysteria, and other nervous affections, especi^y those connected 
with the sexual organs. 

U.S.P. Camphora Monobromata. Monobromated Camphor. 
CioHj^BrO; 230-8. 

Preparahok. — By heating camphor with bromine and crystalKsing from 
petroleum benzin. 

Characters. — Colourless, prismatic needles or scales, permanent in air, 
unaffected by light, having a mild camphoraceous odour and taste, and a 
neutral reacuon. 

Solubility. — Almost insoluble in water, freely soluble in alcohol, ether, 
chloroform, hot benzin, and fixed oils ; slightly soluble in glycerine. 

Dose. — 2 to 10 grains. It may be given in pills, made by 
rubbing 5 grains with 1 grain of Canada balsam in a warm, 
mortar. 

Action. — ^Like other bromides it produces weakness and 
paralysis, stupor and sleep. It slows the pulse (p. 816) and 
respiration and reduces the temperature. In the rabbit the 
vessels of the eye and ear are contracted. When given for a 
length of time it produces marked emaciation. 

Uses. — Monobromated camphor has been used as a sedative 
instead of the bromides, but it is less efficient. It has been 
recommended in insomnia, chorea, hysteria, and delirium tre* 
mens. In large doses it has caused epileptiform convulsions,, 
like camphor. 
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B.P. Sassafras Radix. Sassafbas Root. — The dried root 
of Sassafras ojidnalis. From North America. 

Characters. — In branched pieces; bark externally greyish -brown, in- 
ternally rusty -brown, of an agreeable odour, and a peculiar aromatic warm 
taste ; wood Hght, porous, greyish-yellow. The chips or shavings, which are 
the officinal form, resemble quassia, but are browner, and distinguished by 
their smeU. 

Composition. — Contains 1 to 2 per cent, of a volatile oil* 
The bark contains tannic acid to a small extent. 

Preparation. 

8.P. DOSE. 

Beoootuiii SarsflB Composttnm (J-oz. to 1 pint) 2-10 fl. oz. 

U.S.P. Sassafras. Sassafras. — The bark of the root of 
Sassafras officinalis. 

Characters In irregular fragments, deprived of the grey, corky layer ; 

bright rust-brown, soft, fragile, with a short, corky fracture ; strongly fra- 
grant ; sweetish, aromatic, and somewhat astringent. 

U,S.P. Oleum Sassafras. Oil op Sassafras. — A volatile 
oil distilled from sassafras. 

Characters. — A colourless or yellowish liquid becoming darker and 
thicker by age and exposure to air, having the characteristic odour of sassa- 
fras, a warm, aromatic taste, and a neutr^ reaction ; sp. gr. about 1*0U0. 

SoLUBiUTT. — It is readily soluble in alcohol. 

Reactions. — When treated with cold nitric acid it becomes dark red, and 
is finally converted into a red resin. 

Dose. — 1-5 min. 


Preparations. 

U.8.P. DOSE. 

Decoctum Sarsaparilla Compositom 4-0 fl. oz. 

Extractum* „ „ Fiuidum 30- f JO min. 

Syrupus „ Compositus 1-4 fl. dr. 


Action and Use. — Sassafras has a destructive action on in- 
fusoria (cf. p. 63). It is a stimulant diaphoretic, and is used in 
rheumatism and syphilis, generally in combination with other 
drugs. 

U.S.P. Sassafras Medulla. Sassafras Pith. — The pith of 
Sassafras officinalis. 

Characters. — In slender cylindrical pieces, ofren curved or coiled, light, 
spongy, white, inodorous, insipbl Macerated in water it forms a mucila- 
gmous liquid, which is not precipitated on the addition of alcohol. 


Pbxpabation. 


DOSE. 

Mudlago Sassafras Medulhe (sassafras pith, 2 parts ; water, 100 parts)... Ad libitum. 


Uses. — As a demulcent either internally or externally. 
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B.P. Nectandrse Cortex. Bebebru Bark. — The dried bark 
of Nectandra Rodicei^ the green-heart tree. Imported from 
British Guiana. 

Chabaotebs. — I n large flat heavy pieces ; external colour greyish-brown, 
internal, dark cinnamon-brown ; taste strongly and persistently bitter, with 
considerable astringency. 

Composition. — Contains beberine, a peculiar alkaloid. Bebe- 
rine is a colourless, amorphous substance, soluble in alcohol, but 
sparingly soluble in boiling water. 

Prepabation. 

B.P. DOSE. U.S.P. 

Seberinae Sulphas 1-10 gr. None. 

B.P. Beberinae Sulphas. Sulphate op Beberine. 
C3gH42N20g.H2S04. — Prepared from Nectandra or Bebeeru bark. 
It is probably a mixture of sulphates of beberine, C36H42N20e, 
nectandrine, C 4 QH 4 gN 20 g, and other alkaloids. 

Preparation. — By exhausting the bark with diluted sulphuric acid, re- 
moving most of the acid by lime, precipitating the alkaloid with ammonia, 
and neutralising with sulphuric acid. 

Properties. — In dark-browTi, thin, translucent scales, yellow when in 
powder, with a strong bitter taste. 

Solubility. — Soluble in water and in sdcohol. 

Reactions. — Its watery solution gives a white precipitate with chloride 
of barium (sulphate) ; and witli caustic soda a yellowish-white precipitate, 
which is dissolved by agitating the mixture with twice its volume of ether 
(beberine). 

Impurities. — Mineral matter. 

Tests. — The ethereal solution, separated by a pipette and evaporated, 
leaves a yellow translucent residue, entirely soluble in dilute acids. It is 
entirely destructible by heat. Water forms with it a clear brown solution. 

Action AND Uses. — Bebeeru bark is seldom used in medicine; 
both it and the sulphate of beberine are said to have a similar 
action to quinine (cf. p. 61), and have been used as tonics and 
antiperiodics, but sulphate of beberine is but a poor substitute 
for the cinchona alkaloids. 

SANTALACEiE. 

Oleum Santali, B. and U.S.P. Oil of Santal (Oil of sandal 
wood). — A volatile oil distilled from the wood of Santalum 
album. 

Characters. — A pale yellowish or yellow liquid of a i^ouliar strongly 
aromatic odour, a pungent and spicy taste, and a slightly acid reaction. 

Solubility. — It is readily soluble in alcohol. 

Dose. — 10 to 30 min. in capsules or mixture. 

Action and Uses. — Its action and uses are similar to those 
of copaiba, than which its smell is less disagreeable. 
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THYMELACEiE. 

Mezerei Cortex, B.P. ; Mezereum, U.S.P. Mezereon 
Bark, B.P. ; Mezereum, U.S.P. — The dried bark of Daphne 
Mezereum y or of Daphne Laureola. 

Characters. — In long thin more or less flattened strips, which are com- 
monly folded or rolled into disks; or in smaU quills of various lengths. 
Inner surface whitish, silky, very tough, and covered externally by an olive- 
brown, or somewhat reddish-brown, readily separable corky layer. No 
marked odour ; taste burning and acrid. 

Pkepabations. 

U.S.P. 

Decootum Sars® Ck>mpositum. Decoctum Sarsaparillfe Compositum. 

Xxtr admin BKexerei X^lierenina Extraotum Sarsaparilhe Compositum 

liinimentum Sinapis Compositum (p. 616). Fluidum. 

(Contains Extract.) Extractnm Mezerei. 

„ „ Fluidum. 

Action. — Externally it is irritant. Internally it is supposed 
to be diuretic and alterative. 

EUPHORBIACEiE. 

Cascarillae Cortex, B.P. ; Cascarilla, U.S.P. Carcarilla 
Bark, B.P. ; Cascarilla, U.S.P. — The dried bark of Croton Elu- 
teria. Bahama Islands. 



rm. SlS.-CaacariilA. 


Characters. — In quills, two or three inches in length and about i to i 
inch in diameter, dull brown, but more or less coated with white crustaceous 
lichens ; breaks with a short resinous fracture ; is warm and bitter to the 
taste ; and emits a fragrant odour when burned. 

Composition.— The active principle is cascarillin, a bitter 
substance, soluble in hot spirit or ether. Besin, gum, and a 
small quantity of volatile oil are also present. 

Pbspiratioks. 


DOSE. TJ.8.P. DOSE. 

ZnftiEisiii CaaeasiUsB (1 oz. to ^-pint) . 1-2 fl. oz. Cascarilla 80 gr. 

Ttnetnm n J-2 fl. dr. 

Action and Uses. — Cascarilla is aromatic, stimulant, and 
tonic. It is also a stimulant to the mucous membranes, and is 
used as an exj^ctorant in chronic bronchitis. It is useful in 
atonic dyspepsia and as a general tonic to the system. 

U.S.P. Stilling^. SuLLiNaiA. Queen's Boot* — T he root 
of StiUingia sylmtica. 
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Characters. — About twelve inches (80 centimetres) long, and nearly two 
inches (5 centimetres) thick, sub -cylindrical, slightly branched, compact, 
wrinkled, tough, grejush -brown, breaking with a fibrous fracture, showing a 
thick bark and porous wood, the inner bark and medullary rays with numerous 
yellowish-brown resin cells ; odour peculiar, unpleasant ; taste bitter, acrid, 
pungent. 

Composition. — It contains a resinous substance. 


Preparation. 

Eztractum StillingisB Fluidum 


DOSE. 

16-30 min. 


Uses. — In large doses it causes vomiting and purging. It 
has been used as an alterative in secondary syphilis and cuta- 
neous diseases. 

Oleum Crotonis, B.P. ; Oleum Tiglii, U.S.P. Croton 
Oil. — A fixed oil expressed (in Britain) from the seeds of Croton 
Tiglium. East Indies 

•f 

Pio, 220.— Croton Oil Se«da. 


Characters. — Slightly viscid ; colour brownish-yellow, taste acrid, odour 
faintly nauseous. 

Composition. — Very complex. It contains several fatty 
acids. Its active principles have not yet been separated. An 
oily substance named crotonal is said to possess the irritant 
properties of croton oil. 

Dose. — Of the oil min. placed on the tongue, or formed 

into a pill with crumb of bread. As an adjunct min. 
upwards. 

B.V. Preparation. 

aLtnImentmn Crotonla {vide p. 516) (1 volume in 8). 

Action. — Externally it is an irritant and gives rise to a 
pustular eruption. This effect is increased by the addition of an 
^kali. 

Internally it is a violent purgative, causing great congestion 
of the intestinal canal, and may cause death from gastro-enteritis 
with collapse. 

Uses. — Externally it is used as a counter-irritant in phthisis, 
bronchitis, inflammation of the brain and its membranes, and 
inflammation of the ovary, in the form of the liniment. 

Internally it is given as a purgative in obstinate constipa- 
tion (^1 min. in pill). It is especially useful in paralysis, 
mania, and apoplexy, when there is a difficulty in swallowing 
and a purgative of small bulk is required. It can be mixed with 
a little bread-crumb and placed on the back of the tongue, and 



1024' VEGETABLE MATERIA MEDICA. [sect. v. 

will be swallowed involuntarily. It is sometimes added to castor 
oil to increase its effect. 

One drop of croton oil with 1 drachm of chloroform in 1 
ounce of glycerine has proved an effectual anthelmintic, removing 
tape-worm after other remedies had failed. It should be given 
the first thing in the morning, and its eflScacy is increased by a 
saline purgative given overnight. 

Treatment in Poisoning. — Evacuate by stomach-pump after 
giving demulcents (linseed, oatmeal, &c.), or give linseed-tea or 
gruel, mixed with mustard, and thus procure emesis. 

Oleum Ricini, B. and U.S.P. Castor Oil. — A fixed oil 
expressed from the seeds of Ricinm comviunk, Calcutta. 

•• 

rio. 221.— Castor ou amis. 

Characters. — Viscid, colourless, or pale straw-yellow, having a slightly 
nauseous odour, and a somewhat acrid taste. 

Composition, — Yields several fatty acids, including ricinoleic 
acid, peculiar to castor oil. The seeds contain an alkaloid, 
ricinine (not purgative), also an acid drastic principle, of which 
only a small proportion is separated with the oil. 

Dose. — One fl. dr. to 1 fl. oz. 


Preparations. 

8.P. DOSE. 

Collodiom Flexile For external use. 

Linimentum Sinspis Compositum (p. 616) „ 

Pilula Hydrargyri Subchloridi Compoeita (p. 522) 6-10 gr. 


U.8.P. 

Linimentom Sinapis Compositum (p. 517) For external use. 

CoUodium Flexile „ 

Action and Uses. — Castor oil is one of our best purgatives, 
as it leaves no injurious efifeets, and can be given whenever purg- 
ing is wanted without any irritant effect, as in children, pregnant 
women, piles and fissure of anus, or after parturition, and to de- 
licate people. Its nauseous taste is its only objection. It is 
one of the best remedies for acute diarrhoea, given in one dose of 
i to i fl. oz. with 6-10 min. of laudanum. Tills removes any 
irritating substances (p. 888) and soothes the intestine. In 
chronic dysentery 15 min. of castor oil and 5-10 min. of tincture 
of opium given three times a day is a useful remedy. In lead 
colic it acts as a preventive to constipation, and has been used as 
a curative agent (p. 700). It is better, however, to give potassituu 
iodide and sulphate of magnesium. A drop of castor oil dropped 
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into the eye will often allay the irritation produced by a particle 
of sandj &c. As a local application, ctsstor oil or poultices of 
the leaves of the castor-oil plant, are used to the breasts in order 
to promote the secretion of milk. The oil is useful rubbed into 
the skin in seborrhoea. 

Administration. — If the oil be given the first thing in the 
morning an hour before breakfast, ten or twenty drops are gene- 
rally sufficient to open the bowels. This dose may be given in a 
teaspoonful of peppermint-water or brandy. The brandy should 
be added in such proportion that the oil neither sinks nor swims 
in the mixture. The same mixture of peppermint-water and 
brandy answers well as a vehicle for the administration of larger 
doses also. In all cases the glass, cup, or spoon should be 
thoroughly wetted first with water or peppermint-water to pre- 
vent the oil adhering to the side. A little brandy is then to be 
mixed with the peppermint- water, the oil carefully poured over 
the middle of it, and then more brandy added. If the whole be 
drunk at one draught the taste of the oil is not perceived. 
Lemon-juice, coffee, and the froth of porter are also used as 
vehicles for the administration of castor oil. It may also be given 
in capsules, which are perfectly tasteless. 

Kamala, B. and U.S.P. Kamala. Wurrus.—A powder 
which consists of the minute glands and hairs obtained from the 
surface of the fruits of Mallotus 2)hilipinnen8i8 {Rottlera tinctoria). 
India. 

Charactebs. — A fine granular mobile powder, of a brick-red colour ; it is 
with difidoulty mixed with water. 

Composition. — A resin soluble in alcohol and ether, yielding 
a crystalline substance, rottlerin. 

Impurities. — Sand and earthy matters. 

Test. — When boiled with alcohol the greater part is dissolved, forming a 
red solution. Ether dissolves most of it ; the residue consisting principsffiy 
of tufted hairs. 

Dose. — 80 grains to ^ ounce. 

Action and Uses. — It is used as an anthelmintic against tape- 
worm. It is very efficacious, killing the worm and producing free 
purgation. It is best given with honey or thick gruel. 

URTICACEiE. 

Sub-Ordkb I.— ULM£^. 

U.S.P. Ulraus. Elm. Slippery Elm. — The inner bark of 
Ulmvsfulva. 

Charactebs. — ^In flat pieces, varying in length and width, about one- 
eighth of an inch (8 millimetre}^ thick ; tough, pale brownish-white, the inner 
eur&ce finely rid^d ; fracture fibrous and meiuy ; the transverse section de- 
licately checkered ; odour slight, peculiar ; taste mucilaginous, insipid. 

8u 
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PBEPABinOR. 

n.S.P. DOSE. 

Muoilago tJlmi (slippery elxn 6| boiling water 100 ; macerate for 

two hours and strain) Ad libitum. 


Uses. — Elm bark is used as a demulcent, sliglit astringent 
and tonic, and in the treatment of skin diseases. 


Sub-Ordeb 11. — CANNABIN£.£. 

Cannabis Indica, B. and U.S.P. Indian Hemp. — The 
dried flowering tops of the female plants of Cannabis sativa^ the 
common hemp. (For medicinal use that which is grown in India, 
and from which the resin has not been removed, is alone to be 
employed. It is known in India as Gunjah or Ganga.) 

Characters. — Tops consisting of one or more alternate branches, bearing 
the remains of the flowers and smaller leaves and a few ripe firuits, pressed 
together in masses of a dusky green colour with almost no taste, but a cha- 
racteristic odour. 

Pbepajutions. 


B.P. DOSE. 

Bstraetimi CannabU Xndleae gr. or more. 

Tlnetnra „ „ 5-20 min. 


U.S.P. 

Extractum Cannabis IndicsD Fluidum 5-10 min. 

Tinctura „ „ 10-20 min. 

Extractum „ „ J-gr. 


U.S.P. Cannabis Americana. American Cannabis. — Can- 
■nabis sativa, grown in the Southern United States and collected 
while flowering. 

Characters. — Stem about six feet (2 metres) long, rough ; leaves opposite 
below, alternate above, petiolate, digitate ; the leaflets linear-lanceolate, 
serrate; dicecious, the staminate flowers in pedunculate clusters forming 
compound racemes ; the pistillate flowers axillary, sessile, and bracteate ; 
odour heavy ; taste bitter, slightly acrid. 

CoMi> 08 inoN. — The active constituent is a resinoid substance, 
cannabin. The tops also contain a small quantity of volatile oil. 

Action. — Its chief effect is on the brain, and is of a twofold 
nature ; it excites a form of delirium and hallucinations, usually 
followed by deep sleep. 

Small doses give rise to delirium with hallucinations, gene- 
rally of a gay character, causing much merriment ; accompanied 
by a great inclination to muscular movement. 

The nature of the hallucinations depends greatly on the cha- 
racter of the individual, and people seem to be able to determine 
their nature, as in the case of opium. 

Haschish is an Arabian preparation of Indian hemp, and is 
the origin of the word assassin. An Eastern chief used to dose 
his fanatic followers with Indian hemp, and they became imbued 
with the idea that they would be taken to heaven if killed, and 
hence were not afraid to encounter death. 
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The dreams produced by Indian hemp in inhabitants of 
Eastern countries are usually of a sexual character (p. 460), but 
when taken by the more civilised people of Western nations they 
are not sexual, and are often of a disagreeable nature. 

During this stage of hallucination, the person may conduct 
himself rationally and answer clearly any question put to him 
(Wood). The drug produces in some persons a curious loss of 
sense of time and of space. This stage is generally followed by 
deep sleep. The sensory nerves are benumbed, and there is 
frequently tingling and partial anaesthesia. The pupil is dilated. 

Respiration may be either quickened or slowed. The action 
on the pulse is very uncertain. Usually it is first quickened, 
then slowed, sometimes vice versd. The temperature rises or 
sinks according as the drug produces muscular movement or 
sleep. The urine is increased. The processes of digestion are 
less altered by cannabis indica than by opium, and the after- 
effects of opium (nausea, headache, &c.) are not produced. 

Uses.-— As a soporific it is used instead of opium when 
the latter does not agree, or in old opium-eaters ; also in cases 
of mental derangement ; in acute and chronic mania it is very 
useful, especially when combined with potassium bromide. 

It has been used in neuralgia to lessen pain ; also in spasmodic 
coughs, asthma, &c. In certain cases of menorrhagia it is useful, 
but its mode of action is imknown. Ringer recommends it in 
migraine, and S. Mackenzie in constant headache. 

B.P. Lupulus. Hop, The dried strobiles of 
Cultivated in England. 

Characters. — Strobiles of a greenish-yellow colour, with minute yeUow 
grains (lupulin) adherent to the base of the scales. Odour aromatic, taste 
bitter. 

U.S.P. Humulus. Hop. — The strobiles of Hiimidus Lupulus, 

Characters. — Ovate, about an inch and a quarter (3 centimetres) long, 
consisting of a thin, hairy, undulated axis, and many obliquely ovate, mem- 
branous, greenish scales, in the upper part reticulately veined, and toward 
the base parallel-veined, glandular, and surrounding a subglobular achene ; 
odour aromatic ; taste bitter, aromatic, and slightly astringent. 

Lupulinum, B. and U.S.P. Lupulin. — The glandular 

powder, separated from the strobiles of Himidus Lupulus, 

Characters. — Bright brownish -yellow, becoming yellowish-brown, re- 
sinous, consisting of minute granules which, as seen under the microscope, 
are subglobular, or rather hood-shaped, and reticulate ; aromatic and bitter. 

When agitated with water and allowed to stand, no considerable sediment 
(sand, Ac.) should be deposited. When ignited, lupulin should not leave more 
than 16 B.P., 8 U.S.P., per cent, of asii. 

Composition. — The lupulin of hops consists of a bitte^p 
ciple, lupulite, volatile oil, to which the odour of hops is 
and resin. Hops apart from the grains contain a kind 

DosE. — 2 to 6 grains or more. - ' > 


3 V 2 
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Frepakations. 


B.V. DOSS. 

Bztraotum Bn pull 5-10 gr. 

Xnfasmn m 1-2 fl. oz. 

Tlnctura h fl. dr. 

U.8.P. 

Of Hcmttlus — 

Tinctura Hiunuli 1-3 fl. dr. 

Of Lxjpulinum — 

Extractum Lupulini Floidam 10-30 min 

Oleoresina „ 2-20 gr. 


Action and Use. — Hops act as a bitter tonic and stomachic, 
also slightly as a soporific. In the form of bitter beer they are 
used in some cases of atonic dyspepsia ; and a supper of beer and 
lettuce, with bread and butter, is markedly soporific, from the 
combined effect of the hops and lettuce. 

A hop-pillow' is sometimes used in sleeplessness of fevers, but 
its use is i3robably due, not to the action of the volatile principle 
of the hops, but to the mechanical elasticity and softness of the 
pillow\ The crackling of the leaves in this pillow may be stopped 
by sprinkling a little alcohol on them. 

Sub-Obder in.— MORE.^. 

B.P. Mori Succus. Mulberry Juice. — The juice of the 
ripe fruit of Moms nigra. 

Characters. — Of a dark violet colour, with a faint odour, and an aci- 
dulous sweet taste. 

Composition. — Colouring matter, sugar, and acid, supi^sed 
to be malic. 

Pbepabation. 

B.P. DOSE. 

Byrnpna Mori 1 fl. dr. or more. 

Use. — To flavour and colour mixtures. 

Sot-Obder IV.-ARTOCARPEiE. 

Ficus, B.P. Fio. — The dried fruit of Ficus Carica^ Smyrna. 

Ficus, U.S.P. Fio. — The fleshy receptacle of Ficus Carica, 
bearing fruit upon its inner surface. 

Chabactebs. — C ompressed, of irregular shape, fleshy, covered with an 
efflorescence of sugar ; of a sweet, fruity odour, and a very sweet, mucila- 
ginous taste. When softened in water, figs are pear-shaped, with a scar or 
short stalk at the base, and a small scaly orifice at the apex ; hollow inter- 
nally ; the inner surface covered with numerous, yellowisn, hard achenes. 

Composition. — Grape sugar (about 70 per cent.), a little 
gum, and fatty matter. 

PBEEABATZOirS. 

DOSE. TJJI.P. DOSE. 

Coniectio Benius...... .60-120 gr. ConfecUo Bmam 60-120 gr.^ 
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UsH. — ^Figs are used locally as poultices, by splitting them 
and applying them to the inflamed part, as in gum-boUs, dental 
abscesses, inflamed tonsils, &c. 

Figs are chiefly employed as a domestic laxative. They are 
useful, given in large quantities, when a person has swallowed a 
hard sharp substance, by forming a bulky mass which will sheath 
the substance and protect the intestines from injury. In such 
cases purgatives are to be avoided. 

JUGLANDACEiE. 

U.S.P. Juglans. Juglans. Butterndt. — The inner bark 
•of the root of Juglans cinerea, collected in autumn. 

Characters. — I n flat or curved pieces, from an eighth to a quarter of an 
inch (8 to 6 millimetres) thick ; the outer surface nearly free from soft cork ; 
deep brown ; the inner surface smooth and striate ; transverse fracture short, 
dehcately checkered, whitish and brown ; odour feeble ; taste bitter and 


somewhat acrid. 

Preparation. dose. 

Extractum Juglandis 20-30 gr. 


Uses. — It is a mild cathartic, especially useful in the treat- 
ment of chronic constipation, dysentery and congestion of the 
abdominal viscera. It has a slight action as a hepatic stimu- 
lant (p. 403), and is useful in malarial conditions (pp. 375 and 
407). 

HAMAMELACEiE. 

U.S.P. Hamamelis, Hamamelis. Witch-hazel. — The leaves 
of Hamamelis virginica, collected in autumn. 

Characters. — S hort-petiolate, about four inches (10 centimetres) long, 
obovate or oval, slightly heart-shaped and oblique at the base, sinuate-toothed, 
nearly smooth ; inodorous ; taste astringent and bitter. 

Composition. — It contains tannic acid and a bitter principle. 

Officinal Preparation. 

DOSE. 

Extractum Haniamelidis Fluidum 15 011^-2 fl. dr. 

Uses. — It is used as an external application to piles, bruises, 
and inflammatory swellings. Hazeline, or the fluid extract of 
hamamelis, arrests the bleeding from piles in some cases almost 
like magic. Just before a motion a pledget of cotton about the 
size of a hazel nut, and soaked in the liquid, should be inserted 
into the rectum, and after the motion, when the anus has been 
cleansed by washing, a similar pledget should be again intro- 
duced and allowed to remain. Internally it is a very efficient 
haemostatic in bleeding from the lungs and other internal 
organs. In some cases of haemoptysis I have found it in the 
form of the non-officinal preparation of it called hazeline more 
efficient than digitalis and ergot, although in other cases digitalis 
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and ergot have succeeded better. It checks the flow in menor- 
rhagia when given during the period, and it lessens pain in 
dysmenorrboea. In one case a patient informed me that it 
invariably caused seminal emissions, which ceased when it was 
discontinued. In this action it resembles strychnine (p. 450). 
It has been supposed by Dujardin-Beaumetz to owe its utility to 
an action on the muscular fibre of veins. 


BALSAMIFLORiE. 


Styrax Praeparatus, B.P. ; St 3 rrax, U.S.P. Prepared 
Storax, B.P. ; Storax, U.S.P. — A balsam obtained from the inner 
bark of Liquidarnhar onentalis. Purified by solution in spirit, 
filtration and evaporation. 

Characters. — A semi-transparent, brownish-yellow semi-fluid resin, of 
the consistence of thick honey, with a strong agreeable fragrance and aro- 
matic bland taste. Heated in a test-tube on the vapour -bath, it becomes 
more liquid but gives off no moisture ; boiled with solution of bichromate of 
totassium and siphuric acid, it evolves the odour of oil of bitter almonds. 

Composition. — St 3 rrol, cinnamic acid, st 3 rracin, and resin. 
Cinnamic acid yields, when oxidised, hydride of benzoyl (oil of 
bitter almonds) . 

Dose. — Of the prepared resin, 5-20 gr. 

Peepabatioks. 


B.9. DOSE. 

Ttnetnra Benaolnl Oomposita fl. dr. 

U.S.P. 

Tinctura Benzoini Composita i-1 fl. dr. 


Use. — Its action and use are similar to those of the balsam 
of Peru (p. 902). A styrax ointment very useful in scabies is 
of the strength of one ounce of liquid styrax to two ounces of 
lard. 

CUPULIFERiE. 


B.P. Quercfis Cortex. Oak Bark. — The dried bark of the 
smaller branches and young stems of Quercus robur. Collected 
in spring, from trees growing in Britain. 

Characters. — Covered with a gre^sh ehining epidermis, cixmeunon- 
ooloured on the inner surface, flbrous, brittle, and strongly astringent. 


U.S.P. Quercus Alba. — The bark of Quercus alba. 

Characters. — In nearly flat pieces, deprived of the corky layer, about a 
quarter of an inch thick, p^e brown, inner surface with short sharp longitu- 
dinal ridges, tough, of a coarse, fibrous fracture, a faint, tan-like odour, and 
a strongly astringent taste. 

Composition. — Querd-tannic add and querdn, a bitter 
crystalline substance. 

pBJCPAIUTfOH. 

B.B. VS.T. 

Beeoetmn QuerefU (1^ os. to 1 pint). Mono. 
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Action and Use. — Chiefly used externally as a local astrin* 
gent, e.g. as a gargle in relaxed sore-throat or as an injection in 
gonorrhoea and leucorrhcea. 

Galla, B. and U.S.P. Galls, B.P.; Nutgalls, U.S.P. — ^Ex- 
crescences on Quercua lusitanica^ var. infectoria, caused by the 
punctures and deposit of an egg or eggs of Cynips Gall/e tinctori<B. 
Asia Minor. 

Characters. — Hard, heavy, globular bodies, tuberculated on the surface^ 
the tubercles and intervening spaces smooth; of a bluish-green colour on 
the surface, yellowish- wliite within, with a small central cavity ; intensely 
astringent. 

Composition. — Gallo-tannic acid (14 to nearly 70 per cent, 
according to the quality of the galls), gallic acid (3 per cent.)> 
free sugar and resin in minute quantities. 


pREPARATIONfi. 

DOSE. 

Aoidom OaUlomn 2-20 gr. 

n Tannicum 2-30 gr. 

Tinotura Oallee i_2 fl. dr. 

Uniruentam OaUse (80 gr. to 1 oz.) 

H ft onm Opio (80 gr. to 1 oz. nearly) 

r.8.p. 

Tinctura Gall® fl. dr. 

Unguentum Galla (1 part in 10) 


^ Action and Uses. — Galls are used in the form of galls and 
opium ointment as a local astringent in the treatment of haemor- 
rhoids. The action of galls depends on the contained tannic and 
gallic acids {q.v.). 

Acidum Tannicum, B. and U.S.P. Tannic Acid. [Tannin.] 
CjyHjjO,-. — A glucoside extracted from galls. 

Preparation. — By dissolving out the tannic acid from pow’dered galls 
with ether mixed with a very little water, gently evaport^ting the solution, 
and drying the acid. Although tannic acid is very sparingly soluble in pure 
ether, yet it appears to dissolve readily in ether contaming a very little water. 

Properties. — In pale yellow vesicular masses, or thin glistening scales, 
with a strongly astringent taste, and an acid reaction. On exposure to air or 
by the action of dilute acids, it splits up into glucose and gallfc acid (g'.v.). 
Twinin in its natural state appears to be a mixture of digallic acid (C^^HioOp) 
with a glucqsiae of digallio acid. Schiff proposes to give the name taxmio 
acid to the digallic acid, and that of tannin to the glucoside. 

SoLUBiLiTy. — It is readily soluble in water and rectified spirit; very 
sparingly soluble in ether. 

Eeactions. — The aqueous solution precipitates solution of gelatine yel- 
lowish-white, and the persalts of iron of a bluish-black colour. 

Impurities. — Mineral matter. 

Tests.— I t leaves no residue when burned with free access of air on 
platinum foil. 

Dose. — 2 to 10 grains. 

Preparations. 


CNroerinmn Aeidl Taimiol 1 part in 6 by weight. 

•uppotltorla ft H 3 grains in each. 

V, n n cwok Sapone 3 grains in each. 

Troolilset M f» ^-grain in each. 
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pREPiBATioNS— 

t7.8.P. 

Collodium Styptioum (tannio acid 20, alcohol 6, 


stronger ether 20, collodion 66 parts) 1 part in 5. 

Trochisci Acidi Tannici 1 grain in each« 

Unguentnm „ „ (with benzoated lard) 1 part in 10. 


Action. — When applied externally to the unbroken skin 
tannic acid has little or no action ; but applied to skin deprived 
of its epidermis, it coagulates the albumin and causes contrac- 
tion of the cells of the skin. It coagfulates blood and conse- 
quently acts as a local styptic. 

It acts locally on mucous membranes, coagulating the 
mucus. On account of the dryness in the mouth produced by 
the drug, it was concluded that the vessels are contracted, and 
that the astringent action is due to this ; but Rossbach found, from 
direct observation, that the vessels are dilated ; in this particular 
tannin differs from other astringents, such as nitrate of silver. 
This dilatation is not due to paralysis of the coats of the arteries, 
since they contract on stimulation or subsequent application of 
silver nitrate. 

Its astringent action on the skin and mucous membranes is 
probably due to coagulation of albumin and a ‘ tanning * of all 
the tissues to which it is applied. 

When taken into the mouth it causes dryness, coagulation of 
mucus, and a partial paralysis of the ends of the sensory nerves 
(both the nerves of ordinary sensation and the special nerves of 
taste), so that it destroys to a great extent the sense of taste, 
and also lessens irritation in the throat. 

When taken into the stomach in large doses it is irritant 
and causes vomiting. When given to animals it docs not lessen 
either secretion or peristaltic action of the intestines, and yet in 
man, even from small doses, there is a dryness of the teces and 
lessened peristalsis ; probably these different results are due to 
some imperfection in the experiments or to a difference of dose. 

Large doses cause diarrhoea, with subsequent constipation. 

It is absorbed into the blood, and passes out as gallic acid or 
some product of the oxidation of gallic acid. 

It restrains haemorrhage in distant organs, as the uterus, 
lungs, or kidne]rs, but the modus operandi is not known, and 
some authorities deny this action altogether. 

Uses. — Externally applied to the skin tannic acid is used 
in intertrigo, impetigo, and eczema, especially when occurring 
behind the ears in children ; in desquamating chronic eczema, 
a ten per cent, tannic acid ointment is useful, also in sycosis, 
applied after shaving. In hyperidrosis of the axillae, genitals, 
palms, and hands, and in sweating of the feet, frequent washing 
with a solution of tannin in diluted alcohol (1 in 260) is recom- 
mended. 
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It is also applied to mucous membranes, such as the external 
^tuditory meatus in otorrhoea (fill the meatus with glycerine of 
tannic acid and keep it there by a pledget of cotton wool). Also 
to the nasal mucous membrane, when there is ulceration and 
offensive discharge. In this case it is applied either in aqueous 
solution by means of the nasal douche or as glycerine of tannic 
acid with a brush. It is thus of use in ozaena after measles or 
scarlet fever, and in that form occurring in syphilitic children. 
In haemorrhages from the nose dry tannin may be snuffed up. 

It is used in stomatitis and ulceration of gums ; and as a 
gargle in relaxed sore-throat or apphed locally as glycerine of 
tannic acid. It is very useful in the hacking cough often met 
with in children, and also in adults, which is due to an irritation 
at the back of the pharynx, often accompanied by inflamed throat, 
covered with mucus ; in inflamed tonsils and deafness ; also in 
whooping-cough and other throat affections, either in the form of 
the glycerine or as lozenges. 

It has been used, dissolved in water, or mixed with olive oil, 
as an injection in leucorrhoea, gonorrhoea, and chronic discharges 
from the os uteri. 

Internally tannin is used in hsematemesis and intestinal 
haemorrhage ; also as an antidote to poisoning by alkaloids, but 
w^hen used for this purpose it must be followed by a purgative, 
as the tannates are all more or less soluble in the juices of the 
alimentary canal. It is also used in poisoning by tartar emetic, 
as tannic acid forms with antimony an insoluble tannate. It is 
used in diarrhoea, but usually the more sparingly soluble forms 
of tannin, such as kino, are preferred. Tannic acid lessens the 
amount of albumin in albuminuria. 

Acidum Gallicum, B. and U.S.P. Gallic Acid. CeH 2 (OH )3 
(CO.OH). HgO; 188. — A crystalline acid prepared from galls ; 
it may be considered as salicylic acid in which two atoms of 
hydrogen are replaced by two of hydroxyl (cf. p. 810). 

Preparation. — From galls, by pulverising, moistening with water, and 
allowing them to ferment for six weeks in a temperature of 60° to 70° F. The 
tannin present in the galls is split up by the fermentation into gallic acid and 
glucose, the tannic acid, or digallic acid (p. 1,031) sphttmg up into gallic acid, 
+ HgO » 2O7HQO5. It is purified by solution, and re-solution in 
boiling water, filtering and crystallising. 

Properties. — Crystalline, in acicular prisms or silky needles, nearly white 
or of a pale fawn-colour. Its taste is acidulous and astringent. 

Solubility. — It requires about 100 parts of cold water for its solution, but 
dissolves in 8 parts of boiling water. Soluble also in rectified spirit. 

Bbactions. — It gives a bluish-black precipitate with a persalt of iron. It 
leaves no residue when burned with &ee access of air. Its aqueous solution 
gives no precipitate with solution of isinglass, and is thus distinguished from 
tannic acid. 

Impurity. — Tannic acid from imperfect fermentation. 

Tests. — No precipitate with solution of isinglass (no tannic acid). 

Dose. — 2 to 10 grains. 
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Prepabations. 

QlSroeriBum Addl CkOlicl (1 in 6) 


DOSE. 

12-60 min. 


Unguentum Aoidi Gallici (with benzoated lard, 1 part in 10). 

Uses. — Gallic acid resembles tannic acid in its action, but 
does not coagulate albumin, and is used chiefly in cases of 
hsBmorrhages from the lungs, or kidneys, or where the affected 
part can only be reached through the circulation. 

In hsemoptysis it is useful in ten-grain doses every two hours. 
Like tannin it is said to lessen the amount of albumin in the 
urine in albuminuria. 


U.S.P. Castanea. Castanea. [Chestnut.] — The leaves of 
Castanea vesca^ collected in September or October, while still 
green. 

Characters. — From six to ten inches (15 to 25 centimetres) long, abont 
two inches (5 centimetres) wide, petiolate, oblong-lanceolate, acuminate, 
mncronate, feather- veined, sinuate-serrate, smooth ; having a alight odour, 
and a somewhat astringent taste. 


PjftEPABATION. 

Extractum Castaneie Flaidum 


DOSE. 

J-1 fl. dr. 


Uses. — It has been used in whooping-cough. Its taste is not 
disagreeable, but it has no extraordinary physiological power. 


SALICINEiE. 

U.S.P. Salix. Salix. Willow. — The bark of Salix alba^ 
and of other species of Salix. 

Characters. — In fragments or quills, from one-twenty-fifth to one-twelfth 
of an inch (1 to 2 mfllimetres) thick, smooth ; outer surface somewh&t glossy, 
brownish or yellowish, more or less finely warty ; under the esrky layer, 
green; inner surface brownish- white, smooth, the liber separsdng in thin 
layers ; inodorous ; bitter and astringent. 

Composition. — It contains tannin and salicin. 

Use. — T he infusion may be used as a bitter tonic. 

Salicinum, B. and U.S.P. Salicin. 286 .~A 

crystalline glueoside obtained by treating the balk of Salix alha^ 
and other species of Salix^ and the bark of various species of 
PopuluSf with hot water, removing tannin and colouring matter 
from the decoction, evaporating, purifying, and recrystalli^g. 

Charactebs, — Colourless shining crystals with a very bitter taste. 

Solubility.— Soluble in about twenty -eight parts of water or a simlsr 
quantity of spirit at common temperatures ; insoluble in ether. It is much 
less readily dissolved by nutting it into cold water than by dissolving it iiv 
hot water and allowing the solution to cooL 
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Beaotions. — Sulphurio acid oolotirs it red. A small quantity heated 
with a little red chromate of potassium, a few drops of sulphuric acid and 
some water, yields vapours of salicylic aldehyde, 0eH4.0H (OHO), having the 
odour of meadow-sweet. The crystals melt when heated, and emit vapours 
having the odour of meadow-sweet. On ignition in air it leaves no residue. 

The aqueous solution of salicin should not he precipitated by tannic or 
picric acids, nor by iodide of mercury and potassium (absence of and difference 
from alkaloids). 

Dose. — 8 to 20 grains. 

Action. — Its action is similar to that of salicylic acid (p. 820). 
Salicin is one of the sources of salicylic acid, which may be pre- 
pared from it by heating with caustic potash and treating the 
mass with hydrochloric acid. The salicylic acid prepared from 
salicin, or from oil of wintergreen, is generally purer than that 
made artificially (p. 820), and may frequently be tolerated by 
patients when the artificial salicylic acid disagrees. Salicin ap- 
pears to be decomposed in the body, and is eliminated in the 
urine partly as salicin and partly as salicylic acid, as salicyluric 
acid, and as saligenin. Its action is less powerful than that of 
salicylic acid, and its depressing effect on the circulation less 
marked. 

Uses. — It is used as an antipjrretic, and has been given with 
success instead of salicylic acid in the treatment of acute rheu- 
matism. It is useful also in headaches. 
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CHAPTEE XXXVI. 


Sub-Kingdom I.~PHAKER0GAM^. 

Class IV.~MONOCOTYLEDONES. 


ORCHIDACEiE. 

U.S.P. Vanilla. Vanilla. — The fruit of Vanilla planif alia . 

Chakactebs. — From six to ten inches (16 to 26 centimetres) long, linear, 
narrowed and bent or hooked at the base, rather oblique at the apex, 
wrinkled, somewhat warty, dark brown, glossy -leathery, one -celled, and con- 
taining a blackish-brown pulp, with numerous minute seeds, and more or 
less acicular crystals ; odour and taste peculiar, fragrant. 


Pbepakatiok. 

DOSE. 

Tincture Vanillffl A few drops as a flavouring. 

Uses. — It is used chiefly as a flavouring and a perfume. It 
is also an aromatic stimulant in hysteria and low fevers, 

U.S.P. Cypripedium. Cypripedium. Ladies* Slipper. — The 
rhizome and rootlets of Cypripedium jmbescens, and of Cypru 
pedium parviflorum. 

Characters. — Horizontal, bent, four inches (10 centimetres), or leas, long ; 
about one-eighth of an inch (8 millimetres) thick ; on the upper side beset 
with numerous circular cup-shaped scars ; closely covered below with simple, 
"wiry rootlets varying from four to twenty inches (10 to 60 centimetres) in 
len^h; brittle, dark brown or orange -brown ; fracture short, white; odour 
faint but heavy ; taste sweetish, bitter and somewhat pungent. 


Pbeparation. 

Extractuzn Cypripedii Fluidum 


nosx. 
16 min. 


Use. — It has an antispasmodic action similar to that of 
valerian, but it is less powerful. 


SCITAMNAC£.£. 

(ZINGIBERACEiE.) 

Zingiber, B. and U.S.P. Ginoer. — The (scraped and dried, 
B.P.) rhizome of Zingiber officinale. West Indies, India, and 
other countries. 
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Chakacters. — Irregular lobed decorticated pieces, three or four inchea 
long, yellowish -white but not chalky on the surface, with a short mealy 
fracture, hot taste, and agreeable aroma. Powder yellowish-white. 

Pbepaeations. 


DOSE. 

Confectio Opii 6-20 gr. 

„ Scammonii 10-30 gr. 

Infusum Senna} 1-2 fl. oz. 

Pilula ScilliB Composita (vide p. 623) 6-10 gr. 

Pul vis Cinnamomi Compositus 30-60 gr. 

„ Jalapas „ 20-60 gr. 

» Opii „ 2-6 gr. 

„ Rhei „ 20-60 gr. 

„ Scammonii „ 10-20 gr. 

Syrupus Xlnglbeiis ^-1 fl. dr. 

Tlnotara ,, 16 min.-l fl. dr.^ 

M M rortlor 6-20 min. 

Vinum Aloes 1-2 fl. dr. 


U.S.P. 

Eztraotum Zingiberia Fluidum 10-30 min. 

Oleoresina „ 1-2 min. 

Pulvis Aromatious 10-30 gr. 

„ Rhei Compositus 30-60 gr. 

Syrupus Zingiberia 1 fl. dr. 

Tinctura „ 16-75 min. 

Vinum Aloes 1-2 fl. dr. 


Composition. — A yellow volatile oil and a resin, the former 
having the odour, and the latter the taste, of the drug. 

Action. — Ginger causes a feeling of warmth in the mouth,^ 
and redexly stimulates the secretion of saliva. It has a stimu- 
lant action on the stomach, producing warmth at the epigastrium. 
It promotes the expulsion of flatus. 

Uses. — ^It is used in atonic dyspepsia, also to relieve flatu- 
lence, and as an adjunct to purgatives to lessen griping. It i» 
also used as a masticatory to increase secretion of saliva, and 
in relaxed conditions of the throat. Also used as a carminative 
in colic. 

B.P. Turmeric. — The rhizome of Curcuma longa. 

Turmeric Tincture, B.P. ; Solution of Turmeric, U.S.P. 
A solution prepared by macerating 1 patt bruised turmeric in> 
6 parts rectified spirit, B.P., or diluted alcohol, U.S.P.,in a closed, 
vessel for 7 days, and filtering. 

Turmeric Paper, B. and U.S.P. — Unsized white paper 
coloured by steeping in tincture of turmeric and drying by* 
exposure to the air without heat. 

Action and Uses. — Turmeric acts similarly to ginger. Chiefly 
used as a condiment. Turmeric paper is used as a test for 
alkalis, which turn it brown. 
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Cardamomi Semina, B.P. ; Cardamomum, U.S.P. Cae- 
SAUOMB. — The fruit U.S.P. (dried capsules, B.P.), of Ekttaria 
Cardamomum. Malabar. The seeds are best kept in their peri- 
carps, from which they should be separated when required for 
use, the pericarpal coats being rejected. 

n P 

a b 

Fig. 3SS.— CardAmoms. n. Cross section. 6. Side riew. 

Charagtebs.— Seeds obtusely angular, corrugated, reddish-brown, inter- 
nally white, with a warm, aromatic, agreeable taste, contained in ovate- 
oblong, triangular, pale -brown, coriaceous pericarps. 

Pbeparations. 

B.Y. DOSE. 

Tlnetnra Cardamomi Oompoaita ^-2 fl. dr. 

Tinctura Chloroformi Composita 20-60 min. 

coutahjed also in 

Extractum Colocynthidis Compositum. Tinctura OentiancB Composita. 

Pulvis Cinnamomi Compositus. Tinctura Bhei. 

Pulvis Creto Aromaticus. Vinom Aloes. 

U.8.P. 

Pulvis Aromaticus 

Tinctura Cardamomi 

„ „ Composita 

CONTAnOm ALSO IN 

Tinctura Bhei. Yin urn Aloes. 

Tinctura Gentianie Composita. Extractum Colocyntbidis Compositum. 

Tinetara Cardamomi Composita* Compound Tincture of Carda- 
moms. B. and TJ.S.P. — Cardamom seeds and caraway fruit bruised each 
i oz.. raisins freed from seeds 2 oz., cinnamon bark ^ oz., cochineal 56 gr., 
proof spirit 1 pint. B.P. Cardamom and cinnamon, each 20 parts, caraway 
10, cochineal 5, glycerin 60, dilpted alcohol to 1,0(X> parts. if.S.P. 

Composition. — Fixed oil and aromatic volatile oil, containing 
a camphor in solution. 

Action and Uses. — Cardamoms act similarly to ginger. They 
are stimulant, aromatic, and carminative, and are less pungent 
than ginger. Used chiefly as a carminative in flatulence, and 
as an adjunct to other medicines to lessen griping. 

IRIDEiE. 

Crocus, B. and U.S.P. Saffron. — The dried stigmas and 
top of the style of Crocu$ sativus, B.P. The stigmas of Crocus 
sativiis, U.S.P. Spain, France, and Italy. 

Characters.— Thread-like styles, ^h terminated by three long orange- 
brown stigmas, broadest at the summit. Has a powerful aromatic odour. 


DOSE* 

10-30 gr. 
,1-2 a. dr. 
1-2 a. dr. 
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Doss. — Of dried saffron, 20 gr. and upwards. 

Preparations. 

B.F. DOSE. 

Decoctum Aloes Compositum fl. oz. 

Pilula Aloes et Myrrhce {vide p. 522) 6-10 gr. 

Pul vis CretsB Aromaticus 10«60 gr. 

Tinctura Cmchonas Composita ^2 fl. dr. 

Tlnotura Crocl ^2 fl. dr. 

Tinctura Opii Ammoniata f-1 fl. dr. 

„ Bhei 1-2 fl. dr. (stomachic). 

„ „ 4-8 fl. dr. (purgative). 


u.s.p. 
Tinctura Croci, 


fl. dr. 


Composition. — The colouring matter of saffron is a glucoside 
— crocin — soluble in water and easily decomposed by dilute 
acids. A volatile oil is obtainable both directly from the drug 
and by the decomposition of crocin. It possesses the odour of 
saffron. 

Impurities. — Saffron is often adulterated with parts of other plants dyed, 
and with coloured chalk. 

Tests. — B y throwing saffron on the surface of warm water, the peculiar 
form of the stigma is at once seen, and admixture of other plants discovered. 
The chalk is detected by its immediately rendering the water turbid. 

Action and Uses. — Saffron has but little action. It is used 
chiefly as a colouring agent, and as a slight carminative. 

U.S.P. Iris. Iris. Blue Flag. — The rhizome and rootlets 
of Iris versicolor. 

Characters. — Rhizome horizontal, consisting of joints, two to four inches 
(5 to 10 centimetres) long, cylindrical in the lower half, flattish near the 
upper extremity, and terminated by a circular scar, annulated from the leaf- 
fiheaths, grey-brown ; rootlets long, simple, crowded near the broad end ; 
odour slight ; taste acrid, nauseous. 


Preparations. 


Extraotum Iridis 

„ „ Fluidum 


DOSE. 

.2-4 gr. 
.6-10 min. 


Composition. — It owes its medicinal virtues to an oleoresin. 
Action. — It is emetic and cathartic, and has been proved by 
Professor Eutherford to act as a stimulant to the liver and the 
intestinal glands (p. 403). 

Uses. — In constipation and biliousness. 


LILIACEAE. 

U.S.P. Allium. Garlic. — The bulb of Allium sativum. 

Characters. — Bulb subglobular, compound, consisting of about eight 
compressed, wedge-shaped bulblets, which are arranged in a circle around 
the base of the stem, and covered by several dry, membranaceous scales. It 
has a pungent, disagreeable odour, and a w^arm, acrid taste. It should be 
preserved in a dry place, and used only in the fresh state. 
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Composition. — The bulblets, or cloves as they are commonly 
termed, owe their strong taste and smell to a volatile oil which 
is sulphide of allyl (€311.^)28. 


Officinal Frepaiiation. 
Sjrnpus Allii 


DOSE. 

1-4 fl. dr. 


Action. — Allyl alcohol is a powerful antiseptic (pp. 95 and 
102), and it is probable that oil of garlic will have a similar action. 
Like oil of mustard, to which it is allied in chemical composition 
(p. 864), oil of garlic is a powerful irritant, or even vesicant, 
when applied to the skin. In the intestine it acts in small doses m 
a gastric tonic and carminative ; in large doses as an emetic and 
irritant, causing vomiting, purging, headache, and fever. After 
absorption, it quickens the pulse and acts as a nervine stimulant. 
It is partly eliminated by the lungs, imparting its peculiar odour 
to the breath, and acting as an expectorant. It is diaphoretic 
or diuretic according as the patient is kept warm or cool. It is- 
said to be an emmenagogue. 

Uses. — A mixture of garlic juice and oil, or bruised garlic 
steeped in spirit, is used as a counter-irritant in convulsions or 
nervous diseases in children, and also in skin-eruptions. The 
syrup may be used as a gastric tonic in atonic dyspepsia, and to 
check nervous vomiting. It is chiefly employed in nervous 
coughs of children, and as an exi)ectorant in bronchitis after the 
acute stage has passed. It is used as an anthelmintic in cases 
of ascarides, and is given by the mouth and also as an enema. 

Convallaria Majalis. Lily of the Valley. Not officinal. — 
The flowers and stem are used, though the whole plant contains 
the active principle. 

Composition. — The flowers and stem contain two glucosides, 
convallarin, soluble in alcohol but insoluble in water, and con- 
vallamarin, soluble in both alcohol and water. 


Preparations. 


DOSE. 

Extractom Conrallariffi 2-8 gr. 

„ ,t Liquidum 2-10 min. 

Tinctara „ 5-80 min. 

CkmTaUamann 1-2 gr. 


Action. — ConTallatnarin acts like digitalis (p. 996), though 
not 80 well, on the heart, and in producing diuresis in cardiac 
disease. Convallarin has only a purgative effect. 

Uses. — An infusion of the whole plant is a common remedy 
in Bossia for cardiac dropsy. Convallamarin has been used in 
mitral (^ease with dropsy, but it has not superseded digitalis, 
though it is said to have no harmful effects. 

SdUa, B. and U.S.P. SQUiUi.— The sliced (and dried 
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B.P.) bulb of Urginea SciUa {U. maritima). Mediterranean 
coasts. 

Characters. — Bulb pear-shaped, weighing from half a pound to ten 
pounds; outer scales membranous, brownish red or white; inner scales 
thick, whitish, fleshy, juicy ; taste mucilaginous, intensely and disagreeably 
bitter, somewhat acnd. The dried slices are white or yellowish-white, 
slightly translucent, scentless, disagreeably bitter, brittle and easily pulveris- 
able if very dry. 



Fro. 223.-— Cut piece of Squill, half the natural size. 

Composition. — The active principle is a glucoside, scillitoxin, 
or Bcillain. The scillitin of some authors is probably slightly 
impure scillitoxin. 

Dose. — Of powdered squills, 1-3 gr. 


Preparations, 

B.P. DOSE. 

Aoetom BclUee 15-40 min. 

Oxymel ^ \-l fl. dr. 

Pilula ZpeoaoxiaAli» cum SctUA {vide p. 522) rLlO gr. 

99 Boill» Composlta (vide p. 523) 5-10 gr. 

Byrupua BclUee J-1 fl. dr. 

Tlaotura „ 10-20 min. 

tJ.8.P. 

Acetum Scilla* 15 min.-l fl. dr. 

Extractum Scilla* Pluiduni 1-2 min. 

Syrupus „ Conipos*itus 10-30 min. 

Tinctura „ 8-30 mm. 

Syrupus „ ^-1 fl. dr. 


U.8.P. Syrupus SciUte Compositus, Squill, 120 ; senega, 120 ; tartrate of 
antimony and potassium, 8 ; sugar, 1,200 ; precipitated phosphate of calcium, 9 ; 
diluted alcohol and water, of each, q.8. to make 2,000. 

Action and Uses. — Squill and its active principle, scillitoxin, 
act like digitalis. 

Internally, in large doses, it causes vomiting and purging. 
When absorbed into the blood, it slows the pulse and raises the 
blood-pressure. Like digitalis it acts as a diuretic, and also 
acts like it on voluntary muscle fibre. It is chiefly used as an 
adjunct to digitalis to produce diuresis in cases of cardiac dropsy ; 
also as an expectorant, when, although the secretion is profuse, 
it is difficult to expel. It is of no use when the expectoration is 
dry and deficient ; in snch cases ipecacuanha should first be 
given and followed by squill. 

Pilula ipecacnanhsB cum sciUa, 10 grains night and morning, 
is a most useful remedy in chronic bronchitis. 

Aloe Socotrina, B.P. ; Aloe, U.S.P. Soootbinb AiiOBs,. 
B.P. ; AxiObb, U.S^P.— The iiuq>isBated juice of the leaf of Aloe 
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Perryi and probably other species. Imported principally by way 
of Bombay and Zanzibar. 

Characters. — In hard, opaque, reddish-brown or yellowish -brown, not 
greenish, masses, translucent at the edges; breaks with an irregular or 
smooth and resinous fracture ; has a bitter taste, and when breathed on has 
a saffron -like odour ; dissolves entirely in proof spirit, and during solution 
exhibits under the microscope munerous mmute crystals. 


8.P. 


PllEPAlUTIONS. 


Aloin 

X^eeootum Aloes Compoaltnm (Extract)... . 4 gr. in 1 d. oz 

Baema Aloes 4 gr. in 1 d. oz 

Sztraetam Aloes Soootrlnse 1 part from 2, nearly. 

Extractum Colocynthidis Compositnm (Extract) 1 part in 2, nearly 

PUula Aloes et AsafteUdse (vide p. 522) 1 part in 4 

„ M BKjrrrbse (vide p. 522) 1 part in B 

^ Socotrinse (oide p. 522) 1 part in 2, nearly.... 

Pilnla Rhei Composita (vide p. 523) 1 port in ti 

Tlnetiura Aloes 11 gr. to 1 d. oz 

Tinctura Benzoini Composita 8 gr. to 1 d. oz 

Vlnum Aloes 16^ gr. to 1 d. oz 


DOSE. 

.i-2 gr. 
.4-2 d. oz, 
.io d. oz. 
.2-6 gr. 
.3-10 gr. 
.6-10 gr. 
.5-10 gr, 
.5-10 gr. 
.6-10 gr. 
.1-3 d. dr. 
.4-2 d. dr. 
1-2 d. dr. 


u.s.p. 

Aloes Pnrificata 1-6 gr. 

Extractum Aloes Aquosum t-6 gr. 

B.P. Beeoetnm Aloes Composttiim. Compound Decoction or Adoes. — 
Extract of Socotrine aloes, 120 gr. ; myrrh, 90 gr. ; saffron, 90 gr. ; carbonate of 
potassitim, 60 gr. ; extract of liquorice, 1 oz. ; compound tincture of cardamoms, 
8 d. oz. ; distilled water up to 30 d. oz. 

B.B. Bnema Aloes. AJoes (Socotrine or Barbadoes), 40 gr. ; carbonate of 
potassium, 16 gr. ; mucilage of starch, 10 d. oz. 

B.B. BEtractmn Aloes Soeotrliise. Treating with boiling water, separating 
insoluble matter by subsidence and filtration, and evaporating the clear solution. 

B.F. Ttnotnim Aloes. Tinctube of Aloes.— Socotrine aloes, | oz. ; extract 
of liquorice, oz. ; proof spirit, to 20 fl. oz. 

B*B« Viniiiii Aloes. Wine or Aloes.— Socotrine aloes, 1| oz. ; cardamom- 
seeds and ginger, of each, 80 gr. ; sherry, up to 2 pints. 

U.S.P. Extractum Aloes Aquosum. Aqueous Eztzuct or Aloes. — AJoes, 100 ; 
boiling distilled water, 1,000. Separate the insoluble matter by subsidenoe and 
filtration, and evaporate. 

Composition. — All kinds of aloes contain a bitter substance, 
alofn, to which their activity is dne. It has in each kind of aloes 
a slightly different composition, and has received a name showing 
its source — socaloin from Socotrine aloes, barbalom from Barba- 
does aloes, and nataloin from Natal aloes. According to some 
authors these substances are isomeric ; according to others they 
form a homologous series. Besides altm, aloes contains resinous 
substances and traces of an ethereal oil. 

Barhaloin and nataloin are distinguished from socaloin by 
giving with a drop of nitric acid, on a porcelain slab, a bright 
crimson colour. With barhaloin this gradually fades, bat it is 
gnrmanent with nataloin. Socaloin does not mve this reaction. 
Barbaldn is distinguished from natal(w by we latter giving a 
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fine blue colour, while the former remains unchanged, on adding 
a minute quantity of each to one or two drops of strong sul- 
phuric acid and then bringing a glass rod dipped in nitric acid 
BO near that the vapour shall pass over the surface. 

B.P. Aloin. Aloin. CjgHjgOy.— A crystalline substance 
extracted from aloes by solvents and purified by recrystallisation. 
As obtained from the different varieties of aloes, the products 
differ slightly, but their medicinal properties are similar. 

Characters. — Usually in tufts of acicular crystals, yellow, inodorous, 
tind having the taste of aloes. 

Solubility and Keactions. — Sparingly soluble in cold water, more so in 
cold rectified spirit, freely soluble in the hot fluids. Insoluble in ether. Not 
readily altered in acidified or neutral solutions ; rapidly altered in alkaline 
fluids. 

U.S.P. Aloe Puriiicata. Pukifted Aloes. 

Preparation. — By melting aloes 100, adding alcohol 16, straining and 
evaporating. 

Characters. — Purified aloes is in irregular brittle pieces of a dull-brown 
or reddish-brovm colour, and having the peculiar aromatic odour of Socotrine 
aloes. 

Solubility. — It is almost entirely soluble in alcohoL 
Prepabations. 


U.8.P. DOS*. 

PUule Aloes {vide p. 523) 1 pill. 

Pilulaa Aloes et Asafoetids (vide p. 623) 2-5 pills. 

PilulflB Aloes et Ferri (vide p. 523) 1 pill. 

PilulsB Aloes et Mastiches i^vide p. 523) 1 piU. 

Pilulffi Aloes et Myrrha (vide p. 623) 1 pill. 

Tinctura Aloes 1-4 fl. dr. 

Tinctura Aloes et Myrrhas 1-2 fl. dr. 


Vinum Aloes as stomaohic, 1-2 fi. dr. ; as purgative, ^1 fl. oz. 

It is contained also in Pilulas Rhei CompositeB (p. 523), Extract um Colooyn- 
thidis Oompositom, Pilohe Cathartioce Oompositfie (p. 523), and Tinctura Benzoini 
Composita. 

U.S.P. Tinctura Aloes. Tincture or Aloes. — Aloes, 10 ; extract of glycyr- 
rhiza, 10; ddnted alcohol up to 100. 

U.S.P. Tinctura Aloes et Myrrhie. Tincture of Aloes and Myrrh.— Aloes 10; 
myrrh, 10 ; alcohol, to 100. 

U.S.P. Vinum Aloes. Wine of Aloes.— Aloes, 6 ; cardamom, 1 ; ginger, 1 ; 
stronger white wine, up to 100. 

B.P. Aloe Barbadensis. Barbaboes Aloes. — The inspis- 
sated juice of the leaf of Aloe wlgarie. Barbadoes and Dutch 
West Indian Islands. 

Characters. — In yellowish-brown or dark-brown opaque masses ; breaks 
with a dull conchoidai fracture ; has a bitter, nauseous t^te, and a strimg, 
disagreeable odour. 

Composition. — Contains barbalofn, resin, and volatile oil. 

Dose. — In powder, 2-6 grains. 


Sz3 
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PBEPARiTIOKS. 

BJP. DOSJB. 

Blotn i-2 gr. 

Biiem» Bloes (vide mpra) 4 gr. in 1 11. oz 

Bstraetnin Aloes BarlMideiisis 8 parts from 10, nearly...2-6 gr. 

Mala M n (vide p, 522)... I part in 2, nearly 5>10 gr. 

„ ft Tmei (vide p. 522) 1 2 )art in 5^ 5-10 gr. 

Pilula Oambogia) Ck)mpo6ita (vide p. 522) 1 part in 6, nearly 5-10 gr. 

„ CJolocynthidis Composita (vide p. 622) 1 part in 8, nearly 5-10 gr. 

„ „ et Hyoscyami (t^^p. 522).. 1 part in 4 nearly 5-10 gr. 

B.B. afcctraotom Aloes Barbadensls. — Prepared like extract of Socotrine 
aloes. 

Action and Uses. — It causes a bitter taste in the mouthy 
and reflex salivation. In small doses it seems to have a tonic 
action like simple bitters. It increases peristalsis of the in- 
testines and also intestinal secretion. Its action is particularly 
exerted on the large intestines, and especially in the rectum. 
This is shown by the great length of time which usually elapses 
between its administration and its action (ten or twelve, some- 
times as much as twenty-four, hours), and by the rectal irritation 
which it produces, and which is evidenced by tenesmus, haemor- 
rhoidal swelling, and haemorrhage. It increases the secretion of 
bile by stimulating the hver (Rohrig and Rutherford). It only 
acts when mixed with bile, and is consequently useless in jaun- 
dice, where the bile does not enter the intestine, as is shown by 
the whiteness of the stools. It may, however, be rendered active 
by giving it along \\ith ox-gall. AJoes has little or no purgative 
action when given alone as an enema, but is active if mixed with 
ox-bile. In the enema aloes, B.P., it is mixed with carbonate of 
potassium. Aloes appears to cause hyperaemia of the uterus 
and other pelvic organs, as well as of the rectum. In acute and 
chronic poisoning by aloin, the kidneys are affected, the tubules 
losing their epithelium, while the glomeruli remain intact, but 
become surrounded by an increase of fibrous tissue. In both 
forms of poisoning there is albuminuria. ‘ Aloes sometimes has 
an aphrodisiac action, but this is not constant, and probably is 
due to irritation caused by haemorrhoids (p. 448). Aloes differs 
from other purgatives in not causing subsequent constipation, 
but on the contrary rendering the intestine more sensitive, so 
that the dose can be gradually reduced. As it does not cause 
subsequent constipation, it is a favourite purgative, and is 
contained in most vegetable purgative pills (except pil. scamm. 
CO.). As it acts slowly, it should be given a good while before 
a motion is desired, and a favourite plan is to give it as a dinner 
pill just before the last meal of the day, when it usually acts 
next morning after breakfast. I have known people who have 
taken dinner pills regularly every day for thirty years without 

' A. Mtkrset, * Untersuch. fiber Intoxioationsiiepkritii/ Arehiv /. Path, 
mid PharmaK Bd. xix., p. 810. 



CHAP. XXXVI.] 


MONOCOTYLEDONES. 


1045 


injury and with apparent benefit. As it tends to cause conges- 
tion of the rectum, some authorities prohibit its use in piles, but 
in small doses, and if the piles are not inflamed, it is often bene- 
ficial in these cases, although large doses are injurious. From 
its action in causing congestion of the uterus, it is used in 
amenorrhoea (at the time when the catamenia are expected), but 
must be avoided in pregnancy and rectal inflammation. In 
these cases it is usually combined with iron or myrrh. 

Veratri Viridis Rhizoma, B.P. ; Veratrum Viride, U.S.P. 

Green Hellebore Rhizome, B.P. ; American Hellebore, U.S.P. 
The rhizome and rootlets of Veratrum viride. United States and 
Canada. 

Characters. — Rhizome two or three inches long, one to two inches 
thick, with numerous shrivelled, light yehowish-brown rootlets. 



Pio. 224 .— r<rrtt/rum tir%de root, half the natural size. 

Composition. — It contains several alkaloids— jervine, pseudo- 
jervine, cevadine, very little rubijervine, and traces of vera- 
trine and veratralbine. Veratroidine, which was formerly re- 
garded as one of its constituents, is probably rubjjervine and 
resin. 

Dose. — Of the powdered rhizome, 1-3 gr. or more. 

Preparations, 


B.F, DOSE. 

Tl&otni^ Veratri Viriills 5-20 min. or more. 

U.S.P. 

Extractum Veratri Viridis Fluidum 1-4 min. 

Tinotura „ „ 5-10 min. 


AcnoN. — In small doses veratrum viride lessens the strength 
of the pulse in man without at first affecting its rate, but after- 
wards it renders it very slow, soft, and compressible, although 
sometimes moderately full. At this stage any exertion at once 
renders the slow pulse rapid, feeble, small, and even imper- 
ceptible. The depression of the circulation is accompanied by 
muscular weakness, and frequently, though not always by 
nausea and vomiting. When the dose is large these symptoms 
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become increased, and a state of collapse comes on with an ex- 
ceedingly rapid, almost imperceptible pulse, cold clammy skin, 
constant nausea and retching, intense muscular weakness, giddi- 
ness, loss of vision, and partial unconsciousness. 

The action of veratrum viride is due to the jervine and other 
alkaloids w hich it contains. It has been mentioned already that 
veratroidine is not a pure alkaloid, but as no further investiga- 
tions have been made on the alkaloids of veratrum since those of 
Professor H. C. Wood, I give his results. 

Jervine lessens the functions of the spinal cord, both in 
frogs and mammals, and of the medulla (especially the vaso- 
motor centre), and of the cardiac ganglia, and at the same 
time irritates the motor centres in the brain, producing convul- 
sions. Thus the symptoms produced are muscular weakness, 
loss of reflex action, followed by tremors, lowered blood-pressure, 
and slow pulse. 

Kespiration ceases before the heart, and death ensues from 
asphyxia. There is invariably salivation, but no vomiting nor 
purging. It has no action on the vagus, and the slow pulse ia 
due to an action on the cardiac muscle or its ganglia. Voluntary 
muscles and motor nerves are little, if at all, affected by it. 

Veratroidine differs from jervine in always causing vomiting 
and purging, and in producing less violent convulsions. It 
stimulates the vagus centre and paralyses the vagus ends. It 
depresses the spinal cord and paralyses the respiratory centre, 
but increases the excitability of the vaso-motor centre. At 
first it slows the pulse and lowers the blood-pressure. Next 
the pulsations become very powerful, though still slow, and the 
blood-pressure rises to normal. Then the pulse becomes very 
rapid, and the pressure rises greatly. This rise is, however, not 
due to the direct action of the drug, but to stimulation of the 
vaso-motor centre by asphyxial blood from paralysis of the 
respiration. If artificial respiration be kept up veratroidine 
steadily lessens both pulse-rate and blood-pressure. 

Uses. — Veratrum viride has been used as a cardiac depres- 
sant in inflammations, but has not come into general use. 

B.P. Sabadilla. Cevadilla. — The dried ripe seeds of Sc/wk- 
nocatdan officinale {Asagraa officinalis). Mexico. 

Chaeacters. — Fmlt al>oat half an inch long, conaistiiig of three 
brown papjraceooB follicles, each containing from one to throe seeds, which 
are aboat a quarter of an inch long, blackish-brown, shining, slightly winged* 
possessing an intensely acrid bitter taste. The seeds only are ofElcinaL 

Mas . Pbkpaaatxox. 


CoitPosmoN. — Three alkaloids, the first — Teratrine — being 
the active principle. The remaining alkaloids — sabadillina and 
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sabatrina — occur in very small quantities, and are of little im- 
portance in pharmacy. 

Veratrina, B. and U.S.P. Veratrine. — An alkaloid or 
mixture of alkaloids obtained from cevadilla; not quite pure, 
B.P. An alkaloid or mixture of alkaloids prepared from the 
seeds of Asagma officinalis, U.S.P. 

Preparation, — A concentrated tincture of the seeds is poured into cold 
water in order to precipitate the albumin. From the filtered solution veratrine 
is precipitated by ammonia, and purified by re-solution in dilute hydrochloric 
acid, decolorisation by animal charcoal, amd reprecipitation by ammonia. 

Characters. — Pale grey, amorphous, without smell, but, even in the 
most minute quantity, powerfully irritating the nostrils ; strongly and per- 
sistently bitter, and highly acrid. An active poison. 

Solubility. — Insoluble in water ; soluble in spirit, in ether, and in diluted 
acids, leaving traces of an insoluble brown resinoid matter. 

Impurities. — Mineral matter, and sometimes traces of the other alkaloids 
of cevadilla. 

Test. — Heated with access of air it melts into a yellow liquid, and at 
length bums away, leaving no residue. 

Dose.— gr. 


Preparations. 


tfognentaiii Veratrinee (B gr. to 1 oz.) for external use. 


U.S.P. 

Oleatum Veratrina* (1 part in 50). 

Unguentum „ (1 part in 25). 

Action. — Large doses of veratrine cause violent sneezing, 
and great gastro- intestinal irritation, vomiting, purging, and 
symptoms of collapse, the pulse being rapid, small, and irre^ar ; 
and often involuntary muscular tremors come on. A peculiar 
creeping and prickling sensation in the skin generally accom- 
panies these symptoms. 

Externally, applied to the unbroken skin, it has no marked 
action, but if rubbed in with some fat it passes through the epi- 
dermis and acts on the true skin, and causes first irritation and 
then paralysis of the ends of the sensory nerves, producing a 
prickling and creeping sensation, succeeded by numbness. It is 
somewhat like aconitine in this respect. This effect is produced 
whether a])plied locally or taken internally. 

Its irritating action on the sensory nerves is also observed 
if it be inhaled into the nose, when it causes violent sneezing, 
wliich also occurs after absorption from the stomach. 

Internally. — It has no marked action on the brain. It has 
l)robably no action on the spinal cord. By some experimenters 
it is stated that convulsions are produced in frogs, but, from 
numerous experiments which I performed, I doubt the accuracy 
of this statement. 

Muscles. — The contractile power is increased, but the elas- 
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ticity very much diminished. The period of contraction is very 
much prolonged, but neither the latent period nor the ascent of 
the curve is affected in character ; the height of the curve is 
slightly increased, and the descent of the curve very much pro- 
longed, so that it does not reach the abscissa for several revolu- 
tions of the cylinder. This contraction is not a state of partial 
rigor, since during its continuance the development of heat is 
increased to a marked degree ; neither is it a true tetanus, since 
the rheoscopic frog only gives a single contraction when its 
nerve is laid on the poisoned muscle. It is a prolonged con- 
traction. To this alteration in the muscles is due the peculiar 
behaviour of frogs when poisoned by veratrine. The frog jumps 
readily on stimulation, but after its spring it lies on the table 
with legs extended for a long time ; then it draws the limbs up 
slowly, for both the flexors and extensors are contracted, and 
the contraction has to pass off from the extensors before the 
flexors can act. When it has drawn its limbs up, it remains 
still for a time, to allow the contraction to pass off from the 
flexors, after which it springs again. Thus the frog performs 
the normal movements with very long intervals between them. 
These movements have probably been mistaken for convulsions. 
Temperature affects the veratrine curve in a remarkable manner. 
As the muscle is cooled down, the curve becomes more and more 
like the normal, and if the temperature be much raised (keeping 
below the heat of rigor caloris), the effect also disappears ; thus 
extremes of heat and cold remove the veratrine effect on the 
muscle-curve. The effect of veratrine on the muscle is also 
removed by potash (p. 180). 

Muscles previously exhausted by over-exertion have their 
powers restored by veratrine. 

Motor nerves have their excitability increased at first; 
afterwards their peripheral ends are paralysed. Sensory nerves 
have their peripheral ends first stimulated (causing pricking, 
Ac.), and then paralysed (cf. Aconite, p. 882). 

Circulation. — The effect of veratrine on the heart-muscle of 
the frog is very similar to that on voluntary muscle ; hence the 
contractions of the heart become slower, and each systole lasts 
a long time, till finally the heart stops in complete systole. 
The effect of veratrine on the heart is also removed by heat and 
by potash (Ringer). In mammals, small doses injected into the 
circulation quicken the pulse and raise the blood-pressure; 
moderate and large doses slow the heart and lower the blood- 
pressure. Small doses quicken the respiration ; large ones 
slow it, producing long pauses like those which occur after 
section of the vagi, and :mally paralyse it. These effects are 
probably due to stimulation at first, and afterwards to paralysis 
of the ends of the vagus in the lung, and to paralysis of the 
respiratory centre. The temperature is lowc ^ 
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Uses. — Locally, it is used like aconitine for neuralgia, in the 
form of the ointment rubbed over the affected part. 

Internally, it is sometimes used in rheumatic arthritis, and 
in sthenic febrile affections, as pneumonia; but its action is 
uncertain, and its use dangerous ; hence it is seldom employed. 
Possibly one cause of the uncertainty of its action is the high 
temperature accompanying febrile affections, by which its action 
is altered. A similar reason may hold good for aconite, which 
varies considerably in its action on febrile disorders (cf. Digitalis, 
p. 998). 

Colchici Cormus, B.P. ; Colchici Radix, U.S.P. Col- 
CHicuM CoRM, B.P. ; CoLCHicuM RooT, U.S.P. — The (fresh, B.P.) 
corm of Colchicum autumnaley collected about the end of June, 
and the same stripped of its coats, sliced transversely, and dried 
at a temperature not exceeding 150^ F., B.P. 



Pio. 226. — Slice of Colchiotnn. 

Characters. — Fresh conn about the size of a chestnut ; furnished with 
an outer brown and an inner yellow coat ; internally white, solid and fleshy. 
Dried slices about a line thick, moderately indented on one, rarely on both 
sides, firm, flat, whitish, amylaceous. 

Composition.-— Colchicine, and traces of veratrine; also 
starch, tannin, and fatty oil. They lose their odour by drying. 

Preparations. 

M . 9 , DOSE. 

Sstraotnm Cololilol gr. 

V, ,, Acetieimi gr. 

VUnun M 83 gr. to 1 ii. oz 10-30 min. 


U.S.P. 

CoXiCHioi Radii. 

Extractum Colchici Radicis ^-2 gr. 

„ „ „ Fluulum 2-5 min. 

Vinum „ „ S min. 


Colchici Semina, B.P. ; Colchici Semen, U.S.P. Col- 
cHicuM Sbedb, B.P. ; Colchicum Seed, U.S.P. — The seeds of 
ColchieUiTn autumnale, collected when fully ripe, usually about.the 
end of July or beginning of August, and carefully dried, B.P. 
The seed of Colchicum autumnale, U.S.P. 
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Charactebs. — A bout the size of white mustard seed, very hard, of a 
reddish-brown colour, and pitted. 

• • • e 

Fio. 2S6. — Colohicnm Seeds. 

Composition. — Colchicine, generally regarded as an alkaloid^ 
soluble in water and alcohol. Traces of veratrine — in combina- 
tion with gallic acid — and a fixed oil are found. 

Preparations. 

B.V. POSE. 

Tlnotura Colelilel Semlnum 54^ gr. to 1 fl. oz 10-30 min. 

U.8.P 

Extractom Colcliici Seminis Fluidum 2>10 min. 

Tinctura „ „ 15-80 min. 

Vinum „ „ 15-30 min. 

General Action. — The action of colchicum does not vary in 
proportion to the dose, since, when a certain (fairly large) dose is 
given, an increased dose does not seem to produce a more marked 
effect. It acts as a poison both to cold- and warm-blooded 
animals, but its effect is least marked on cold- blooded animals, 
and more marked on Carnivora than Herbivora. It has the 
same effect on the alimentary canal whether swallowed or sub- 
cutaneously injected. 

When given in continued non-poisonous doses it causes an 
acrid taste, with reflex flow of saliva, and symptoms of g^astro- 
intestinal disturbance, viz. irritation of the fauces, loaded tongue, 
loss of appetite, flatulence, uneasiness, or pain in the stomach 
and intestines, and diarrhcea. The pulse is slowed, and there is 
a tendency to muscular weakness. 

A single large dose, or moderate doses long^ continued may 
produce symptoms of acute gastro-intestinal inflammation, viz. 
violent vomiting (vomited matter being first bilious and then 
bloody) and purging (the stools being first serous, then mucous, 
then bloody). Marked symptoms of collapse supervene, the 
pulse becomes small, rapid, and thready, the skin cold and be- 
dewed with sweat, respiration slow and painful. Death ensues 
from collapse, the brain remaining clear to the last. 

Sometimes nervous symptoms occur, such as flying pains 
over the body, numbness, and occasionally, though rarely, con- 
vulsions. 

Special Action. — When applied to the skin it is an irritant, 
causing redness, prickling, and smarting, and if taken into the 
nose causes sneezing and running at the eyes. 

Internally. — Its action on the brain, if any, is not well 
marked. 

In frogs the spinal cord is paralysed, the paralysis being 
preceded by excitement, sometimes giving rise to convulsions. 
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In the higher animals there is no excitement, the cord being 
paralysed from the first. The sensory nerves are more or less 
paralysed. The motor nerves and muscles are unaffected. 
The circulation is affected, but the action is to a great extent 
reflex, since, if injected directly into the circulation, both the 
heart and the blood-pressure are only slightly altered. Very 
large doses are required to paralyse the inhibitory fibres of the 
vagus, but ultimately they are paralysed. 

The Secretion of Urine. — Some authorities aflSrm that the 
total solids (both inorganic and organic) are increased, and also 
the quantity of water. Some say that only the urea is increased, 
others that the uric acid is increased, while others, again, contra- 
dict both these statements. 

The probable explanation of these conflicting statements is 
that the observers have conducted experiments with different 
diets. 

Treatment in Poisoning. — Evacuate the stomach by an 
emetic, if vomiting is not induced by the drug itself ; give tannic 
acid in large quantities (which acts as a chemical antidote); 
white of egg diluted with water may be given freely ; or, if the 
pulse is very depressed, give stimulants and keep the patient 
warm. 

Uses. — Its chief use is in gout, in the form of vinum or tinc- 
ture, either in large doses during the fit, or in small ones con- 
tinued for a length of time. It seems to act best when the 
bowels are previously freely acted on, hence a very old and useful 
mixture is colchicum, magnesia, and sulphate of magnesium. 

In rheumatic arthritis 10 min. of tincture with 10 gr. of 
potassium iodide often prove useful. 

In subacute rheumatism it is of very much less service. 

In acute rheumatism it is hardly ever used, salicylate of 
sodium being more frequently employed. 


LILIACEiE. 

(SMILACEiE.) 

Sarsse Radix, B.P. ; Sarsaparilla, U.S.P. (Jamaica, B.P.) 
Sarsaparilla. — The (dried B.P.) root of Smilax officinalis {SmUax 
medica^ and other undetermined species of Smilax^ U.S.P.). It 
is commonly known as Jamaica Sarsaparilla, from having been 
formerly obtained from central America, by way of that Mand. 

Chabaotebs. — Boots not thicker than a goose-qnill, generally many feet 
in length, reddish-brown, covered with rootlets, and folded in bundles about 
eighteen inohes long, scentless. 

Composition. — The active principle is a crystalline body, 
parillin or smilacin. 
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Pbspabjitions. 

SJT. BOSS. 

Seec^etnm SarsoB (2| <»., water 1 pint) .2-10 fl. oz. 

H n Oompoaitmn. 2-10 fl. oz. 

Bzferactiim «» Idqi&idiim fl. dr. 


C.8.I». 

Deoootmn SarsapariU© Compoeitmn 4~6 fl. oz. 

Extractnm „ „ Fluidmn 80-60 min. 

„ „ Flaidum 30-60 min. 

Syrupus „ Oompositne 1-4 fl. dr. 


IZecootmn SaraaB Oompoaltom. BJP. i Baooctnm SarBaparUliB Com- 
poBttiim, VJiJP. OoMPOUKD Deoootion or SAB8APABiLL4.—Sarsaparilla, cat and 
braised, 10 parts, or 2^ oz. ; sassafras, gaaiaoum wood and liqaorioe root, of each 
2 parts, or ^ oz. ; mezereon, 1 part, or 1 dr. ; boiling water ap to 100 parts, or up 
to 1 pint after straining. 

U.SJP. ExTa^cnru SABSAPUtiLiiJE CoMPosiroM PLorDuii. — Sarsaparilla, 75; 
glycyrrhiza, 12; sassafras bark, 10; mezereom, 8; glycerin, 10; alcohol and 
water, of each, q.s. to make 100 parts. 

U.SJ*. Sybupus Sabsapaaillje Compositus.— S arsaparilla, 150; guaiacam 
wood, 20 ; pale rose, 12 ; glycyrrhiza, 12 ; senna, 12 ; Bassafras, 6 ; anise, 6 ; 
goaltheria, 6 ; sogar, 600 ; diluted alcohol and water, of each, q.s. to make 1,000 
parts. 

Action and Uses. — The action of sarsaparilla is very much 
disputed. Some believe it to be diuretic, tonic, and alterative. 
Others deny its beneficial action. It has been used a good deal 
in syphilis, scrofula, chronic rheumatism, gout, and skin diseases, 
but probably the good effects are due to the drugs with which it 
is used. 

Syrupus sarsaparilte compositus, U.S.P., is a convenient 
vehicle for iodide of potassiam, 

PALMACEiE. 

Areca. Abeca Nut. Not oflBcinal. — The seed of Areca 
Catechu^ the betel-nut tree. 

Composition. — Oil, containing an acid in solution, and red 
tannic matter resembling rhatany-red. 

Dose. — As an astringent, 16 to 80 gr. As an anthelmintic, 
i to I oz. 

Use. — It is much used in veterinary practice, and occasionally 
in ordinpy practice, as an anthelmintic for tapeworm. It is 
also astringent, and is used as a masticatory (p. 198). 

AROIDEiE. 

U.S.P. Calamus. Calamus. Sweet Flag. — The rhizome of 
Aamu Calamus. 

Chabacters. — In saciioitB of varicmi lengths, unpeeled, About three- 
oi an inch (2 oentimetrea) broad, sabi^lmadoal, lonAtndiiK^y 
wnnkled ; on the lower snr&oe marked with the circular scars of the rootlets 
m wavy lines ; extemaUv reddiah-hrown, somewhat annulate iCmm remnants 
of leaf-sheaths ; internally whitish, of a Qxmgy texture, breaking with a idiorti 
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corky fracture, showing nomerous oil-cells and scattered wood-bundles, the 
latter crowded within the subcircular nuelens-sheath. It has an aromatic 
odour, and a strongly pungent taste. 

PBEfABATIOM. 


U.B.P. DOSE. 

Eztroctum Calami Fluidnm 15-60 min. 


Composition. — It contains a volatile oil and a bitter prin- 
ciple. 

Uses. — It is used as a feeble aromatic, stomachic, and 
stimulant. 


GRAMINEiE. 

B.P. Farina Tritici. Wheaten Floub. — The grain of wheat, 
Tritieum sativum, ground and sifted. 

Pkepabation. 

Cataplasma rarmentl. 

Composition. —Starch and gluten. 

Use. — Chiefly as an article of food. 

B.P. Mica Panis. Crumb op Bread. — The soft part of bread 
made with wheat-flour. 


Prepaiution. 

Cataplasma Carbonls (p. 541). 

Use. — It is used as a cataplasm, both alone and in cataplasma 
carbonis. It is also used as a basis for pills, and especially for 
making up croton oil into pill. Occasionally pills made of it 
alone are given as a placebo. 

Amylum, B. and U.S.P. Starch. — The starch procured 
from the grains of common wheat, Tritieum sativum {T. vulgare) ; 
maize, Zeh Mays ; and rice, Oryza sativa. 

Characters. — In white columnar or irregular angular masses, white, 
inodorous, and tasteless ; easily powdered. 

Solubility. — I nsoluble in alcohol, ether, or cold water. 

Reactions. — ^When rubbed in a Wedgwood mortar with a little cold dis- 
tilled water it is neither acid nor alkaline to test-paper, and the filtered liquid 
does not become blue on the addition of solution of iodine. Mixed with 
boiling water and cooled, it gives a deep blue colour with iodine. 

Preparations. 

B.V. DOSS. 

Oljroerimiin Amyli ....1 part in 10 by weight 

Mnoilaro »t 12 gr. to 1 fl. oz 

Polvis Tragaoantbfe Compositus 1 part in 6 .......20~60 gr, 

Suppositoria Aoidi Tannioi cum Sapone. 

„ Morphine com Sapone. 

V.8JP. 

Amylom lodatnm (staroh, 95 parts ; iodine, 5 parts). 

Olyo^tom Amyli (staroh, 10 parts ; glycerine, 90 parts). 
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Uses. — The glycerine of starch forms a soothing application 
for chilblains and chapped hands. Amylum iodatum is really a 
preparation of iodine iq»v,). Starch is also used as a. vehicle for 
enemata. Bandages saturated with it are used in surgery. 


U.S.P. Triticum. Triticum. Couch-Grass. — The rhizome 
of Triticum repens, gathered in the spring and deprived of the 
rootlets. 

Chabactebs . — Very long, but, as met with in the shops, out into sections 
about two-fifths of an inch (1 centimetre) long, and about one- twelfth of an 
inch (2 millimetres) thick ; creeping, smooth, hollow in the centre, straw- 
yellow, inodorous, and of a sweet taste. 


Prepabation. 


Extractum Tritioi Fluidum. 


DOSE. 

1 fl. dr. to 1 oz. 


Uses. — It is used as a demulcent and diluent, more particu- 
larly in cystitis and irritation of the urinary passages. 

It probably owes its diuretic effect to its sugar, and is best 
given in the form of an infusion or decoction, which may be freely 
used. ' 


B.P. Hordeum Decorticatum. Pearl Barley. — The husked 
seeds of Hordeum distichon. Britain. 

Characters. — W hite, rounded, retaining a trace of the longitudinal 
furrow. 

Composition. — Starch, albuminous matter, cellulose, and a 
small quantity of fixed oU. 

PB3EPARATXON. 

Heeoetam Xordel. Bart.et Water. — Pearl barley, 2 oz. ; boiling water, 30 
fi. oz. The barley is first washed well in cold water, which is thrown away, and 
then the barley is boiled for twenty minutes and strained. 

Use. — The decoction is used as a demulcent drink. 


U.S.P. Maltum. Malt. — The seed of Hordeum distichon, 
caused to enter the incipient stage of germination by artificial 
means and dried. 

Characters. — Malt should be firesh, of a colour not darker than pale 
amber, and should have an agreeable odour and a sweet taste. 


PREPABAnOlf. 


Extractum Malti. 


DOSE. 

.4 fl. dr. 


U.SP. Extractum Malti. Extract of Malt. 

Preparation. — Upon malt in coarse powder, not finer than No. 12, 100 
}>an6, contained in a suitable vessel, pour 100 parts of water, and macerate 
for six hours. Then add 400 parts of water, heated to about 80^ 0. F.), 

and digest for an hour at a temperature not exceeding 55® 0. (181® P.). 
Strain the mixture with strong expression. Finally, by means of a water- 
bath or vacuum apjwratos, at a temperature not exceed^ 55® C. (181® F.) 
evi^orate the strained liquid rapidly to the consistence of thick honey. 
Ke^ the product in wcU-doscd vessels, in a cool p^e. 



CHAP. XXXVI.] 


MONOCOTYLEDONES. 


1055 


Dose. — 4 fl. dr. 

Action. — This ofi&cinal extract of malt is similar to various 
other extracts and foods prepared from malt. It is not only 
nutritious, but, on account of the diastase contained in it, acts 
as a digestive ferment. 

In large doses it relaxes the bowels. 

Uses. — In cases of imperfect digestion and in phthisis, and 
in general imperfect nutrition in children or adults. 

Saccharum Purificatum, B.P. ; Saccharunu U.S.P. 

Eefined Sugae, B.P. ; Sugar, U.S.P. C,2H520ii, or 

842. The refined sugar of Saccharum officinarum. West Indies 

and other tropical countries. 

Chakactees. — Compact crystadline conical loaves, known in commerce as 
lump sugar. 

Impurities. — Salts, foreign matters. 

Tests. — U.S.P. White, dry, bard, distinctly crystalline granules, per- 
manent in the air, odourless, having a purely sweet taste, and a neutral re- 
action. Soluble in 0*5 part of water, and in 175 parts of alcohol at 15° C. 
(59° F.) ; in 0*2 part of boiling water, and in 28 parts of boiling alcohol ; also 
in 80 parts of boiling, absolute alcohol, but insoluble in ether. The aqueous 
solution, saturated at 15° C. (59° F.), has the specific gravity 1*345, and is 
miscible with alcohol in all proportions. 

Neither an aqueous nor an alcoholic solution of sugar, kept in large, well- 
olosed, and comj^etely filled bottles, should deposit a sediment on prolonged 
standing (absence of insoluble salts, foreign matters, ultramarine, Prussian 
blue, &c.). If a portion of about 1 gm. of sugar be dissolved in 10 c.c. of boiling 
water, then mixed with 4 or 5 drops of test-solution of nitrate of silver ana 
about 2 c.c. of water of ammonia, and quickly heated until the liquid begins 
to boil, not more than a slight coloration, but no black precipitate, should 
appear in the liquid after standing at rest for five minutes (absence of grape- 
sugar and of more than a slight amount of invert sugar). 

Use. — To mask the taste of disagreeable remedies. It is used 
as a vehicle, corrigent, preservative, and antiseptic. Syrups 
have the advantage of protecting the active ingredients against 
fermentation, and certain ferruginous preparations against 
oxidation. 

Pbxpabations. 


BJP. 

Oonfectio Boss Oaninie. 

„ „ Gallioie. 

„ SennaB. 

Perri Carbonas Saooharata. 

Liquor Galois Saooharatus. 

Mistura Ferri Oomposita. 

„ Guaiaoi. 


PilulsB Ferri Oarbonatis (p. 588). 

„ „ lodidi. 

Perri Carbonas Saooharatus. 
Histura Ferri Oomposita. 


Mistura Spiritus Vini GaUid. 
Pilula Ferri lodidi (p. 522). 

Pulvis CSretae Aromatious. 

„ Amygdalae Compositus. 

„ Tragaoanthaa „ 

8odii Gitro-tartras Effervesoens. 

All the Syrups and Lozenges. 

U.8.P. 

Pulvis Gretas Compositus. 

„ Glyoyrrhizas Compositus. 
Troches, Syrups, Compound Syrups, 


B.P. Theriaca. Tbbaolb. — T he nnorystallised residue of 
the refining of sugar. 
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Obakactebs. — ^A thick brown fermentable sympi very sweet ; not oxystal- 
lisW by rest or evaporation. Specific gi^vity about 1*40. 

^8T. — Nearly free fi:t>m empyreumatio odour or flavour. 

Pbepabatxokb. 

B.P. 

Pilula Aloes et Myrrhie (p. 522). Pilula Khei Compodta. 

y, AsafoetidsB Gomposita. „ Scille Oomposita. 

„ Oonii Composita. Tinotora Ohloroformi et Morphlntt. 

„ Ipecaouanhs et Soill«. 

Use. — To make up some of the pills of the Pharmacopceia. 
With sulphur it is used as a domestic laxative. 

Aveiue Farina. Oatmeal. Not officinal. — The meal pre- 
pared from the seeds of Avena sativa, the common oat. 

Composition. — The seeds contain starch, gluten, and gfum. 
The pericarp contains an amorphous alkaloid. This alkaloid is 
soluble in alcohol. It is more abundant in dark than in light 
oats. It probably gives to them their bitterish taste. 

Action. — The alkaloid appears to act chiefly as a stimulant 
of the motor ganglia. It increases the excitability of the 
muscles, and in horses causes excitement. 

Uses. — Oatmeal is chiefly used for making gruel or porridge, 
which, in addition to being nutritious, acts as a demulcent in 
coughs, and as a slight laxative. Warm oatmeal porridge at 
bed-time may have a soporific action (p. 198), though the ex- 
citing action of the alkaloid may render panada, indian com, or 
lentils preferable. An infusion, decoction, or tincture has been 
recommended as a stimulant to replace opium in persons ad- 
dicted to opium-eating, in order to help them to break off that 
habit. 
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CHAPTER XXXVn. 

SuB-EntaDou I. — PHANEEOGAMAl. 

Division II.— GYMNOSPERM^. 

CONIFER®. 

Terebinthina Canadensis, B. and U.S.P. Canada Badsau, 
B.P. ; Canada Turpentine (Balsam of Fm), U.B.P. — The tur- 
pentine obtained bj incision from the stem of Pinvs baUamea 
(Abies balsamea), B.P. A liquid oleoresin, obtained from Abies 
baUamea, U.S.P. Canada. 

Characters. — A pale-yellow daotile oleoresin of the consistenoe of thin 
honey, with a pecnliu agreeable odour, and a slightly, bitter, feebly acrid 
taste. 

Composition. — An essential oil resembling oil of turpentine, 
and a resin. 

Dose. — 10 to 80 grains. 


Obarta Epispastioa. Ck>llodinni Flexile. 

OoUodiom Flexile, 

Uses.— Used in the preparation of collodion flexile and of 
charts epispastica ; also to mount microscopic objects. It may 
be given internally as a stimulant to mucous membranes. 

B.P. Thus Americanum. Common Fbaneinoensb. — The 
concrete turpentine ’which is scraped off the trunks of Pinus aus- 
tralis and Pinus Tada. Southern States of North America. 

Chakactbbs. — B oftish bright yellow opaque solidy resinous but tough, 
having the odoxur of American turpentine. 

Pbkfabation. 

BJP. 1T.8,P. 

SmplMtnim Floia* None. 

UsB. — Applied externally is a slight stimulant. Contained in 
pitch-plaster. 

U.S.P. Terebinthina. Tubfsntinb. — A concrete deoresin, . 
obtained from Pinus austraUs and from other species of iHmw. 

8 T 
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Characters. — In tongh^ yellowish masses, brittle in the cold, crummy- 
crystalline in the interior, of a terebinthinate odour and taste. 

Dose. — As a stimulajit, antispasmodic, or diuretic, 6-80 min. 
As an anthelmintic, 2-4 fl, dr. 

Oleum Tcrebinthinae, B. and U.S.P. Oil op Tubpbntinh. 
The volatile oil distilled usually by the aid of steam from the 
oleoresin (turpentine) obtained from Finns australis {P.palustris)^ 
Finns Tada, and sometimes Fintis Finaster and Finns sylvestris, 
rectified if necessary. 

Characters. — ^Limpid, colourless, with a strong peculiar odour, and pun* 
gent and bitter taste. 

Composition. — A mixture of several hydrocarbons having 
the composition CioHig. 

Preparations. 


nosB. 

CoBfeetlo TereblntliinaB 60-120 gr. 


M {vide p. 516) 

n M Aoetioam (vide p. 516) 

UngtteBliuin M 

CAP. 

Linimentom Cantharidis (vide p. 517) ...1 part in 7. 

„ Terebinthinie (tnde p. 517). ..1 part in 8. 

Confeetlo TareblntlilBaB. Confection or Turpentine. — OH of turpentine, 
1 fl. oz. ; liquorice root, 1 oz. ; honey, 2 oz. 

WneauL Terebtiitlilnee.— Oil of turpentine, 1 fl. oz. ; mucilage of starch, 
15 fl. oz. 

Action. — Oil of turpentine when applied to the skin acts as 
an irritant and rubefacient, causing a sensation of burning, and 
if applied for any length of time, especially if evaporation be 
prevented, it causes vesication. 

When inhaled it produces sneezing, tightness across the 
eyes, and difficulty of breathing, caused reflexly by the local irri- 
tant action of the drug on the nasal mucous membrane. 

Internally it causes burning in the month, and reflexly a 
profuse flow of saliva, and in the stomach it gives rise to a 
sensation either of heat or of cold. In large doses it produces 
gastro-enteritis with vomiting and diarrhcea. Ulceration of the 
intestine has been found after death from poisoning with tur- 
pentine. 

After absorption it causes a rise and then a fall of blood- 
pressure, due to its first stimulating and afterwards paralysing 
the vaso-motor centres. Its efiect on the pulse is uncertain, 
sometimes it is slowed and sometimes quickened. 

Respiration becomes ({uickened and spasmodic. The drug 
is partly excreted by the bings, and acts on the mncons mem 
Inrane, lessening its secretion. 

The temperature sometimes rises and sometimes foils. 
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It acts on the nerve-centres, lessening first the functions of 
the brain, causing a diminution of voluntary movement ; then the 
functions of the cord, lowering reflex action ; and lastly those 
of the medulla, causing dilatation of the vessels, lowered blood- 
pressure, and slowed respiration. 

It is excreted by the kidneys. In small doses it increases 
the quantity of urine, to which it gives a sweetish odour re- 
sembling that of violets. In large doses it diminishes the quan- 
tity of urine and gives rise to pain in the lumbar region, burning 
in the urethra, painful micturition, and even hsematuria. Large 
doses of turpentine have a purgative action. 

Uses. — Externally it is used as a rubefacient and counter- 
irritant to relieve pain or inflammation, as in chronic rheu- 
matism affecting either the joints or muscles, also in inflam- 
mations of internal organs, as chronic bronchitis (liniment over 
the chest), pleuritis, and peritonitis with tympanites (by means 
of hot turpentine stupes). It is also very useM as a local appli- 
cation in sciatica and other neuralgias. It is used as an inhda- 
tion (as well as internally) in chronic bronchitis with profuse 
expectoration (p. 253), and is supposed to be useful in phthisis. 
It has been used as a curative agent in psoriasis, after the re- 
moval of the scales by alkaline baths. Two drachms to one ounce 
of olive oil is a good strength to begin with ; the proportion must 
be increased till pure oil is used, if the patient can Itear the ap- 
plication. The treatment has, however, been almost completely 
superseded by chrysophanic acid and other preparations. 

Internally, in haemorrhage and ulceration of the intestine, as 
in typhoid fever, it is very serviceable in doses of 10-60 minims 
every hour or two hours, the action being watched; also in 
haemorrhage from other organs, as the lungs, nose, uterus, 
kidneys ; but in haematuria it must be given in very small doses 
(6 minims), as large ones produce harm. 

As a vermifuge, to destroy tape- worm, it must be given in 
large doses, which are best combined with castor oil, as it then 
passes through the alimentary canal rapidly, and consequeniJy 
is not absorbed and produces no disagreeable renal symptoms. 
If moderate doses are given, insufficient to produce purgation, 
the drug may be absorbed, and hsematuria, nausea, and vomiting 
may ensue. 

It is sometimes employed in biliary colic (1 part of oil of 
turpentine with three of ether). 

The French oil of turpentine (old and containing ozone) is 
used in phosphorus-poisoning, and has been given in acute 
yellow atrophy of the liver. New oil of turpentine, free from 
ozone, is useless. Turpentine is sometimes used as an anti- 
49 pasmodio in hysterical affections. 

B.P. Oleum Pini Sylvcstris. Om op Scotch Fib. Fib 
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Wool Oil. — It is a colourless liquid obtained by distilling tho 
fresh leaves of the Scotch fir, Piniu aylvestris. 

Prepabatxon. 

Vapor Olel Mnl Sjrlreotrlo.— Bub fir-wool oil, 40 minims, with light car- 
bonate of magnesium, SO grains, and gradnalljr add sufficient water to produce one 
fluid ounce. 

Put one fluid drachm of this mixture with half a pint of cold water and half a 
pint of filing water into an apparatus so arranged that air may be made to pass 
through the solution and may i^rwards be inhaled. 

Action. — Somewhat similar to that of oil of turpentine. 

Uses. — It is used as a liniment to rheumatic joints or muscles, 
and is used as an addition to baths in rheumatism (p. 470). As 
an inhalation (at 140'’ F.) it is useful in sore-throat and lanmgeal 
catarrh. The use of water which is too hot may cause loss of 
voice. It is a stronger stimulant than benzoin (p. 964) and is 
more useful in subacute or chronic cases. In acute cases the 
inhalation of benzoin (1 fl. dr. of compound tincture in 10 fl. oz. 
of warm water) is usually preferable. It is of use in chronic 
bronchitis, in bronchiectasis, and in phthisis with a tendency to 
haemorrhage. 

Tcrebene. C,oH,g. Not officinal. — Isomeric with oil of 
turpentine, and prepared from it by oxidation with sulphuric 
acid. 

Ceabactem. — A colourless liquid, with the odour of pine wood, and a hot 
taste. 

SoLiTBiLiTT. — Insoluble in water ' soluble in alcohoL 

Dose. — 10 to 20 minims. 

Adhinistbatiom. — It may be given internally in sngar, or as 
an inhalation like the vapor olei pini sylvestris, B.P. ; 40 minims 
suspended in one ounce of water by the aid of 20 grains of light 
carbonate of magnesium ; one drachm to be inhaled in one pint 
of hot water. It is sometimes inhaled on a respirator (1(^30 
min.). 

Acnon. — Terebene acts like oil of turpentine (q.v. p. 1059), as 
a stimulant to the bronchial mucous membrane. It is, however, 
more agreeable to take, and is said not to have the same ten- 
dency to cause renal mischief. It b antiseptic and deodorant. 

Uses. — Both internally and by inhalation, terebene lum been 
extensively used for the dyspnoea of emphysema and chronic 
bronchitb, where there b no acute inflammation. 

It is sometimes useful in flatulence due to fermentative 
changes in the stomach. 

Sanitas. Not officinal. — A disinfecting solution obtained 
by acting on oxidised turpentine with water. Its active principle 
b peroxide of hydrogen (p. 640). Its advantages are that it b 
not poisonous and does not stain linen. 

U.S.P. Oleum Succini. Oil or Aubbb . — A volatile oil 
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cbtained by the destructive distillation of amber and purified by 
subsequent rectification. 

Ceabactebs. — ^A. oolonrlesB pale yellow thin liqnid, having an empyren- 
matic balsamic odour, a warm acrid taste, and a neutreJ or f^tly acid re- 
action. Beadily soluble in alcohoL 

Doss. — 6 to 10 minims in capsule. 

Action and Uses. — Externally it is stimulant and may be 
used like oil of turpentine. Internally it is said to be anti- 
spasmodic. 

Resina, B. and U.S.P. Resin. Colophony. — The residue 
left after distilling off the volatile oil from turpentine, U.S.P. 

Ceu^otebs. — T ranslucent, yellowish, brittle, pulverisable ; fracture 
shining. 

Composition. — Resin is the portion of turpentine fixed by 
oxidation. The greater part of it consists of abietic anhydride 
•(C44Hj,04), this being formed by the dehydrating of abietic acid 
(C^^Hg^Oj), during the distillation of the oil. It is again trans- 
formed into abietic acid by treating it with alcohol. A small 
proportion of pimaric acid is obtained from resin. 

PfiEFABATIONS. 

Charta Epispastioa. 

Bmplaatram Calefaclens. 

„ Cantharidis. 

„ Op^ 

„ Picis. 

Kesinee. 

„ Saponis. 

irnrneBtnm mesinee. 

„ Terebintbinas. 

Use. — Resin is only used externally as a stimulant applica- 
tion, in the form of ointment or plaster. 

B.P. Laricis Cortex. Lakch Babe. — The bark, deprived of 
its outer layer, of Pinm Larix {Abies Larix), the common larch. 

Ohabactsbs. — I n flat pieces or sometimes large quills, with the inner 

surf^e yellow fibrous, and the outer surface reddish-brown under a 

greyish epidermis. Odour faint, resembling turpentine, taste astringent. 

Composition. — A peculiar tannin striking olive-green with 
salts of iron, and larixinic acid or larixin. 

PBBFARATIOM. 

D08B, U.8.P. 

TlBotnra XAiiela 20-80 min* Not given* 

Action and Use. — It has the same action as oil of turpentine. 
It is seldom used except as a stimulant expectorant in chronio 
hronoMtis with abundant secretion. 


Ceratum Besinfis. 
Emplastrom Besims* 
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Pix Burgfundica B. and U.S.P. Bubgundy Pitch. — A 
resinous exudation from the stem of the spruce hr, Pinus picea. 
{Pinu8 Abies or Abies excelsa). Melted and strained. Switzer* 
land. 

Chabaotsbs. — H ard and brittle, yet ^dually taking the form of the. 
vessel in which it is kept ; opaque, varying in colour, but genei^y dull 
reddish-brown ; of a peculiar odour and aromatic taste, without bitterness. 
Beadily soluble in glacial acetic acid. 

Composition. — An amorphous resin, mixed with oil of tur- 
pentine and other oils isomeric with it, and abietic acid. 

Pbbpabatxons. 

BJP. U.8JP. 

Emplastrum Feni. Emplastrom Picis Burgundies. 

„ Fioia. ,, „ cum Gantharide. 

Use. — It is used as a stimulant in chronic rheumatism and 
bronchitis, in the form of plasters. 

U.S.P. Pix Canadensis. Canada Pitch. Hemlock Pitch. — 
The prepared resinous exudation of Abies canadensis. 

Chabactebs. — I t is somewhat softer than the Burgundy pitch. 

Preparation. 

Emplastrum Picis Canadensis. 

Pix Liquida, B. and U.S.P. Tar. — A bituminous liquid, 
obtained from the wood of P intis sylvestris and other pines by 
destructive distillation, B.P. An empyreumatic oleoresin ob- 
tained by the destructive distillation of the wood of Pinuspalustris, 
and of other species of Pinus, U.S.P. 

Chabactebs. — T hick, viscid, brownish -black, of a well-known peculiar 
aromatic odour. Slightly soluble in water, soluble in alcohol, fixed or vola- 
tile oils, and in solution of potassa or of soda. Water agitated with it ac- 
quires a pale brown colour, sharp empyreumatic taste, and acid reaction. 

Composition. — Pjrroligneous acid, methyl alcohol, acetic acid^ 
and oily bodies, creosote, with toluene, xylene, and other hydro- 
carbons. 

Dose. — Of tar, 20 minims to 1 drachm, and upwards, made 
into pills with flour, or given as tar- water in doses of 1-4 fluid 
ounces. 


Preparation. 


mugnoBtui Ftola Idquldse (tar 5 oz., yellow wax 2 oz.). 


UJS.P. 


DOSE. 


Sympua Pieis liquidsB | fl. oz. 

XJDgaentum Picis Liquids (equal parts of tar and suet). 

tr.S.P. Synmus Picis liquidsi. Stbup of Tab.— Pour cold water (12) on tar 
(6), stir frequently for twenty-four hours, and then throw the water away. Pour. 
on boiling oi^illed water (50), stir tor fifteen minutes, and Uien set aside m thirty*- 
six hours, stirring occasimally. Decant, filter, and add sugar, 40 parts. 
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Action and Use. — Tar acts as a stimulant both to the skin 
and to mucous membranes. It is used in chronic scaly skin- 
diseases, such as psoriasis, and the scaly stages of eczema. It is 
an efficient agent in relieving the itching of chronic skin-affections. 
The best way of applying tar is in the form of distilled wood- 
tar, beech, birch, or juniper tar. These should be applied care- 
fully with a stiff brush, and are found useful in chronic eczema^ 
psoriasis, the prurigo of Hebra, lupus erythematosus, lichen 
ruber, and ringworm. They may be made into ointment with 
vaseline or lard. In the form of tar -water or of vapour, it is 
useful in chronic bronchitis and phthisis. 

U.S.P. Oleum Picis Liquid^e. Oil of Tar. — A volatile oil 
distilled from tar. 

An almost colourless liquid when freshly distilled, but soon 
acquiring a dark, reddish-brown colour, having a strong tarry 
odour and taste, and an acid reaction. Specific gravity about 
0*970. It is readily soluble in alcohol. 

Use. — It is used, dissolved in water or in alcohol, as an ex- 
ternal application in skin diseases. 

U.S.P. Thuja. Thuja. Arbor Yitm. — The fresh tops of 
Thvja occidentalis. 

CHARACTBR8.~Twi^ flattish, two-edged, the 8cale>like leaves appressed 
and closely imbricate in four rows, rhombic -ovate, obtusely pointed, with a 
roundish gland upon the back ; of a balsamic, somewhat terebinthinate odour, 
and a pxmgently aromatic, camphoraceous, and bitter taste. 

Dose. — Of a saturated tincture or fluid extract 1 fluid 
drachm. 

Action. — The twigs of thuja, like those of savin, may produce 
abortion. They probably have no direct specific action on the 
uterus itself, but cause great gastro-inteetinal irritation, and thus 
act on the uterus reflexly. The oil of thuja has an action some- 
what like camphor, and like it produces epileptiform convulsions 
in warm-blooded, and paralysis in cold-blooded animals. Both 
camphor and oil of thuja have only a slight action on the heart. 
They both produce rhythmical contraction and dilatation of the 
vessels (as seen in the rabbit’s ear). Both lessen the tempera- 
ture (Kohne) (cf. p. 1019). 

Uses. — It is diuretic, astringent, and aromatic, and its 
volatile oil has been used as a vermifuge. It has been employed 
in the form of a decoction in coughs, rheumatism, dropsy and 
amenorrhoea. 

U.S.P. Juniperus. Juniper. — The fruit of Jmiperua com* 
munis. 

Characters. — Nearly globular, about one-third of an inch (8 millimetres) 
in diameter, dark purplish, with a bluish-grey bloom, a three-rayed farrow 
at the apex, internally pulpy, greenish-brown, containing three ovate, some- 
what tnangu^, bony seeds, with several l^ge oil-glands on the sur&oe ; 
odour aromatic ; taste sweet terebinthinate, bitterish and sHghtly acrid. 
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Oleum Juniperi, B. and U.S.P. Oil of Jonipke. — A vola- 

tile oil distilled from the unripe fruit of Juuipenu communit. 

Chabactebs.— C olonrless or pale greenish-yellow, of a sweetish odour, 
and warm aromatic taste. 

Dose. — 1-4 min. 

Pbepabations. 

B.F. DOSB. 

Spiiitus Xualperl (with spirit 1 volume in 50) 80 min.-l fl. dr. 

(Is contained in Mistura Creasoti.) 


T7.B.P. 

Spiritus Juniperi (3 per cent, in alcohol) 80-60 min. 

„ „ ^mpositus 2-4 fl. dr. 


U.S.P. Spiritns Juniperi Compositus. Compound Spirit of Juniper. — Oil of 
juniper, 10; oil of oarawaj, 1 ; oil of fennel, 1 ; alcohol, 1,000 ; water up to 5,000. 

Action and Uses — Oil of juniper is a local stimulant. It is 
contained in gin and hollands. It resembles oil of turpentine in 
its action, but has a more powerful effect on the kidneys. It is 
used chiefly as a diuretic in dropsy depending on cardiac, liver, 
or kidney ^sease. In the last case it must be employed with 
caution. In a healthy man it does not seem to increase the flow 
of urine. Gin is flavoured with juniper, and is frequently em- 
ployed as a diuretic. The compound spirit of juniper, U.8.P., 
approximates to gin in strength and may be used in place of it. 

Sabinae Cacumina, B.P. ; Sabina, U.S.P. Savin-tops, 
B.P. ; Savine, U.S.P. — The (fresh and dried, B.P.) tops of Juni- 
perus Sabina. Collected in spring. 

Cbaractebs. — T wigs densely covered with minute imbricated apprened 
leaves in four rows ; odour strong, peculiar, and unpleasant ; taste acrid, 
bitter, resinous, and disagreeable. 

Composition. — The active principle is a volatile oil. 

Dose. — Of dried tops, 4-10 gr. or more. 

Pbeparahomb. 


B.B. DOSE. 

Oleimi teblaae (from fresh plant) 1-5 miu. 

Tlactnra w 20 iiun.~l fl. dr. 


UngweBtiim aal»tB«e (8 oz. fresh savin-tops, bruised, 
are digested with melted wax, 8 oz., and benzoated 
lard, 16 oz., for 20 minutes, and strained). 


U.8.P. 

Extracium Sabinae Fluidum 5-15 mto 

Oleum Sabins, B. and U.S.P. — A volatile oil distilled from 
the fresh tops of Juniperus Sabina. 

Chabacters.— C olourless or yellowish, becoming darker and thicker by 
age and exposure to air, peculiar odour, pungent, bitterish, and camphoraoeotis 
taste. 

Dose. — 1 to 4 minims. 

Action and Uses. — Savine owes its properties to its oil. 
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Externally it is used as an irritant to keep open issues or 
blisters. 

Internally it produces symptoms of violent gastro-intestinal 
irritation, with either stoppage of the urine or heematuria and 
difiSculty in micturition. In women it causes congestion of the 
pelvic organs, and has been used criminally to procure abortion ; 
in these cases gastro-enteritis and death have occurred. Small 
doses may be used as an emmenagogue when menstruation is 
deficient and the patient is not pregnant. 
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SxiB-EiNaDOH n. — CRYPTOGAM^!. 

FILICES. 

Filiz Mas, B.P. ; Aspidium, U.S.P. Male Ferk. — The 
rhizome with the persistent bases of the petioles of Aspidium 
FUix mas. Collected late in the autumn, divested of its scales, 
roots, and all dead portions, and carefully dried with a gentle heat. 
Should not be used if more than a year old, B.P. The rhizome 
of Aspidium Filix-mas and of Aspidium marginale, U.S. 

Gharagtebs. — T ufted, scaly, greenish-brown; powder greenish-yellow, 
with a disagreeable odour, and a nauseous, bitter, somewhat astringent taste. 

CoHPOsraoN. — A dark green oil which deposits crystals of 
filicic acid, also traces of volatile oil The filicic acid is regarded 
as the chief, though not the only, active principle ; tannin, resin, 
and sugar have been found in the rhizome. 

Dose. — Of the powder, 60-180 gr. 

Pbepaeatioks. 


B.W. X> 08 B. 

MMtrmetam nuela Idqnldiim 15 min^l fl. dr. 


U.SJ*. 

Oleoresina Aspidii 80-60 min. 

Action and Uses. — The liquid extract is one of the best an- 
thelmintics against tape-worm, killing the Bothriocephalus latus, 
Tania solium, and Tania mediocaneUata. Pomegranate root bark 
is said to kill the latter with greater certainty. The dose often 
given is too small, and hence failure is attributed to the drug 
when it really depends on the smallness of the dose. Single 
doses of 3 j.- 3 jB 8 . of the liquid extract will often cure at once. 

Method or Adhinibtbation. — Allow the patient to take no 
fo^ after five or six in the evening except a little bread-and- 
milk. Just before bed-time give jj. of the liquid extract in 3 }. of 
mucilage, and let the patient lie down immediately and go to 
sleep. This often prevents the vomiting which sometimes occurs. 
Next morning administer a purgative, and repeat the treatment 
until the worm comes away. 

Another method is to give a dose of castor oil at ni^t (with 
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the same conditions of feeding) and early next morning give a dose 
of liquid extract (3ss.-3j.), and abstain from food till after the 
bowels have acted. 


LICHENES. 

Cetraria, B. and U.S.P, Iceland Mobs. — The entire lichen^ 
Cetraria islandica. North of Europe. 

Charaotsrs. — Poliaceous, lobed, crisp, cartilaginous, brownish-white, 
paler beneath ; taste bitter and mucilaginous. A strong decoction gelatinises 
on cooling. 

Composition. — Lichenin and cetrarin or cetraric acid. The 
former constitutes 70 per cent, of the moss. It swells in cold, and 
dissolves in hot water, gelatinising on cooling. The latter, which 
is the bitter principle, is obtained in white acicular crystals, and 
forms soluble salts with alkalis. 

pBETABiLTlONS. 

BJP. nosE. 

Becoctnm Oetrarlae (1 oz. to 1 pint) 1-2 fi. oz. 


D.8.P. 

Decoctum Cetrari£D 2-4 fl. oz. 

Action and Uses. — It is demulcent, nutritious, and sUghtly 
tonic. 

B.P. Litmus. — A blue pigment prepared from various 
species of lioccella. 

Litmus Paper, Blue, B. and U.S.P. — Unsized white paper 
steeped in tincture of litmus, and dried by exposure to the air. 

Litmus Paper, Red, B. and U.S.P. — Unsized white paper 
steeped in tincture of litmus which has been previously reddened 
by the addition of a very minute quantity of sulphuric acid, and 
dried by exposure to the air. 

Litmus Tincture, B.P. ; Solution of Litmus, U.S.P. — 
A solution prepared by macerating 1 part of litmus, in powder, 
in 10 parts of proof spirit, B.P., or diluted alcohol, U.S.P., in a 
closed vessel for two days, and filtering. 

Use. — Bed litmus paper is used as a test for alkalis, and blue 
litmus as a test for acids. 


FUNGI. 

Muscarinz Nitras. Not officinal. — ^An alkaloid, CgH^NOj,. 
prepared from the Fly Agaric, Amanita musearia, a fungus grow- 
ing in all parts of the world. 

Muscarine can be prepared artificially from cholin, CgH,jNO,r 
by oxidation with nitric acid : it differs firom cholin by having, 
one atom of oxygen more, and may be represented in a oonstitu- 
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tional formula as N- CH,. CH(OH)jj, Betain (trimethylglycin), 
(OH 

is also related to muscarine and cholin, and is said to 
have been produced by oxidation of the latter. Cholin and 
artificial muscarine have a similar action, which differs from that 
of natural muscarine, in paralysing the ends of motor nerves like 
curare. Artificial muscarine is 500 times as strong as cholin, 
and 50 times more lethal in its action.* It is not completely 
antagonised by atropine as natural muscarine is. 

Chabaotebs. — A viscid, yellowish-brown liquid, soluble in water, and 
giving the reactions of an all^oid (p. 504). 

Dose. — i to | grain, hypodermically. 

Action. — Muscarine is a myotic (p. 219), and an antihidrotic 
(p. 441) and sialagogue (p. 857). It has a powerful action on 
the he^, paralysing the cardiac muscle (p. 816) and stimulating 
the inhibitory ganglia (p. 817). It is a general emetic (p. 878), 
and diminishes the activity of the respiratory centre (p. 241). 
Its action is completely neutralised by atropine (p. 495). 

Uses. — Hypodermically, muscarine has been used in checking 
night-sweats. 

Agaricus albus. Not officinal. 

Chabactebs. — It occurs in white irregular pieces, light and friable, with 
a sweetish and afterwards bitter taste. 

Dose. — 2 to 80 gr. 

CoMPosmoN.— A white, crystalline body, agaricin, and various 
other ill-defined principles. 


PllEFABATIONS. 

Extraetum AgarieL 

Tinctoia ^ 0 hi 10) — 


D08B. 

8-0 gr. 
.20-60 min. 


Action.— I n large doses, agaric is purgative and sometimes 
emetic. It acts in smaller doses as an antihidrotic (p. 441). 

Uses. — In the form of extract or of agaricin, it has been found 
useful in checking night-sweating in phthisis. 

Er^t, R and U.S.P. Eegot. Eeoot of Bye. — The 
sclerotium (compact mycelium or spawn) of Clavicepi purpurea^ 
produced between the palesB and replacing the grain of Secale 
cereaU, the common rye, Nat. Ord. Oraminacea. 

Chabactebs. — Somewhat fusiform, subtriangulAr, curved, with a longi- 
tudin^ furrow on the concave side, obtuse at the ends, about an inch long, 
purplish black outside, pinkish within, solid, breaking with a short fracture, 
odour j^culiar, but stro^ if the powder be triturated with solution of potash, 
taste oily and disagreeable 


’ Boehm, ArcA /. taep. Path. u. Pharm.^ Bd. 19, p. 67. 
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astraetiim SrirotaB Xilqiiidiuii -1 oz. to 1 fl. oz 10-30 min. 

iBlteEvm ft 11 gr. to 1 fl. oz 1-2 fl. oz. 

Tlnotnra m 109 gr. to 1 fl. oz 10 min.-l fl. dr. 

VM. 

Extraotum Ergots Fluidom 100 gm. in IOO 0 . 0 . ... 80-60 min. 

Vinum „ 16 parts in 100 2-4 fl. dr. 

Extraotom „ 6 times strength of fluid extract ...3-12 gr. 

B.P. Ergotinum. Erootin. — Puri&ed extract of ergot, com- 
monly called ergotin or ergotine, or Bonjean’s ergotine. 

Preparation. — By evaporating the fluid extract of ergot, 4 fl. oz., by a 
water-bath to a syrupy consistence, and when cold mixing with 4 fl. oz. of 
spirit. Let it stand for half an hour, then Alter, and evaporate the Altered 
liquid to the consistence of a soft extract. 

Composition. — The chemical composition of ergot is still very 
imperfectly known, and the active principle (or principles) to 
which its . most important action, that of causing contraction 
of the uterus, is due, has not been satisfactorily isolated. The 
active principles were formerly said to be ergotin and ecbolin, 
but these do not seem to be pure substances. The term ergotin 
has been applied to several substances. According to Schmiede- 
berg, two pure principles have been isolated — ergotinic acid 
and an alkaloid, ergotinine. According to Dragendorff and 
Podwyssotzki, the active principles are sclerotinic acid and a 
colloid substance, scleromucin. Sclerotinic acid is impure 
ergotinic acid. In addition to ergotinic acid, ergotinin, and pro- 
bably several other principles, ergot contains about 35 per cent^ 
of oil, a peculiar sugar (mykose), and two colouring matters, 
scleroxanthin and sclero-erythrin. 

The most recent researches are those of Kobert, who states that 
ergot contains three active principles : ergotinic acid, sphacelinic 
acid, and an alkaloid, comutine. 

Dose. — 2 to 6 grains. 

Pbspxbation. 

zm«etio arNoUnl Kypodermloa (ergotin 1, camphor water 2 parts ; mix by 
stirring together just before using). 

Doss (by subcutaneous injection), 3-10 min. 

GembbaIi Action. — There is a great difference of opinion as 
to the action of ergot, due to its preparation^ undergoing change 
so rapidly, and hence not being of the same strength. The7 
become quite inactive if kept for any length of time. In certmn 
parts of Germany, where rye-bread is much used, epidemics of 
ergotism have occurred. These epidemics depend both upon 
the continued large doses of ergot and upon the deficiency of 
food, the nutritive part of the rye being replaced by the fan|^. 
The deficiency of food is probably an important factor, smoe 
continued therapeutic doses of ergot rardy produce ergotism, 
though oocasion^y they do so. 
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There are two varieties of symptoms seen in ergotism : (1) the 
j^grenous; (2) the anaesthetic or convulsive. Both begin 
with gastro-intestinal disturbance, causing loss of appetite, 
nausea, vomiting, and diarrhoea. 

The gangrenous symptoms are redness of the skin followed 
by well-marked gangrene in the part. The cause of this gan- 
grene is probably stasis due to the great contraction of the small 
blood-vessels. 

The nervous Sjrmptoms are giddiness, with symptoms of 
irritation and paralysis of sensory nerves, or more probably of 
sensory centres, e.g. the posterior columns of the spinal cord. 
The irritation is indicated by a sensation as of insects crawling 
over the skin, flying pains, the paralysis by loss of sensa- 
tion in the hands and feet. Sclerosis has been found in the 
postero-lateral columns of the cord in such cases. Spasms may 
occur, and even convulsions of an epileptic nature. 

Special Action. — Ergotinic acid causes ascending paralysis 
of the spinal cord and brain, both in frogs and mammals, with 
loss of voluntary motion, paralysis of the vaso-motor centre, and 
fall of blood-pressure, while respiration and reflex irritability 
continue. It does not appear to have the power of increasing 
the uterine contractions, and so cannot be regarded as the most 
important constituent of ergot. Ergotinine is also not the 
active principle, as it is present in very small quantity in ergot, 
and is to some extent removed by ether without the ergot losing 
its power. 

Sphacelinic acid causes at first great spasmodic contraction 
of the blood-vessels, with rise of blood-pressure and subsequently 
symptoms of gangrene. The heart is unaffected. The gangrene 
in fowls appears to be due to permanent occlusion of the smaller 
arteries by a hyaline substance, which is formed during the time 
they are spasmodically contracted. In rabbits, guinea-pigs, and 
cats the substance is not formed, and no gangrene appears, but 
their walls degenerate, and blood is effused into various organs. 
When brought into contact with the intestine, sphacelinic acid, 
or its sodium salt, causes an inflammatory condition resembling 
that of typhoid fever, and ergot should therefore be avoided in 
this disease. Sphacelinic acid causes tetanus of the uterus 
(Eobert). Corautine causes spastic rigidity in frogs, lasting 
many days, even when given in very minute doses of a milli- 
gramme). In warm-blooded animds half a milligramme causes 
salivation, vomiting, diarrhcea, and active movements of the 
uterus, which are clonic and not tonic. The vessels are con- 
tracted and the blood-pressure raised. Sphacelinic acid and 
comutine are therefore the principles which cause uterine oon- 
ira^on (Kobert). As these active principles have not yet found 
their way into common use, it will be better for practical pur- 
poses at present to take the results of experimentSi not with 
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pure principles isolated from ergot, but only of an extract such 
as Bonjean’s ergotin, although it is evident that the effects of 
different preparations may vary according to the proportions of 
crgotinic acid, sphacelinic acid, and cornutine winch they con- 
tain. Thus if there be much ergotinic acid, the blood-pressure 
may be reduced, while if much sphacelinic acid and cornutine be 
present the blood-pressure will be raised. 

Action of Extract of Ergot — A solution of Bonjean’s ergotin 
injected into animals causes an affection of the nervous system 
indicated by inco-ordination, ansBsthesia, and paralysis; and 
death is due to paralysis of respiration. 

The muscles are unaffected ; the* motor nerves are not para- 
lysed, but on the contrary have their power somewhat increased. 

The sensory nerves are paralysed, but it is uncertain whether 
the action is central or peripheral. The spinal cord is paralysed. 

Circulation. Heart. — Its action on the frog’s heart is not 
well marked ; sometimes the injection of ergot produces slowing 
of the pulse-rate with stoppage in diastole, and in these cases 
direct mechanical irritation immediately after the poisoning does 
not cause the heart to contract. 

Slowing and diastolic arrest occur after section of the vagi, but 
not after administration of atropine ; hence they are due to the 
axjtion of the ergot on the inhibitory apparatus in the heart itself. 

Vaso-motor System. — The blood-pressure is considerably 
raised. When injected into the jugular vein, the blood-pressure, 
according to Holmes, is first lowered and then raised consider- 
ably, which he explains by supposmg that the ergot passing to 
the right side of the heart causes contraction of the vessels of 
the lungs (by acting on their muscular walls), and hence lessens 
the supply to the aortic system and produces a fall of blood- 
pressure ; but when it reaches the medulla it stimulates the vaso- 
motor centre, and causes contraction of the vessels throughout 
the body and consequent rise of blood-pressure. This explana- 
tion is confirmed by the fact that if ergot is injected into the 
femoral artery, instead of a fall occurring at first there is a rise 
due to contraction of vessels in the limb, then a fall as soon as 
the blood reaches the lungs, and lastly a final rise. 

This explanation is not accepted by Wood, who considers 
that the primary fall is due to the sudden introduction of a large 
quantity of ergot into the heart causing temporary paralysis, 
\\hich will pass off as the drug is removed by the circulation. 

The final rise of blood-pressure no doubt is due to the action 
on the medulla, for, if the cord be divided, very little rise follows 
the injection of ergot. 

One other factor, which usually receives very little attention, 
must be taken into account (as well in this drug as in many 
others), vis. the effect on the blood-pressure of contraction of tlie 
internal viscera, as the intestines or uterus, for by contraction 



1072 VEGETABLE MATERIA MEDICA. [bbot.v. 

their blood will be driven oat, and a rise of blood-pressore pro-^ 
dneed without any action on the vessels. 

Respiration is usually slowed from the beginning, but in 
some animals (dogs) it is first quickened and then slowed. Death 
is due to paralysis of the respiratory centre. 

Secretion. — The urine is increased in quantity, and the* 
bladder tends to contract, due to the effect of the drug on its 
unstriped fibres. 

Alimentary Canal. — Ergot markedly increases the peristaltic 
movements of the intestine. 

Uterus. — ^Ergot causes contraction of the uterus, especially 
of the pregnant uterus. This contraction is not usually so much 
rhythmiccd as tetanic in nature, with occasional increases in 
violence. There is no complete relaxation between the spasms, 
as in the ordinary labour-pains. This is probably due to an 
action on the unstriped fibres of the uterus, since ergot causes 
contraction of involuntary fibres throughout the body, but it 
may be due wholly or in part to an action on the uterine centre 
in the spinal cord. 

Uses. — Ergot is chiefly used in medicine for two purposes : 
(1) to cause contraction of the uterus ; (2) to check haemorrhage 
by causing contraction of the vessels. 

It is sometimes used to hasten delivery when the power of 
the uterine contractions is not sufficient to expel the fcetus. But 
the tetanic nature of the contraction produced by ergot must be 
borne in mind. It does not increase the power of the labour- 
pains, but only the tonic contraction of the uterus. It should bo 
carefully avoided if there be any mechanical obstruction to deli- 
very, such as a rigid and undilated os uteri, a contracted pelvis, or 
an abnormal presentation, for in such eases it may so far interfere 
with the circ^ation in the uterus and placenta as to asphyxiate 
the foetus, or cause such contraction of the uterus as to produce 
rupture of its walls. After the child is expelled, the tetanic 
nature of the contraction produced by ergot is useful, and hence 
it is used to prevent post-partum haemorrhage. In these cases, 
it is administered either in the form of powdered ergot in warm 
water, or of the liquid extract, or by subcutaneous injection of 
ergotin. The last method gives the most rapid results, but if 
the ergotin is injected just beneath the skin it causes irritation 
and may lead to an abscess, hence it should be injected deep 
into a muscle, such as the gluteus maximus. 

Ergot is also used very largely in the practice of gynaecology, 
for example, in chronic metric, in sub-involution of the uterus, 
after abortions, to promote the expulsion of retained membranes,, 
and in all atonic conditions of the uterus. 

It is also used in certain cases of leucorrhcBa, also in atony 
ol the bladder and enlarged prostate. 

It is used to check hiemorrhage in fibroid tomoors of the 



CHAP. XXXVUI.] 


CRYPTOGAMS. 


1073 


uterus; in haBmoptysis (either internally 3ss. of liquid extract 
every two, three, or four hours, or subcutaneously injected). In 
hsBmatemesis also it is sometimes useful. 

In some cases of chronic constipation it is useful, and appears 
to give tone to the bowel. 

Subcutaneous injections of ergotin have been used in pur- 
pura, erythema, and in the prurigo of Hebra. Tempora^ im- 
provement sometimes follows the internal administration of 
ergotin in urticaria. 

U.S.P. Ustilago. UsTiLAGO. CoRN-SMUT . — Ustilogo Maydis 
(Nat. Ord., Fungi), grown upon Zea Mays (Nat. Ord., Gramindcece), 

Ustilago should be preserved in a dry place, and should not 
be kept longer than a year. This fungus is a form of smut 
growing upon maize. 

Characters. — Irregular, globose masses, sometimes six inches (15 centi- 
metres) thick, consisting of a blackish membrane, enclosing innumerable 
browmsh-black, globular and nodular spores ; odour and taste unpleasant. 

Dose. — ^-1 dr. (1-4 gm.). 

Action. — It resembles ergot in its action, and probably also 
contains the same active principles. 

B.P. Cerevisiae Fermentum. Beer Yeast. — The ferment 
obtained in brewing beer, and produced by Saccharomyces {Torula) 
cerevisice. 

Characters. — Viscid, semi-fluid, frothy, exMbiting xmder the microscope 
numerous roxmd or oval confervoid cells (p. 83). 

Dose. — ^-1 oz. 

Preparation. 

Cataplasma l*ermeiitl. Yeast Poultice. — Mix beer yeast, 6 fl. oz., with 
water at 100° F., 6 fl. oz., stir in wheaten flour, 14 oz., and place the mass near 
the fire tiU it rises. 

Use. — It has been given internally along with camphor and 
nitrous ether, in typhoid fever and dysentery, and to persons 
suffering from boils. The poultice is applied to sloughing sores. 
It is apt to cause much pain. 

ALGiE. 

U.S.P. Chondrus. Chondrus. Irish Moss. — Chondrm 
crispus and Chondrm mammillosus. 

Characters. — Yellowish or white, homy, translucent ; many-forked ; 
when softened in water, cartilaginous ; segments flat, wedge-shaped, or 
linear ; at the apex emarginate or two-lobed ; it has a slight seaweed odour, 
and a mucilaginous, somewhat saUne taste. One part of it boiled for ten 
minutes with thirty parts of water, yields a solution which gelatinises on 
cooling. 

Dose. — 2-4 dr. 

Use. — It is a demulcent, which is useful in bronchia and 
catarrhal affections. 

8 z 
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CHAPTER XXXIX. 
Class MAMMALIA. 

Order RODENTIA. 


Castoreum. Castor. Not officinal. — The dried preputial 
follicles and their secretion, obtained from the beaver, Castor 
Fiber, and separated from the somewhat shorter and smaller oil- 
sacs which are frequently attached to them. Hudson’s Bay 
Territory. 

Characters. — Follicles in pairs, about three inches long, fig-shaped, firm, 
and heavy, brown or greyish-black ; containing a dry resinous reddish-brown 
or brown highly odorous secretion, in great part soluble in rectified spirit, 
and in ether. 


Composition. — Several fats, salicin, a bitter resin, and bitter 
TOlatile oil 


Dose. — 6-10 gr. 

Pbepabitior. 


nOBB. 

Tinotura Castorei 22 gr. to 1 fl. oz fl. dr. 


Action and Uses. — Castor is used chiefly as an antispasmodic 
and stimulant. It may be given in hysteria and epilepsy. Its 
.action is very like that of musk. 


Order RUMINANTIA. 

Moschus, B. and U.S.P. Muse. — The inspissated and 
-dried secretion from the preputial follicles of Moschus moschiferus. 
Central Asia. 

Characters. — In irre^ar reddish-black rather unctuous grains ; having 
a strong, peculiar, very diffusible odour, and a bitter aromatic taste ; con- 
tained in a round or lightly oval membranous sac, about two inches in 
diameter, covered on the outer side with stifi^ greyish hairs arranged in 
a conoen^o manner around its central orifice. 

Composition. — An odoriferous substance not yet isolated, 
fats, resins, and salts. 

Dosb. — 6..10 gr. and upwards. 


Tinotura Mosohi 


U.S.P. PUFAUItOX. 


son. 

, 80-60 



1078 


ANIMAL KINGDOM. 


[sect. VI. 


Uses. — Musk is often employed in hysteria, although its 
physiological action has not been investigated. It is more power- 
ful in its action than castor. It is used as an antispasmodic 
and stimulant. It is a powerful stimulant, and excellent results 
have been obtained in cases of collapse, when due to paralysis of 
the respiration. It has also been given in asthenic pneumonia, 
bronchitis, fever, and gangrene of the lungs, on account of its 
power of stimulating the respiratory centre and covering the 
disagreeable odour of the sputa. There is a temptation to give 
it in small doses on account of its high price, and probably many 
failures are due to this. In cases where it is prescribed at all it 
should be given freely, and in many instances it seems to be of 
great service. 

Sevum Pracparatum, B.P. ; Sevum, U.S.P. Pkeparbd 
Suet, B.P. ; Suet, U.S.P. — The internal fat of the abdomen of 
the sheep, Ovis Aries, purified by melting and straining. 

Characters. — White, smooth, almoet scentless ; fdsible at 103® F. 

Composition. — Consists principally of stearin. 


B.P. Pbjeparations. 

EmpUstnim Cantharidis. Ungueniom Hydrargyri. 

Use. — Used in the preparation of certain imguenta and 
emplastra. 

Lanolin. Not oflScinal. — The purified fat of sheep's wool. 
It is also found in other tissues containing keratin. 

Characters. — Pure lanolin is of a consistence between resin and fat, but 
it rapidly takes up 100 ^ cent, of water. It is yellowish -brown, becoming 
darker on exposure, and has a faint smell. 

Beactions. — It is a very stable componnd, remaining unchans^ after 
boiling with alkalis. When dissolved in anhydrous acetic acid and a small 
quantity of strong sulphurio acid added, a rose colour is developed, rapidly 
becoming dark blue and then green.* 

iMPUETriES. — It ought not to contain more than 0*1 to 0*6 per cent, of free 
fritty acid, since the presence of a greater amount, especially of the lower 
&tty acid^ is likely to produce irritation of the skin. 

Composition. — Lanolin is a cholesterin-fat, having eholes- 
terin, instead of glycerin, combined with the fatty acid. 

Uses. — ^Lanolin is recommended by 0. Liebreich as a basia 
for ointments, and as more valuable than glycerin- or petroletun> 
fats (vaselin), because of its unirritating qualities when pure, 
but chiefly from its great absorbability when rubbed into the 
BEm. This property is perhaps connected with the fact that 
lanolin, in the aoimd kingdom, is closely associated with keratin- 


* Oscar liebrckh, *Ueb«r dM Tjanolln, cine netie Salbengrundlags,’ BtrUiu 
USn. Wochem^ 1886, No. 47. 
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forming cells. Ointments confaining carbolic acid and corrosive 
sublimate rapidly produce the physiological effects of the drug, 
when rubbed into the skin. 

Lanolin has been found useful in the pruritus of old people 
and in seborrhoea sicca and other skin diseases, but its chief use 
is in the application of drugs to the skin by means of ointments. ‘ 
An ointment with iodide of potassium is useful in relieving the 
swelling and pain of chronic joint-affections. 

B.P. Sapo Animalis. Curd Soap. — A soap made with soda 
and a purified animal fat, consisting principally of stearin. 

Chabactebs. — W hite or with a very light ^eyish tint; dry; nearly 
inodorous ; homy and pulverisable when kept in dry, warm air. Easily 
moulded when heated. It does not impart a greasy stain to paper. 

Solubility. — Soluble in rectified spirit ; soluble also in hot water, the 
solution being neutral or only slightly alkaline to test-paper 

pREPABATIOKS IN WHICH CCBD SoAP IS DSEB. 

Emplastrom Besinse. 

„ Saponis. 

„ „ Fuscom. 

Extractum Colocynthidis Compositom. 

Linimentam Potassii lodidi oum Sapone (ride p. 516). 

Pilula Phosphori (ride p. 522). 

„ Scammonii Composita (ride p. 523). 

Suppositoria Acid! Carbolici com Sapone. 

„ Morphine cum Sapone. 

„ Aoidi Tannioi com Sapone. 

B.P. Lac. Milk. — The fresh milk of the cow, Bos Taurus, 

Composition. — Fat (butter), casein, milk, sugar, and water. 

Pbeparation in which Milk is ussn. 

Mistura Scammonii. 

Uses. — Milk is not, strictly speaking, a medicine, but rather 
an article of diet: it, however, plays an important part in 

medicine, as we rely on it to a great extent in cases of fever and 
dyspepsia. 

Great attention ought to be paid to the milk given to infants 
if they are fed from the bottle, for the milk may begin to ferment 
before it reaches the stomach, and, if it does, it is likely to cause 
vomiting and diarrhoea, and may even act as a nervous i>oison, 
paralysing the nerve-centres. The best way to prevent this is 
not to have any tubes to the bottles, but to have the teat fixed 
directly to the bottle, and to scald the bottle well after every 
meal. The teats should also be soaked in some antiseptic, such 
as permanganate of potassium and water, when not in use. 
When milk is drunk in any quantity, the rennet-ferment in the 


* Liebreioh, * Ueber den mod. Gebrauoh des Lanolin,* DetUsch, mtd, Woohm* 
sohrift, 18S6, No. 28. 
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stomach produces large curds, which are sometimes hard like felt, 
and are very indigestible and irritating to the stomach ; hence, 
in typhoid fever, the possibility of these curds should be borne 
in mind. The milk will not readily curdle if mixed with its own 
bulk of water or soda-water, or (if diarrhoea be present) with 
lime-water. One may often with advantage use koumiss, which 
is made in the steppes of Tartary by fermenting mares’ milk. 
Phthisis is so rare in Tartary, that Eussians suffering from it 
go to the steppes, and numbers have been cured. No doubt 
other factors aid the cure, such as climate and change of air ; 
but even in the same conditions of life koumiss often helps to 
keep the disease in check. It can be made artificially from 
grape-sugar and cows’ milk which is allowed to ferment. It is 
a good stimulant. It contains lactic acid, alcohol, casein, and 
fat thrown down in small flakes. Kephir is made by fermenting 
the milk of cows, sheep, or goats ; it is very much like koumiss, 
and may be used for the same purposes. It contains alcohol. 

Milk may be used with ferments such as pepsin or pancrea 
tin. The mixture is allowed to stand for a time, and then boiled 
to stop the fermentation. 

Cows’ milk diluted with one or more parts of water and a 
little milk-sugar added, forms a good substitute for human milk 
as food for infants. 

Saccbarum Lactis, B. and U.S.P. Sugar of Milk. — 
or C24H24O24 ; 860. — A peculiar crystalline sugar, ob- 
tained from the whey of cows’ milk by evajx)ration and purified 
by re-crystallisation. 

Chabacters. — U mially in cylin<lncal maases, two inchcH in diameter, 
with a cord or stick in the axis, or in fra^rments of cakes; ^freyish -white, 
ciystailine on the surface and in its texture, translucent, hard, scentless, 
faintly sweet, gritty when chewed. 

SoLUBiUTY. — tioluble in 7 parts of water at 15® C. (59® F.), and in 1 part 
of boiling water ; insoluble in alcohol, ether, or chloroform. 

Heactioks. — On adding to a solution of sugar of milk in an equal w^eight 
of boiling water some solution of soda, the liquid turns brownish, and, on 
further addition of test-solution of sulphate of copper, a bnck-red precipitate 
separates. 

Ikpubitt.— C ane-sugar. 

Test. — I f 1 part of sugar of mUk be sprinkled uwn 5 parts of sulphuric 
acid contained in a dat-bottomed capsule, the acid should acquire not more 
than a greenish or reddish, but no browTiish or brownish- black colour within 
one hour (absence of cane-sugar). 

Pbepaeation. 


Pulvis Elaterini Compositus. 

XJsEB. — Sagax of milk is ased as a diluent in the abstracts, 
denarcotised opium, &e., of the U.S.P. It is harder, let» sweet, 
and 1^ soluble than cane-sugar, and hence is a better excipient 
and diluent for powders that require trituration. 
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B.P. Pepsin. Pepsin. — A preparation of the mucous lining 
•of a fresh and healthy stomach of the pig, sheep, or calf. 

Preparation. — The stomach of one of these animals recently killed having 
been cut open, and laid on a board with the inner surface upwards, any ad- 
hering portions of food, dirt, or other impurity, are to be removed and the 
exposed surface slightly washed with cold water; the cleansed mucous mem- 
brane is then to be scraped with a blunt knife or other suitable instrument ; 
and the viscid pulp thus obtained is to be immediately spread over the sur- 
face of glass or glazed earthenware, and quickly dried at a temperature not 
exceeding 100° F. 

Dose. — 2-10 gr. given with a meal. 

U.S.P. Pepsinum Saccharatum. — Pepsin, the digestive 
principle of the gastric juice, obtained from the mucous mem- 
brane of the stomach of the hog, and mixed with powdered sugar 
of milk. 

Characters. — Saccharated pepsin is a white powder of a slight but not 
disagreeable odour and taste, and a slightly acid reaction. 

Solubility. — I t is not completely soluble in water, leaving floccules of 
pepsin floating in the solution, which, however, dissolve on the addition of a 
small quantity of hydrochloric acid. 

Impurities. — Strong turbidity of the acidulated solution indicates the 
presence of mucus, which also imparts to the saccharated pepsin a disagree- 
able odour and taste, and will eventually impart to it an ammoniacal odour. 

U.S.P. Preparation. 

DOSE. 

Liquor Pepsini 2-4 fl. dr. 

Uses. — Pepsin is given as an aid to digestion, when the 
ordinary stimuli do not excite sufficient secretion, and the 
digestive ferment is insufficient. Such cases occur during a 
long illness or during recovery from an acute disease, in old 
I^eople, and in people with atrophy of the mucous membrane and 
glands of the stomach, due to alcoholic excesses or long-continued 
dyspepsia. It may be given either with or just after meals. It 
has no influence on farinaceous foods or fat, but only acts on 
gelatinous and albuminous matter ; hence it is no use giving it 
after farinaceous or fatty food. 

In these cases the secretion of acid is usually defective, and a 
little dilute hydrochloric acid given along with pepsin, and again 
about two hours after meals, is very useful. 

In some cases of asthma, dependent on iubufficient digestion, 
pepsin is very useful. Pepsin wines and essences usually contain 
little or no pepsin, and have little digestive power, but they con- 
tain rennet, and are frequently of use in indigestion in children ; 
they also appear serviceable in adults. 

U.S.P. Fcl Bovis. Ox-gall. — The fresh gall of Bo$ 
Ta/wms. 

Characters. — A brownish-green, or dark green, somewhat viscid liquid, 
having a peculiar odour, a disagreeable bitter taste, and a neutral or feontly 
alkaline reaction. Speciflo gravity 1*018 to 1*028. 
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Bsactions. — A mixture of 2 drops of ox-gall and 10 o.o. of water, when 
treated first with a drop of freshly prepared solution of 1 part of sugar in 4 
parts of water, and afterwards with sulphuric acid until the precipitate first 
formed is redissolved, gradually acquires a cherry -red colour, changing suc- 
cessively to carmine, purple, and violet. 

Pkefabitioks. 


U.8.P. DOSS. 

Fel Bovis Inspissatom 

„ „ Purifioatum 8-15 gr. 


U.S.P. Fel Bovis Inspissatum. Inspissated Ox-gall. 

Preparation. — Heat the ox-gall to a temperature not exceeding 80'^ C. 
(176^ F.), strain it through mushn, and evaporate the strained liquid, on a 
water-hath, in a porcelain capsule, from 100 parts to 15 parts. 

Fel Bovinum Purificatum, B.P. ; Fel Bovis Purificatum, 
U.S.P. PcEiFiED Ox-BiLE. — The purified gall of the ox, Bo$ 
Taurus. 

Preparation. — Mix fresh ox-bile (1 pint) and rectified spirit (2 pints) by 
agitation in a bottle, and set aside for twelve hours mi til the sediment sub- 
sides. Decant the clear solution, and evajHirate it in a porcelain dish by the 
heat of a water-bath, until it acquires a smtable consistence for forming pills^ 
B.P. Evaporate ox-gall 8 parts in a water-bath to 1 part. Add alcohol 1 
part. After twenty-four hours decant, filter, distil off the alcohol, and eva- 
porate to a pOular consistence, U.S.P. 

Characters. — ^A yellowish-green substance, having a taste partly sweet 
and partly bitter. 

^lubility. — I t is soluble in water and in spirit. 

Beactions. — A solution of one or two grains of it, in about a fluid drachm 
of water, when treated, first with a drop of freshly made syrup consisting of 
one part of sugar and four of water, and then with sulphuric acid cautiously 
added until the precipitate at first formed is redissolved, gr^ually acquires 
a cherry-red colour, which changes in snccession to carmine, purple, and 
violet. Its watery solution gives no precipitate on the addition of rectified 
spirit. 

CoMPOHiTioH. — Taurocholic and glycocholic acids, mucus, 
cholesterin, fats, and salts. 

Dose. — Of purified bile, 6-10 gr. or more, formed into pills 
or given in small gelatin capsules. When the object is to affect 
the intestines rather than the stomach, the latter mode is prefer- 
able. 

Action and Uses. — Bile precipitates pepsin and interferes 
\nth the digestion of albaminous substances in the stomach. It 
seems also to irritate the mucous membrane and gives rise to 
headache and vomiting. It does not aid the digestion of fari- 
naceous food. It quickens the absorption of fats, it prevents to 
some extent putrefactive changes in the intestinal contents, and 
it quickens peristaltic action. Some purgatives, such as aloes 
and jalap, only act when mixed with bUe. It is therefore a use- 
ful adjunct to them in cases of janndice with deficiency of bile in 
the intestine. It is sometimes used in dp^spepsia with constipa- 
tion, and is given by some alcmg with opium m order to prevent 
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the constipating effect of the latter. Its action in preventing 
putrefactive changes in the intestine may sometimes be useful 
in cases of indigestion where these occur (pp. 101, 878), and 
where the flatus has consequently a very disagreeable odour. In 
order to prevent its local action on the stomach, it may be given 
as pills coated with keratin. 

Keratin. Not officinal. 

Preparation. — Horn-tumingB are digested with artificial gastric juice 
until all the matter soluble in them has been removed. They are then 
allowed to lie for some weeks in ammonia or glacial acetic acid, which 
gradually dissolves them. The solvent is then allowed gradually to evaporate 
until a mucilaginous solution is obtained. 

Characters. — The solution resembles gum in appearance, and when dry 
forms yellow or yellowish- brown scales. When dried, keratin is absolutely 
insoluble in gastric juice, but dissolves readily in the juices of the intestine. 

Uses. — To coat pills containing any substance which we wish 
to act upon the intestine without acting on the stomach. These 
are : — 

1. Such substances as irritate the gastric mucous membrane 
when long used, e.g. arsenic, all anthelmintics, salicylic acid, 
creasote, chrysarobin, copaiba, cubebs, digitalis, preparations 
of iron (and especially the iodide and chloride), preparations of 
mercury (especially the perchloride and periodide), opium, phos- 
phorus. quinine, tartarated antimony. 

2. Such substances as impair digestion in the stomach by 
forming insoluble precipitates with pepsin and peptones, e.g. 
tannic acid, alum, acetate of lead, subnitrate of bismuth, nitrate 
of silver, corrosive sublimate. 

3. Such substances as are partly rendered inert by the 
gastric juice, and partly decomposed in an undesired manner, 
e.g. alk^is, soap, bile, calcium sulphide, ferric sulphide, char- 
coal, nitrate of silver, iodide of iron, green and red iodides of 
mercury, &c. 

4. Medicines which we wish to introduce into the duodenum 
in as concentrated a form as possible, e.g. kousso, extract of male 
fern, santonin, nitrate of silver, acetate of lead or tannin in 
ulceration of the bowels, bile, charcoal, soaps, and alkalis, &c. 

5. Medicines of which we desire the remote without the local 
action, e.g. iron, quinine, arsenic in gastric catarrh, in ansBmia, 
in cardialgia and gastric ulcer. 

Mode op Application. — The medicine is thoroughly mixed 
with marsh-mallow powder, liquorice powder, or charco^, and a 
few drops of almond oil. It is then made into a pill-mass with 
cacao-butter. After the pills have been made of the proper size 
they are covered with a thin coating of cacao-butter, and then 
with one, or better still with two or three coats of keratin. 

Usually the solution of keratin in ammonia is employed^ but 



1084 


ANIMAL KINGDOM. 


[sect. VI. 


the solvent least likely to decompose the medicine may be em- 
ployed, and thus the acetic acid solution may be used for the 
chloride of iron or mercury, or salicylic acid. 


Order PACHYDERMATA. 

Adeps Prseparatus, B.P. ; Adeps, U.S.P. Prbpaked 
Lard, B.P. ; Lard, U.S.P. — The purified fat of the hog, Sits 
Scrofa, B.P. ; the prepared intemd fat of the abdomen of Sus 
Scrofa purified by washing with water, melting, and straining, 
U.S.P. 

Characters. — A soft white fatty substance, melting at about 100^ F. Has 
no rancid odour 

Solubujty. — It dissolves entirely in ether. 

Beactions. — Distilled water in which it has been boiled should not ac- 
quire an alkaline reaction (absence of alkalis). A portion of the w^ater when 
cooled and filtered, and another portion acidulated with nitric acid, should 
give no precipitate with nitrate of silver (absence of salt), and is not rendered 
blue by the addition of solution of iodine (no starch). When heated for several 
hours on the water-bath, under frequent stirring, lard should not diminish 
sensibly in weight (absence of water). 

Impurities. — Bancidity due to acrid fatty acids, alkalis, common salt, 
starch, water. 

Pbxfabatxons. 

Jkdeps Beasoatma. Unguentum Hydrargyri Kitratis. 

Emplastnun Cantharidis. „ Ic^i. 

Ungnentnm Hydrargyri. „ Terebinthin®. 


U.8.P. 

Adeps Benzoinatus. 

CeratozD Besinss. 

Unguentum. 

Ceratom. 

„ CamphorsB. 

„ Cantharidis. 

„ Extracii Cantharidis, 

Plumbi Subacetatis. 

,, SabinjB. 

Unguentum Acidi Carbolici 
„ Hydrargyri. 

„ „ Oxidi Flavi. 

♦» tf >, Bubri. 

„ MezereL 

n Acidi GallioL 


Unguentum Acidi TannioL 
„ Belladonnas. 

„ Chrysarobini. 

„ Oalls. 

„ Hydrargyri Ammoniatn. 
„ lo^ 

„ lodoformi. 

„ Plumbi Carbonatis. 

„ lodidi. 

„ Fotassii „ 

„ Stramonii. 

„ Sulphuris. 

„ „ Alkalinum. 

„ Veratrin®. 

„ Zinei Oxidi. 


Adeps BenzoatuSy B.P. ; Adeps Benzoinatus^ U.S.P« 

Benzoatbd Laed. 

Preparatiom.— By mixing powdered benzoin (2 parts, U.S.P. ; 2 drachms, 
B.P.) with melted lard (100 parte, U.8.P. ; 1 lb. BJP.) and straining. The 
benzoin prevents the lard from becmning rancid. 
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BJ. 


Unguentum AconitinsB. 

Unguentum Plombi Acetatis. 

„ Atropince. 

„ Potassii lodidi. 

„ Belladoxmte. 

„ SabinsB. 

„ CalaminsB. 

„ Simplex. 

„ Chrysarobini. 

„ StaphysagriflB. 

„ Gallffi. 

„ Sulphuris. 

„ Hydrargyri Subohloridi. 

„ lodoformi. 

„ Zinci. 


Uses. — Lard is emollient It is used in the preparation of 
ointments, and spread upon poultices to prevent them from 
getting dry or sticking to the surface of the body. 


Order CETACEiE. 

Cetaceum, B. and U.S.P. Spermaceti. — A peculiar con- 
crete, fatty substance obtained from Physeter macrocephalus^ 
U.S.P. Nearly pure cetine, obtained, mixed with oil, from the 
head of the sperm whale, Physeter macrocephaltiSy inhabiting the 
Pacific and Indian Oceans. It is separated from the oil by 
filtration and pressure, and afterwards purified, B.P. 

Characters. — Crystalline, pearly* white, glistening, translucent, with 
little taste or odour, reducible to powder by the addition of a little rectified 
spirit. Scarcely unctuous to the touch ; does not melt under 100® F. 

Preparations. 


Ungaentnm Cetaoei. 

B.F. 

Charta Epispastica. 

Ceratum Cetacei. 

U.8.P. 

Unguentum Aquas Bosae. 


Use. — It is used as an emollient external application. 


Class AVES, 

Order GALLINiE. 

B.P. Ovi Albumen. Eoa Albumen. — The liquid white of 
the egg of GaUus Banckiva, var. domestic^. 

Characters. — Transparent, viscid, soluble in water, coagulable on heating 
to 160® F. When coagulated it is opaque and insoluble in water. It is 
coagulated by ether. 

U.S.P. Test- Solution of Albumen. — A solution, recently prepared by 
triturating the white of one egg with 100 cubic centimetres of mstiUed water, 
and filtering through cotton moistened with distilled water. 

Ovi Vitellus, B.P. ; Vitellus, U.S.P. Yolk of Ego. — T he 
yolk of the egg of Qallus Banckiva, var. domesticuB. 
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PBSPAE4nOK8. 

B.F. 1T.S.P. 

Mtstiiim SpiritmB Vliil flalliei. Gljceritum Viielli. 

Properties. — Yellow, coagulated on heating, contains 
vitellin, also cholesterin, and fats, together with salts of cal- 
cium, &c. 

B.P. Mistura Spiritus Vini GalUcL 

Preparation. — By rubbing up the yolk of the egg with i oz. of fine sugar, 
then adding one wineglassful (2 fl. 02.) of brandy and another of cinnamon- 
water, and beating them aU up together. 

Uses. — White of egg forms insoluble albuminates with a 
number of metals, and hence is employed as an antidote in 
cases of poisoning (especially in the cases of corrosive sublimate 
and sulphate of copper) ; in these cases the albuminates generally 
dissolve readily enough in the gastric juice, and therefore you 
must give an emetic at once. 

The white and yolk of egg are useful as nutritious articles of 
diet, and in the form of egg-flip (mistura spiritus vini gallici) is 
much used in exhausted conditions of the system (p. 778). One 
case in which eggs are very useful is cancer of the rectum, since, 
being entirely absorbed in the alimentary canal, disturbance in 
the rectum is avoided. A good mixture is the white of three 
eggs, the yolk of two, and a quarter of a pint of beef-tea, beat 
up separately and then together, put in hot water until set, and 
given in two or three portions. 

Eggs are often mixed with a little pancreatin, and adminis- 
tered as enemata. 


Class PISCES. 

Order STURIONES. 

Isinglass, B.P. ; Ichtbyocoila, U.S.P. — The swimming- 
bladder or sound of Acipemer Huso, and other 8i)ecie8 of Aci^^ 
peruer. 

Properties. — In fine shreds, B.P. ; in separate sheets, Ac., U.S.P. 

Composition. — It consists of gelatine^ which is precipitated 
by tannic acid. 

Pbeparatioxb. 

mjp. 17.8.F. 

Solfitloa of Oetetlao. Emplastrum lebihyocoUn (Court Plaster). 

Uses. — Gelatine bathe are nsefol in soothing the irritation 
of the skin in urticaria. Gelatine is, however, chiefly used as a 
food in soups and in jellies for convalescents and those suffering 
from chronic diseaeee. It will not, however, supply the place of 
ordinary albumen aa a food. 
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Order TELEOSTEiE. Fam. GADIDiE. 

Oleum Morrhuae, B. and U.S.P. Cod-Livbr Oil. — A fixed 
oil extracted from the fresh livers of the cod, Oadtis Morrhtui^ 
B.P. (or of other species of Gadus, U.S.P.) , by the application of 
a heat not exceeding 180® F. 

Chabactebs. — Pale yellow, with a slight fishy odour, and bland fishy 
taste. 

Test. — A drop of sulphuric acid added to a few drops of the oil on a 
porcelain slab develops a violet colour, which soon passes into a yellowish or 
brownish red. 

Composition. — Contains olein (7 per cent.), palmitin (25 per 
cent.), and some stearin, also minute traces of iodides, and a 
peculiar substance probably allied to biliary acids. 

Dosb. — From 1 to 8 fl. dr. 

Action. — Cod-liver oil is rather a food than a medicine, and 
its therapeutical use depends on two properties, viz. its ready 
absorption and its ready assimilation. 

Its ready absorption is probably partly due to the presence 
of biliary matters in the oil, since oil passes more readily through 
a membrane when it is moistened with bile. If you take two 
loops of intestine and fill one with ordinary oil and the other 
with cod-liver oil, and replace them, the one with cod-liver oil 
will lose more in the same time than that containing ordinary 
oil. 

It is readily assimilated, and hence it is used in all diseases 
where nutrition is slow, as in enlarged glands, catarrhal pneu- 
monia, bronchitis, &c. By means of its property of stimulating 
nutrition, cod-liver oil improves all the functions of the body, 
but has no specific action on any of the organs themselves. 
When large quantities of the oil are taken into the stomach they 
cause vomiting, but if the oil be finely divided previously, it can 
be taken without discomfort. Hence it is advisable, when giving 
it in any quantity, to make it into an emulsion. Potash is 
sometimes used, but in the stomach the potash is probably neu- 
tralised, the emulsion decomposed, and the oil liberated. A 
better method is to mix it with an equal volume of mucilage of 
acacia and a few* drops of oil of lemon ; this emulsion is not de- 
composed by the acid of the stomach. The oil can also be mixed 
with isinglass and taken as jelly. Some people take it best by 
putting a little salt on the tongue before, and eating a piece of 
bread after the oil. It is often digested if taken with a little 
ether, for the ether stimulates the pancreatic secretion. 

The oil must not be pressed if it causes nausea or diarrhoea 
— for it is a food and not a medicine, and must not be given if 
detrimental to the appetite. 

It can sometimes be taken in a single dose at bed-time, when 
it cannot be retained during the day. It is rarely well borne 
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when taken on an empty stomach, but is best retained when 
given not immediately after, but from half an hour to two houra 
after a meal. Probably the partially digested food then forms it 
into an emulsion. 

Uses. — Externally, cod-liver oil is a good application for 
the removal of scales in seborrhoea, eczema, and psoriasis. In 
wasting diseases of children, when it cannot be borne by the 
mouth, it may be rubbed into the skin twice daily. 

Internally, cod-liver oil is used in all diseases arising from 
defective nutrition and in all scrofulous conditions (of the skin,, 
bones, &c.), and as a food during chronic illnesses and in con- 
valescence from acute diseases. 

In children emaciated with diarrhoea, a useful mixture is 
vinum ferri and cod-liver oil ; it must not be given in such 
quantities as to increase the diarrhoea. Often it will also re- 
lieve constipation in children. 

Its nutritive properties are especially directed to glandular 
tissues ; hence it is used in all cases of enlarged glands, as in 
tabes mesenterica. 

In malnutrition of the heart, and defective circulation, it 
improves the condition of the heart, increases the red corpuscles, 
and to some extent also the white corpuscles ; hence it is useful 
in old people with giddiness and a tendency to syncope. 

It is also used in chronic rheumatism and tertiary syphilis. 

It is also a tonic to the nervous system, and is of great ser- 
vice in cases of nervous debility consequent on hard work, worry, 
or acute disease. It is used in neuralgia with iron and port wine. 
In hysteria in middle-aged persons it is often serviceable. 

in rickets it may be given alone or in combination with 
phosphate of calcium. 

In inflammations, as bronchitis, newly developed cells are 
present in great abundance, but nutrition is so defective that 
they cannot take on the character and functions of mucous cells, 
and hence, in order to allow them to form a new mucous mem- 
brane, they must be supplied with a readily assimilable nutritive 
material ; this is probably the explanation of the benefit obtained 
by the use of cod-liver oil in bronchitis and other diseases de- 
pendent on malnutrition. 

In chronic bronchitis, with violent cough and abundant 
sweetish expectoration, it gives great relief. 

In phthisis it is of great service, and is used in all stages of 
the disease except when the temperature is very high ; especially 
is it useful in the first stage, where there is little consolidation. 
Under its use the patient gains flesh, keeps the disease in check, 
and even sometimes becomes cured. 

In catarrhal conditions of other mucous membranes b^des 
those of respiration it is very useful, as in ozsena in childreD 
recovering from measles, and in otitis after scarlet fever. 
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Class INSECTA. 

Order HYMENOPTERA. 

Mel, B. and U.S.P. Honey. — A saccharine secretion de- 
posited in the honeycomb by Apis mellijlca, the hive-bee. 

Characters. — When recently separated from the honeycomb, it is a 
viscid translucent liquid, of a brownish-yellow colour, which gradually be- 
comes partially crystalline and opaque. It has a peculiar heavy odour, and 
a very sweet taste. 

CoMPosraoN. — Chiefly glucose and levulose. 

Impurities. — Starch, common salt, sulphates, grape sugar, and other 
foreign substances. 

Test. — Water boiled with it for five minutes and allowed to cool does not 
become blue or green with the solution of iodine (absence of starch). 

If 1 part of honey be dissolved in 4 parts of water, a clear solution should 
result, which should not be rendered more than faintly opalescent by a few 
drops of test-solution of nitrate of silver (chloride), or of nitrate of barium 
(sulphate). If a small portion of honey be diluted with 1 volume of water 
and then gradually mixed with 5 volumes of absolute alcohol, it should not 
become more than faintly opalescent and should neither become opaque, nor 
deposit a slimy substance at the bottom and along the sides of the test-tube. 
When incinerated in small portions at a time, in a platinum crucible, it 
should not leave more than 0*2 per cent, of ash (any larger percentage of 
ash and failure to respond to the preceding tests indicating the presence of 
glucose or other foreign admixtures). 

Opficinal Preparations. 

B.P. nosE. 

Bfel Beparatam (melted and strained) Ad lib. 

Of Mel Depuratum — 

Mel Boracis 

Ozsrmel (honey 40, acetic acid 5, water 5) 1 fl. dr.-l fl. oz. 

„ SoillflB 

Confectio Piperis 

„ Scammonii 

„ Terebinthina? 


U.S.P. 

Mel Despumatum (wanned and strained) 

Confectio Roste 

Mel Bosse 

Use. — It is slightly laxative — chiefly used as a vehicle. 
Oxymel is the old-fashioned household remedy of honey and 
vinegar, and is used for colds and sore-throats. 

Cera Flava, B. and U.S.P, Yellow Wax. — The prepared 
honeycomb of the hive-bee, Apis mellijica^ B.P. ; a peculiar con- 
crete substance prepared by Apis meUifica, U.S.P. 

Characters. — Yellowish or yellowish -brown, solid, firm, breaking with a 
granular fracture, having an agreeable honey-like odour. 

Composition. — Cerin and m 3 rricin. 

Impurities. — Fats, fatty acids, Japan wax, resin, soap, and paraffin. 

Tests.— B.P. Not unctuous to the touch; does not melt under 140® F. 
^absence of fats) ; yields nothing to cold rectified spirit (absence of resin;, but 

4 A 
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is entirely soluble in oil of turpentine. Boiling water in which it has been 
agitated^ when cooled, is not rendered bine by iodine (absence of starch). 

U.S.P. If 1 gm, of wax be boiled, for half an hour, with 40 gni.iof solu- 
tion of soda (specific gravity 1*180), the volume being preserved by the 
occasional addition of water, the wax should separate, on cooling, without 
rendering the liquid opaque, and no precipitate should be produced in the 
filtered liquid by hydrochloric acid (absence of fats or fatty acids, Japan wax, 
resin) ; nor should the same reagent produce a precipitate in water which 
has been boiled with a portion of the wax (absence of soap). If 5 gm. of wax 
be heated in a flask, for fifteen minutes, with 25 gm. of sulphuric acid to 
160® C. (820® F.), and the mixture diluted with water, no solid, wax-like body 
should separate (absence of paraffin). 




OrnciMAL Pbxfabations. 

U.8.P. 


Oera Alba. 

Emplsstrum Calefadens. 

„ Cantharidis. 

„ Galbani. 

„ Piois. 

„ Saponifl Fusoum. 

Pilula Phosphori (p. 622). 
Unguentum Cantharidis. 

„ Hydrargyri Compositum. 
„ Picis Liquidffi. 

„ Besins. 

„ Sabinie. 

„ Terebinthinie. 


Ceratom Besinie. 

„ Cantharidis. 

„ Extracii Cantharidis. 
„ Sabinffi. 

Unguentum 

„ Acidi Carbolici. 

„ Mezerei. 


Use. — To give proper consistence to ointments. 

Cera Alba, B. and U.S.P. White Wax. — Yellow wax 
bleached by exposure to moisture, air, and light. 

Chaeactebs. — Hard, nearly white, translucent. Not unctuous to the 
touch ; does not melt under 150® F. 

OmciNxL Pbeparatioks. 

AJP. C7.S.P. 

Charts Epispastica, Ceratum. 

Vnirttestiim Cetaeel. Compound Cerates— 

„ Ceratum Camphone. 

„ Cetacei. 

„ Plumbi Subacetatis. 

Unguentum AqusD Boss). 

Use. — In the preparation of the above ointments and sup- 
positories. 


Order HEMIPTERA. 

Coccus, Cochineal, B. and U.S.P. The dried female of 
Cocau cacti, reared on Opuntia cochinillifera, and on other specieB 
of Opuntia. Mexico and Teneriffe. 

Characteb. — O rate, plano-eonves, abont one-fifth of an inch (6 milli- 
metres) long; wrinkled, at a ptuplish-grey or purpliah-black colour; easily 
pulverisable, yielding a dark-red j^wder. Odour ; taete elightly bitter. 

CoMPosmoN. — It contains a red colouring; matter soluble 
m water, alcohol, or water of ammonia, slightly soluble in ether, 
instduble in fixed and volatile oils. 
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Beactionb. — O n macerating cochineal in water, the insect ^ells up, but 
no insoluble powder should be separated. The greyish- white insect quickly 
becomes black when warmed before the fire. 

Pkepabations. 

B.P. DOSE. 

Tlnotora Cocci (2^ oz. in 1 pint). Ad lib. 

„ Cardamomi Composita. 

„ Cinchonas „ 

Uses. — It has little medicinal value ; it is used to give an 
attractive colour to various liquid preparations. 

Order COLEOPTERA. 

Cantharis, B. and U.S.P. Cantharides. Spanish Flies. — 
The beetle, Cantliaris vesicatoria^ dried. Hungary. 

Characters. — From eight to ten lines long, ftirnished with two wing- 
covers of a shining metallic-green colour, under which are two membranous 
transparent wings ; odour strong and disagreeable ; powder greyish-brown, 
containing shining green particles. Free from mites. 

Composition. — Cantharidin, a tasteless, inodorous substance, 
which may be crystallised from an alcoholic extract. It is in- 
soluble in water and cold alcohol, although it may be extracted 
from the cantharides by both when in conjunction with the 
yellow colouring-matter. The other ingredients are unimportant. 

Prepaiutions. 

B.P. 8TRENOTH. DOSE. 

Boetam Oa n tli a riaia 2 oz. to 1 pint 

Cbarta Bplspastloa 

Bmplaatrum Galefaciens 1 part in 24, nearly 

„ Oantbarldls 1 part in 3 

Xdqnor BpUpaatloiui 1 oz. to 2^ fl. oz 

Tinotnra Cantbaridls gr. to 1 fl. oz 5-20 min^ 

Vngaentma „ 1 part to 7, nearly 


U.8.P. 

Ceratum Cautharidis. 

„ Extract! Cantharidis. 

Charts Cantharidis. 

Collodion cam Cantharide. 

Linimentum Cantharidis (p. 517). 

Tinctura Cantharidis. 

Action. — Externally the preparations of cantharides pro- 
duce, when applied to the skin, tingUng, redness, and vesication ; 
if the action is prolonged, the vesicles coalesce into a large bleb 
filled with serum, and if left on too long the true skin becomes 
irritated, and suppuration, ulceration, and even sloughing occur. 

Internally the drug causes irritation of the alimentary cimal, 
with a feeling of warmth in the mouth, oesophagus, and stomach, 
loss of appetite, and (if its use be prolonged, or if a single large 
dose be given) burning and pain in the stomach (increased by 

4 4 S 
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preBSure), nausea, vomiting, and diarrhoea (the vomited and 
ejected matters often being mixed with blood). 

It affects the trachea and larger bronchi, causing congestion 
and irritation. 

It affects the kidneys and urinary passages, causing pain in 
the loins, burning in the bladder and along the urethra, irritation 
of the glans penis, and sometimes increased sexual appetite. If 
continued for a long time, it causes great pain in the kidneys, 
painful erections of the penis, difficulty of micturition or sup- 
pression of urine, the latter often containing albumen or blood. 

The nervous system is usually not affected by small doses, 
but large doses cause headache and quickened pulse and respira- 
tion. 

Very large doses produce insensibility, paralysis of respira- 
tion, and death with asphyxial convulsions. 

The salivary glands and the back of the throat become so 
much swollen that swallowing is difficult, and the attempt to 
swallow may give rise to convulsions, like hydrophobia. 

Urinary Organs. — The inflammation caused by cantharides 
begins in the glomeruli, and not in the straight tubes as is often 
stated. 

The first condition of the kidneys noticed after the adminis- 
tration of cantharides is extravasation of leucocytes into the 
glomeruli and an exudation of a fibrinous matrix ; next, following 
in order, we notice : — 

(1) The glomeruli and the proximate tubules are filled with a 
granular fluid. 

(2) The cells of the capsule become swollen, 

(3) The cells of the collecting tubes are affected, and become 
swollen. 

(4) The cells of the whole urinary tubule become swollen. 

(5) In the straight collecting tubes the cells become multi- 
plied, and are thrown off so that the lumen becomes full of 
exuded cells. 

Treatment in Poisoning. — Evacuate the stomach, give 
mucilaginous drinks to lessen the gastro-intestinal irritation, but 
avoid oils or fats, which increase the solubility of cantharidin 
and the dangers arising from its absorption. Use opium and 
sitz-baths to relieve the strangury. 

Uses. — It is used externally as an irritant and counter- 
irritant, and internally for its effect on the genito-urinary 
tract. 

Externally as irritant— 

(1) To increase the supply of blood to a part, and hence im- 
prove its nutrition, as in chronic ulcers in the leg. 

(2) To cause disappearance of inflammatory products in 
chronic inflamed joints and swellings ; also in acutely inflamed 
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joints, as in acnte rheumatism, in the form of a blister above 
and below the joint. In chronic rheumatism a large and strong 
Mister should be used. 

As counter-irritant it is used in pleurisy and pneumonia, 
and often relieves the pain almost immediately. 

It is also used in acute inflammation of the heart and peri- 
cardium. It is better not to apply the blister directly over the 
affected part, but a little to one side, since there is a risk of 
getting the vessels just underneath it congested instead of anaemic. 

In affections of other serous membranes, as in meningitis, 
and often in inflammation of the brain itself, the application of a 
blister is very useful. 


PbtlU^s 

Perlcarditia, or pleurisi , . 
bliKter.or 

pUm, io pleurlsj or 
pneumonia ) 

Vomiting 

CThronto thickening after 


ikoute rheumatism . . . . 



I Lar]mgiti8, hysteiioal 
1 aphonia. 


Pericarditis. 


Ororion irritation. 


Ooat. 


Fio. S30.~'Diagrani of the bod]r ihowliif aome of the polnte when hlkteci or amapismt are OfOiUj 

applied. Pfont view. 


When applied to the nape of the neck, it often relieves giddi- 
ness and disturbed cerebral functions dependent on tertiary 
syphilis, diseases of the ear, or of the semicircular canals. 

It is occasionally useful to keep up the irritation by means of 
savine ointment applied to the blistered surface. 

It is also locally applied to the perineum in inflammation of 
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the prostate, and over the tender region in inflammation of the 
ovary. 

A blister sometimes relieves the pain of sciatica and the ten- 
demesB of nerves in peripheral paralysis ; and a blister the size of 
a shilling may be applied over each tender spot in these diseases. 
In sciatica a row of such small blisters, or a long narrow blister 
along the course of the nerve, is sometimes better than single 
small blisters. A blister is a useful application applied under 
the ear in paralysis of the facial nerve due to cold. 

Internally, in small doses of 1 or 2 min. of tincture, it checks 
haBmaturia ; in larger doses it increases the disease. 

In Bright’s disease, after the acute stage has passed, but a 
little albumen and blood still remain in the urine, it is very 
useful in doses of 1~8 min. every three hours. 


EpisUuds, cerebral oon- 
gestioiL, deliriam, and 
tendency to coma, or 
constant wakeful ness 
in fcTcr, headache, 
^ddiness, tinnitus 
anrinm 

Bsmoptysis 


Intercostal neuralgia . . . 


Bheomatio gout 


Sciatica 



Headache, giddlnesa, 
tinnitus aurium, oph- 
thalmia. 


Flying blister, or sina- 
pism in pleurisy or 
pneumonia. 

DysmennrrhaBa, spinal 
irritation, leucorrhoea. 


Sciatica. 


Fro. S37.>~DlagrBin. like Fig. 9H. Back Tiew. 


In cystitis, especially where there is inability to retain the 
urine, and also in ordinary incontinence of urine, it is useful ; 
though in both cases atropine generally acts better. 

A drop of tincture three times a day will often relieve 
chordee. 
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Precautions. — (1) Do not use the blisters on debilitated 
persons, and children ; or do not keep them on long, but just 
sufficient to start the blister, and then, after two or three hours, 
put on a poultice to make the blister rise. 

(2) Be careful of its use both externally and internally in 
Bright’s disease. 


Class ANNELIDA. 

B.P. Hirudo. The Leech. — (1) Sanguisuga medicinalis, the 
speckled leech ; (2) S. officinalis, the green leech. Collected in 
Spain, France, Italy, and Hungary. 

Characters. — Body elongated, two or three inches long, tapering at each 
end, plano-convex, wrinkled transversely; back oh ve -green with six rusty-red 
longitudinal stripes. (1) Belly greenish-yellow, spotted with black ; (2) belly 
ohve-green, not spotted. 

Action. — At the anterior extremity the leech has a sucking 
disc, in the middle of which is a triraiate mouth furnished with 
sharp teeth. Fixing itself to the surface by its disc, it saws 
through the skin and sucks the blood. This process is facilitated 
by the power of destroying the coagulability of the blood which 
the secretion from the pharynx of the leech possesses (Haycraft). 
This secretion is probably the cause of the eccbymoses which 
frequently occur at the bites as well as of the persistent haemor- 
rhage they sometimes occasion. 

Uses. — Leeches may be employed as a substitute for general 
blood-letting in women and children. They are more generally 
employed for the purpose of local depletion in inflammation. 
The irritation occasioned by the bites has probably a certain 
counter-irritant action (p. 841), but the relief they afford is 
chiefly due to the depletion. They are useful in bruises, frac- 
tures, inflamed joints, meningitis, otitis, ophthalmia, persistent 
headache, laryngitis, pleurisy, pneumonia, pericarditis, hepatitis, 
orchitis, and haemorrhoids. 

Application. — Each leech draws on an average about one 
and a half fluid drachm of blood. By applying fomentations 
afterwards, as much again, or even more, may be withdrawn. 
Care should be taken that leeches which have been applied to 
anyone suffering from an infective disease should not be used 
again, lest they convey the virus. When they are to be applied 
to a mucous membrane, such as the tonsil, they should 1^ put 
in a leech-glass. This is a small syringe large enough to hold 
a leech. The head of the animal is introduced first, and the 
body gently pushed down with a piston. The nozzle of the 
leech-glass is large enough to allow the head of the animal to 
protrude, but not to allow the body to follow. 

Leeches may be applied to the skin by simply confining them 
to the spot with a pUl-box ; or a piece of blotting-paper, with 
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holes in it at the points where we wish the leeches to fix, may be 
laid on the skin, and the leeches kept over this by a wine-glass 
or tnmbler. It is sometimes difficult to make leeches bite. The 
skin should be carefully washed, and thoroughly dried and 
W6mned, and, if necessary, shaved. The room should be well 
ventilated and free from tobacco-smoke, and from the fumes of 
vinegar or disinfectants. Leeches should be dried in a soft 
warm cloth and then applied. If a single one is to be used, the 
body may simply be held in the cloth, and the head allowed to 
reach the skin. A slight movement of withdrawal being now 
made, the leech will probably fix. Care should be taken not to 
withdraw it so strongly as to tear it from its hold. When diffi- 
culty is still experienced in making the leeches bite, a little 
warm milk, sweetened vnth sugar, may be rubbed over the skin, 
or a drop of blood extracted from the finger by a needle may be 
used for the same purpose. Usually leeches fall off when they 
are full, but if they do not they can be detached by sprinkling 
salt over them. If it is desirable to encourage the bleeding, 
warm fomentations, poultices, or cupping-glasses may be em- 
ployed. The bleeding may be stopped by applying a small 
piece of absorbent cotton-wool, or of lint rolled into a hard cone 
and fixed over the bite with a compress and bandage. Cobwebs 
used in the same manner are very efficacious. If these are in- 
sufficient, a piece of absorbent cotton-wool dipped in strong solu- 
tion of perchloride of iron and dried, or the styptic collodion of 
the U.S.P., may be applied. When other means fail a pointed 
stick of nitrate of silver may be pushed into the bite, or the bite 
may be transfixed with a needle and a silk thread passed in a 
fig^e-of-8 around it. If possible, leeches should not be applied 
at night, especially to feeble individuals or children, unless the 
patients are carefully watched, as, if hsemorrhage from the bite 
should occur, it mi^t not be noticed until much blood had been 
lost. Leeches sho^d not be applied over loose cellular tissues 
where pressure cannot be applied. In inflammation of the eyes 
they should be applied to the temples, and not to the eyelids ; 
and in inflammation of the testicles to the perineum, and not to 
the scrotum. As the marks of the bites are permanent, care 
should be taken to apply leeches, if possible, where the marks 
will not appear. Thus, in applying them to the temples the hair 
may be s^ved off a spot and the leeches applied. When the 
hair ^ows the marks will be hidden. In applying them to the 
chest in girls they should, if possible, be placed so low down that 
the marks will not be seen when evening dress is worn. 

If leeches should get into any mucous cavity— nose, stomach, 
or rectui 9 — they may be dislo^ed by the injection of strong 
brine. 
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Methylal. Methtlenedimkthyl Ethee. CH,(0CH,),. Not 
officiDal. 

Ghaeactebs. — A mobile, coloarless, volatile liquid, boiling at 
42° C. ; sp. gr. 0-8551. Odour like chloroform and acetic ether, 
with a burning aromatic taste. 

Preparation. — By distilling methyl alcohol with an oxidising mixture of 
dioxide of manganese and sulphuric acid, and adding potash to Uie distillate 
to separate methyl formate. 

Dose. — 1 gramme (15 gr.). 

Action and Use. — It is a local anzsthetic. It produces in dogs 
anesthesia, followed by deep sleep. It is rapidly eliminated, and 
is said not to produce any bad after-effects. It is recommended 
as a local anesthetic to the skin, and as an analgesic to the 
stomach ; but as yet it has not been much employed. 

Urethane. Ethyl Gabbauate. Not officinal. 

Urethane is a general term for the ethereal salts of carbamic 
acid ; but ethyl carbamate is the most important of them, so it 
is usually called par excellence urethane, just as ethylic ether is 
usually called simply ether. 

0 — 

I I 

Garbamic acid, C0.NH,.0H, or — G — 0— H, is not known in 


NH, 

the free state. Its ammonium salt forms an important con- 
stituent of the officinal ammonium carbonate. The general 

0 — 


formula for the salts of carbamic acid is i_(j — 0— and of 




NH, 


I I 

ethyl carbamate, (urethane) — C — 0 — Amm onium 
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0 — 

carbamate is Ld—o— r NH« '), and its relationship, as well as 

I 

NH, 

that of urethanes, to urea is seen by referring to its rational 
0 — 

I I 

formula, — C — NH, (see p. 636). 

i 

NH, 

Pbspabatxon. — From commercial ethyl chlorocarbonate, by adding soln- 
lion of ammonia, which converts it into ethyl carbamate (urethane). This 
is removed by ether, which, with the water, is then distilled off. The ure- 
thane which remains is purified by distilling, and then dried over sulphurio 
acid. 

Dose. — 4-8 gr., repeated ; or 15-80 gr., or more, in one dose. 

Action. — The value of this drug and, though to a less extent, 
of other urethanes as a hypnotic was discovered by Schmiedeberg, 
from the consideration that the alcohol radical in it ought to 
exert a sedative or paralysing action on the cerebrum (p. 764) ; 
while the amidogen in it ougM to have a somewhat stimulating 
action on the medulla and cord (p. 602). It ought, therefore, to 
have a soporific action, like chloral, and yet be free from the 
danger of paralysing the respiratory centre or heart. 

In frogs, doses of 20 to 30 milligrammes cause a condition 
in which the animals are very readily hypnotised without affect- 
ing the respiration or co-ordination of movement. Larger doses 
diminish voluntary motion without affecting reflex excitability, 
which is, however, paralysed by still larger doses. 

In warm-blooded animals, the same symptoms are produced ; 
and may be ascribed to a blunting of the functions of the cere- 
bral hemispheres, diminution of voluntary motion, and of the 
perception of sensory stimuli, ending in deep narcosis. In dogs, 
urethane causes a staggering gait, and, in large doses, vomiting. 
Urethane stimulates the respiration and, unlike chloral, does not 
diminish the blood-pressure or affect the heart.' 

Uses. — Urethane is a pure hypnotic, and may be used 
instead of bromide of potassium and chloral in those cases in 
which, from overwork, worry or other cause, there is an inability 
to sleep (p. 199). Urethane produces the necessary tranquillity 
conducive to normal sleep. It is best given in small doses 
frequently repeated (4 gr.), as vomiting may occur from large 
doses. It has the advance over chloral of not affecting the 
circulation and stimulating, instead of depressing, the respira- 
tion. It may be given in cases of heart-disease and of Bright’s 


* SchmiMlebeig, Praet^ voL xxxt., p. 276. 
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disease. When the tension is high, however, it may be less 
active than chloral, as it does not lessen the tension like chloral, 
and thus does not reduce the flow of blood through the brain. 
It is an antidote to strychnine. 

lodol. Teteaiodpykeol. CJ^NH. Not officinal. 

PyrroL lodoL 

H I 


H— 

H— C=C 


I—C=C 


I I 

H I 

Characters. — Light brown tasteless crystalline powder, with 
a faint smell somewhat like thymol. 

SoLUBHiiTY. — Insoluble in water, soluble in 3 parts of alcohol, readily 
soluble in ether and chloroform, sparingly soluble in oils by means of warmth. 
Glycerine may be added to the alcoholic solution without causing a pre- 
cipitate. 

Action. — Like iodoform (p. 805) . It may be given internally, 
in doses of 8 grains daily, without causing any irritation of the 
intestinal cand. 

Use. — It is useful as a dressing in venereal sores, adenitis 
and periadenitis. It may be applied as a powder, sprinkled over 
the surface of the sore, or suspended in glycerine, dissolved in 
spirit, or as an ointment. 

Strophanthus hispidus. [Kombe, Inee.] Not officinal. 
A plant belonging to the natural order Apocynacece, and the 
seeds of which are used in Africa as an arrow-poison. 

DESCRmiON. — The ripe follicles are 9 to 12 inches long and enclose 100 
to 200 seeds, which contain the greatest proportion of the active principle. 
The seeds are oval, and are readily recognised by their comose appendages. 

Composition. — The active principle is strophanthin, of which 
the seeds contain from 8 to 10 per cent. It is a crystalline 
glncoside, with a strongly bitter taste and a slightly acid reaction ; 
readily soluble in water and rectified spirit, practically insoluble 
in ether, chloroform, benzene, and petroleum spirit. It yields, 
on heating with sulphuric acid, glucose and an insoluble body, 
strophanthidin. 

Pbepa&ationb. 

BOSS. 

Tinctura Strophantki (1 in 20 ') 5-10 min. or ^ to 2 min. frequently repeaieda 

Strophanthin BJ- hyp^ermioally. 

^ k stronger tinotore, 1 in 8, eorreeponding to the tincture of digitalis, baa been 
ehieily need hitherto ; but a tincture 1 in ^ ie recommended by Fram, and a 
formula for preparing it is given by him in the British Medical Journal^ Jan. 22, 
1887, p. 151. 
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Action and Uses. — Strophanthin, accordiiig to Fraser, is a 
muscle-poison, increasing primarily the contractile power of all 
striated muscles ; the contraction j^coming more complete and 
prolonged. It is a cardiac tonic (p. 881), increasing the length 
of the systole, and slowing the rhythm, acting like digitalis and 
producing a similar standstill in systole. Its action on the heart 
is much more powerful than that of digitalis. Strophanthus 
causes a rise of blood-pressure, due chiefly to the heart, since it 
does not produce so marked a contraction of arterioles as digi- 
talis. In the normal animal it is sometimes diuretic (p. 482) 
and antipjn'etic. Strophanthus has been used as a tincture in 
cases of cardiac disease similar to those in which digitalis is 
serriceable. It is most beneficial in cases of mitral disease with 
great anasarca, in which it reduces the fi-equency of the pulse and 
makes it regular, while producing great diuresis. Strophanthin, 
hypodermically, acts in a similar manner. Strophanthus is said 
not to cause great sickness or gastro-intestinal irritation, and 
to have no cumulative effect. The exact utility of the drug 
has, however, not yet been determined, as it has not been suffi- 
ciently tried in cases of heart-disease. 

Dead Space. — This name has been given by 0. Liebreich to 
the part of a fluid in which no reaction occurs between sub- 
stances dissolved in it. Chloral hydrate and sodium carbonate 
in solution decompose each other, chloroform and sodium formate 


H Surface of liquid. 

Dead space. 

Space of reaction. 


Fio. 9S8.— Diagram shotrlng the dead apace and space of reaotlon in a mixture of solutioiis of 
chloral hydrate and s<^am oarbooate. 


being produced, but this reaction does not occur equally through- 
out the whole solution. If the solution be mixed in a test-tube 
the fluid will be seen to become milky, from the formation of 
minute globules of chloroform; but just below the surface of 
the fluid this reaction does not occur, and a clear space is ob- 
served, a section of which has a bi-concave formation, as it is 
bounded above by the concave level of the fluid and below by the 
e(mvex surface of that part of the liquid in which no action 
occurs. 

If the mixture is placed in horizontal capillary tubes, the 
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dead space in which no reaction occurs is at each end of the 
liquid ; if the entire length of the column of liquid in the tube is 
shorter than the combined length of the two dead spaces no 
reaction occurs at all. This absence of reaction renders it 
probable that the chemical processes which occur in the confined 
space of a living cell may be very different from those in an 
ordinary test-tube, on account of the difference in physical con- 
ditions as well as firom the complex phenomena which we are 


Space ot 

Bead space, reaction. Bead space. 



PiQ. *J29. —Diagram showing the two dead spaces in a capillary tube. 


accustomed to class as vital. The same absence of reaction in 
certain parts of a liquid can be observed with other mixtures, 
and a convenient one for demonstration is a mixture of iodic 
acid, sulphurous acid, and starch. When these substances are 
mixed, iodine is set free, and an intense blue colour produced. 
If they are mixed in a large beaker the reaction occurs more 
quickly than if they are contained in a narrow glass tube. In a 
tube sdso it can be seen that the reaction begins in the centre, so 


Column of fluid without reaction. 



Pig. 230.— Biagnun ihowing the abeenoe of reaction in » capOUry tnbe where the column of liquid 
is shorter than the length of the two dead spaces m a tube of that size. 


that occasionally one may notice a blue thread occupying the 
centre of the liquid, while that part of it which lies adjacent 
to the walls of the tube is still colourless. When a series of 
vesicles made of membranes such as calves’ 2)eritoneum are filled 
with the mixture just mentioned, it can be seen that the reaction 
occurs quicker in the larger spheres, and that it generally 
begins in the centre of the fluid. When one vesicle is contracted 
in the centre by a ligature, so as to form two smaller vesicles 
connected with each other, two centres of reaction may be 
frequently observed instead of one. Although this discovery has 
not yet been fuDy worked out, it promises to have a most 
important bearing on our ideas regarding the action of drugs in 
living tissues. 






ADDITIONS MADE IN 1890 


TO THE 

BEITISH PHAEMACOPGEIA OF 1885. 


A COMPLETE alphabetical list of them is given at p. li. Although 
the medicinal substances contained in the British Pharmacopoeia 
of 1885 are considered in the body of this Pharmacology under 
the natural divisions of the mineral, vegetable, and animal 
kingdoms to which they belong, it is, I think, easier to remember 
the additions by grouping them together according to their uses. 

Laxatives, Cholagogues, and Rectal Sedatives. 

By far the most numerous additions are simple laxatives, 
and with these we may associate cholagogues and remedies for 
the treatment of piles and painful conditions of the rectum. 

Laxatives. 

Trochisci Sulphuris. 

Pulvis SodjB Tartaratffi Effervescens. 

Sodii Phosphas Effervescens. 

Sodii Sulphas Effervescens. 

Magnesii Sulphas Effervescens. 

Mistura Olei Bicini. 

Suppositoria Glycerin! (gelatine basis). 

Cholagogues. 

Euonymi Cortex. 

Extractum Euonymi Siccum. 

Hydrastis Bhizoma. 

Extractum Hydrastis Liquidum. 

Tinctuxa Hycbrastis. 
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Remedies for Piles. 

Hamamelidis Cortex. 

Tinctura Hamamelidis. 

Hamamelidis Folia. 

Extractum Hamamelidis Liquidum. 

Unguentum Hamamelidis. 

Rectal Sedative. 

Unguentum Conii. 

Laxatives. 

Troelilftoi SaipHttris. Sulphur Lozenhes. Each lozenge contains 
Precipitated Sulphur, 5 grs. ; Acid Tartrate of Potassium, 1 gr. ; Refined 
Sugar, in powder, 8 grs. ; Gum Acacia, in powder, 1 gr. ; Tincture of Orange 
Peel, 1 ; Mucilage of Acacia, 1 

Dose , — 1 to 6 lozenges (generaDy given at night). 

Uses. — See pp. 546 and 547. These lozenges, introduced by 
Sir Alfred Garrod, are not only useful as a laxative in cases of 
habitual tendency to constipation, but are alterative in rheumatic 
and gouty patients. 

The advantages of effervescing preparations are that they are 
less nauseous, pleasanter to take, and less heavy on the stomach 
than simple solutions of the purgative salts. 

The effervescent quality is given by the liberation of carbonic 
acid from bicarbonate of sodium by tartaric or citric acid. In 
Seidlitz powder tartaric acid only is used for this purpose, but in 
the other three effervescent preparations a mixture of tartaric 
and citric acids is employed. Beaction between the bicarbonate 
and acid is prevented in Seidlitz powders by keeping them apart 
until required. 

Sodte Tartaratae Bffervasoens. Effervescent Tartarated 
Soda Powder (Seidlitz Powder). Tartarated Soda, in dry powder, 120 gre. ; 
Bicarbonate of Sodium, in dry powder, 40 grs. Mix, and wrap in blue paper. 
Tartaric Acid, in dry powder, 88 gp. Wrap in white paper. 

Dose , — ^The former powder, dissolved m nearly half a pint of cold or 
warm water, and the latter powder then added. 

Action and Uses. — See pp. 624 and 894. 

In the next three preparations reaction between the bicar- 
bonate and acid is prevented by mixing them dry and keeping 
them in well-closed bottles so as to prevent the access of moisture, 
for no reaction will occur unless a certain amount of water is 
present. 

The water of crystallisation is first driven off firom the crystals 
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of the purgative salt, and it is then mixed with the powdered 
bicarbonate and acid in a pan at 200® to 220® F. until the 
powder becomes granular, and then the granules of proper size 
are separated by sieves and bottled. 

nsarnesil Balphas Sfrervesoens. Effervescent Sulphate op Magne- 
sium. Synonyms, — Magnesise Sulphas Effervescens ; Effervescent Sulphate 
of Magnesia ; Effervescent Epsom Salt. Sulphate of Magnesium, 100 ; 
Bicarbonate of Sodium, 72; Tartaric Acid, 88; Citric Acid, 25; Eefined 
Sugar, 21. The final product should weigh about 200. 

Dose, — i to 1 ounce. 

Uses. — See pp. 659, 391, 685, and 689. 

Sodll Pliosptaas Sfrerrescens. Effervescent Phosphate of Sodium. 
Synonyms, — SodfiB Phosphas Effervescens ; Effervescent Phosphate of Soda. 
Phosphate of Sodium, 100 ; Bicarbonate of Sodium, 100 ; Tartaric Acid, 54 ; 
Citric Acid, 86. The final product should weigh about 200. 

Dose, — i to i ounce. 

Uses. — See pp. 626, 403, and 405. 

Bodli Balphaa Bfferreaoena. Effervescent Sulphate of Sodium. 
Synonyms, — Sodae Sulphas Effervescens; Effervescent Sulphate of Soda. 
Sulphate of Sodium, 100 ; Bicarbonate of Sodium, 100 ; Tartaric Acid, 54 ; 
Citric Acid, 86. The final product should weigh about 200. 

Dose, — i to J ounce. 

Uses.— See pp. 625 and 405. 

The next preparation is designed to render that valuable 
medicine, castor oil, less nauseous and repulsive to patients. 

Mlstara Olel Blolnl. Castor Oil Mixture. Castor Oil, IBO ; Oil of 
Lemon, 5 ; Oil of Cloves, 1 ; Syrup, 45 ; Solution of Potash, 80 ; Orange 
Flower Water, q.s. to produce 480, 

First, mix in a mortar the oils, then i of the potash, next the syrup, 
then another i of the potash, then ^ the water, the rest of the potash, and, 
lastly, the water up to the required volume. Each ounce contains 3 ff. 
drachms of castor oil. 

Dose, — J to 2 fluid ounces. 

Uses. — See p. 1025. It may be used in doses of 30 to 60 
mimims in chronic diarrhoea and dysentery, or even as a laxa- 
tive on rising (p. 1025). 

The next laxative preparation is one of an entirely different 
kind from the preceding. The others cause an evacuation by 
acting on the whole intestine (p. 388), but glycerine suppositories 
act only on the rectum. Their introduction depends on the fact 
that while faecal matters or food in the descending colon or 
sigmoid flexure do not excite a desire to evacuate the bowels, this 
desire occurs when the rectum is distended or irritated. 

The normal stimulus to the rectum is supplied by the descent 
of fsBcal matter into it; but in the absence of this it can be 
stimulated either by distension by enemata or irritation by drugs. 
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This has been long known to nurses, and soap suppositories are 
commonly used for infants (p. 967). 

In 1887 Vamossy discovered that injections of 1 or 2 fluid 
drachms of glycerine into the rectum have a similar action, and 
in a few minutes bring on in adults a desire to evacuate the 
bowels. Glycerine is now very extensively used as a laxative, 
small syringes made specially for the purpose, and holding 1 or 
2 fluid drachms, being employed. It has the advantage over 
ordinary purgatives that it acts in a few minutes, so that if a 
patient on trying to obtain a movement finds that he is consti- 
pated, he simply uses an injection of glycerine instead of having 
to wait hours before an ordinary purgative taken by the mouth 
will act. 

In place of injecting pure glycerine, a suppository containing 
it may be used, and as some persons require more and some less, 
the suppositories of the Pharmacopoeia are made in different 
sizes. In order to make them gelatine has been introduced. 

O^lattnam. Gelatine. The air-dried product of the action of boiling 
water on gelatigenous animal tissues, such as skin, tendons, ligaments, ana 
bones. 

Characters . — In translucent sheets or shreds. The solution in hot water 
is colourless and inodorous, and solidifies to a jelly on cooling. Gelatine is 
insoluble in alcohol and ether. It dissolves in acetic acid. Its aqueous solu- 
tion is not precipitated by diluted acids, alum, acetate of lead, or perchloride 
of iron ; it is precipitated by tannin. 

Uses. — See p. 1086. It is introduced into the ‘Additions * in 
order to make glycerine suppositories. 

Suppoaltorla GljceHnl. Glycerine Suppositories. Gelatine cut 
small, J ounce ; Glycerine, by weight, ounces ; Distilled Water, q.s. 

Soften the gelatine with water, then add the j^lycerine. Dissolve over a 
water-bath, and evaporate until the mixture weighs 1560 grains. Pour the 
product into suppository moulds bolding thirty, sixty, or one hundred and 
twenty grain -measures, or having other capacities, as required. Each sup- 
jiository contains seventy per cent, by weight of glycerine. 


Cholagfog^ues. 

We have two cholagogues in the ‘ Additions,* euon 3 miU 8 
(p. 894) and hydrastis (p. 838), Ixith of which are officinal in the 
United States Pharmacopoeia, and have therefore been noticed 
in this book. 

Mnonymi Cortex. Euonymus Bark. The dried root bark of Euonymus 
atropurpureus. 

Characters . — See p. 894. 

Preparation . — Extractum Euonymi Siccum, 

axtraotiun Bmosymi siecttm. Dry Extract of Euonyvus (com- 
monly known as * Euonymin *). This is a new form of extract. It is pre- 
pared by exhausting the powdered bark with diluted spirit, mixing with milk 
sugar, and evaporating to dryness. 

Dose.— 1 to 4 grains. 
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Action and Uses. — See p. 894. In large doses euonymin is 
isaid to be a cardiac poison. 

Kyarastis mxoma. Hydrastis Ehizome. Synonym , — Golden Seal. 
The dried rhizome and rootlets of Hydrastis canadensis. 

Cha/ractere, — See p. 889. In the ‘ Additions * they are somewhat diffe- 
jently given. 

Prepa/rations, 

Extractnm Hydrastis Liquidum, 1 part in 1 fluid part. Dose. — 5-80 T)|^. 

Tinctura Hydcastis, 1 part in 10 fluid parts. Dose. — 20 TTl-1 fl. drachm. 

Action. — Berberine (p. 838) is by no means a powerful 
poison in man, as much as twenty grains having been taken 
with nothing more than a laxative action. In animals it in- 
creases intestinal peristalsis, first stimulates and then paralyses 
the spinal cord and bulb, producing trembling, quickened respi- 
ration, raised blood-pressure, and slower pulse, followed by 
paralysis of the hind legs, slow respiration, low blood-pressure, 
•quick pulse, dyspnoea, convulsions and death. During its excre- 
tion it irritates the kidneys and produces albuminuria (compare 
Colocynth, p. 928). 

Hydrastine has some action as a local anasthetic. In frogs 
it produces stiffness, hyperaesthesia, paralysis, loss of sensation 
(by acting on the cord and sensory nerves), convulsions and 
diastolic arrest of the heart. 

In mammals it stimulates the spinal cord and bulb, and 
afterwards depresses them. 

Hydrastis and its active principles have a powerful ecbolic 
action. 

Uses. — See p. 889. It is said to be especially useful in 
catarrh of the mucous membranes of the nose, stomach, intes- 
tines, bile ducts, urethra, uterus, and vagina. Bartholow recom- 
mends it as one of the best remedies for gastric catarrh due to 
chronic alcoholism, and in sufficient doses as a substitute for the 
alcoholic stimulant. Five to fifteen minims of either extract or 
tincture before meals are said by him to remove chronic gastric 
catarrh and the headache which often accompanies it. It is also 
very useful in duodenal catarrh, jaundice, and chronic intestinal 
catarrh. In dysmenorrhoea, menorrhagia, and hemorrhage from 
uterine fibroids it seems to be very useful. 

The fluid extract is beneficial as a local application to folli- 
cular pharyngitis, chronic nasal or pharyngeal catarrh, gonor- 
rhoea, uterine or vaginal leucorrhcea, ulceration of the cervix 
uteri, rectal ulceration or hemorrhage, and fissure of the anus. 

Rectal Astringents and Sedatives. 

Proprietary preparations of hamamelis, under the name of 
Pond's extract and hazeline, have been much used for several 
years in the treatment of piles, and liquid extract of hamamelis 
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is contained in the U. S. P. (see p. 1029). This is made from^ 
the leaves, and the * Additions * contain not only the leaves and 
liquid extract, but also the bark, a tincture from it, and aji^ 
ointment. 

Bamamelidis Cortex. Hamamelis Bark. Synonym. — ^Witch Hazel 
Bark. The dried bark of Hamamelis virginica. 

Characters. — In quills or slightly curved pieces from two to six or eight 
inches long and about one-tenth of an inch in thickness, covered with a 
silvery-grey or whitish easily detached scaly outer bark marked with lenticels. 
Internally, cinnamon -brown or brownish-red and finely striated longitu- 
dinally ; transverse firacture coarsely fibrous ; tough ; taste slightly astrin- 
gent ; no strongly marked odour. 

Preparation. 

Tinctura Hamamelidis, 1 part in 10 fluid parts. Dose. — 5-60 tli. 

Bamamelldia Folia. Hamamelis Leaves. Synonym. — Witch Hazel 
Leaves. The dried leaves of Hamamelis virginica. 

Characters. — See p. 1029. They are said to have a slight tea-like odour. 

Preparation. 

Extractum Hamamelidis Liquidum, 1 part in 1 fluid part. 

Vncnentiim Bamamolidls. Ointment of Hjlmamelis. Liquid Extract 
of Hamamelis, 1 ; Simple Ointment, 9. 

Uses. — See p. 1029. In place of introducing a pledget of 
cotton wool soaked in a preparation of hamamelis, the liquid 
extract, tincture, or one of the proprietary preparations already 
mentioned may be injected with a small glycerine-syringe in 
cases of internal piles. The proprietary preparations appear to 
me to cause less local irritation than those of the ‘ Additions.’ 
In cases of external piles the hamamelis is best applied by means 
of absorbent wool, which is superior to cotton wool, inasmuch as 
it forms a kind of felt, and will remain in place between the 
folds of the nates for several hours, while cotton wool soon falls 
away from its position. The preparations may be diluted with 
water if too irritating, but are, I think, best used undiluted. 
They not only lessen hemorrhage, but relieve dragging pain and 
discomfort when the piles do not bleed. They may be injected 
in larger quantities in cases where there is congestion of the 
upper part of the rectum at its junction with the sigmoid flexure. 

The ointment may be used for either external or internal 
piles, or for rectal congestion. 

Vn^eatiun OoniL Ointment OF Hemlock. Juice of Hemlock, 2 fl. 
oz. ; Hydroug Wool Fat, } oz. ; Boric Acid, in fine powder, 10 gra. 

Evaporate the juice to two fluid drachms at a temperature not exceeding 
140° F. (60° C.); add the boric acid and the hydrous wool fat, and mix 
thoroughly. 

Uses.— See p. 982. It lesBens the itching in pruritus ani, 
and when introduced into the rectum it eases the pain in cancer 
and other painful conditions of the bowel. 
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Remedies of the Aromatic Series. 

Sodii Benzoas 
.Phenazonum (antipyrine). 

Synthetically] Acetanilide (antifebrin). 
prepared. Phenacetin. 

^GlusiduiA (saccharin). 

Next in number to the laxatives come bodies belonging to the 
aromatic series (p. 807). With the exception of benzoate of 
sodium, these are prepared synthetically, and three of them, 
phenazone (antipyrine), acetanilide (antifebrin), and phenacetin, 
are not only the most valuable antipyretics we possess, but they 
have an extraordinary power to relieve pain. They have thus 
to a considerable extent replaced quinine as antipyretics, and 
morphine as analgesics. Their introduction into the ‘Additions ’ 
goes far to justify the prediction which I ventured to make at 
p. 757, that organic compounds artificially prepared will ‘ in the 
future probably replace to a great extent, and perhaps entirely, 
the Vegetable Materia Medica.* 

Sodil Benzoas. Benzoate of Somum. NaC^H.O,. Srjnonyins , — Sodte 
Beuzoas ; Benzoate of Soda. This salt may be obtained by neutralising 
benzoic acid with solution of carbonate of sodium and evaporatmg to dryness. 

Characters and Tests , — A white obscurely crystalline or amorphous 
powder, inodorous or Imving a faint benzoic odour, of a sweetish alkaline 
taste, and a faint alkaline reaction. Very soluble in water; soluble in 
twenty-four fluid parts of rectified spirit, and in twelve of boiling rectified 
spirit. An aqueous solution gives a yelloivish or flesh-coloured precipitate 
when mixed with solution of persulphate of iron. 

Dose , — 10 to 80 grains. 

Uses. — Sodium benzoate is an hepatic stimulant (p. 408), and 
being antiseptic (pp. 78 and 964) and at the same time very 
slightly poisonous may be used in a 5 or 10 per cent, solution as a 
spray for the purpose of destroying the disease germs and relieving 
the symptoms in tonsillitis, sore throat of scarlet fever, diphtheria, 
whooping-cough, and phthisis. It may be also given internally 
in these diseases. In rheumatic fever it lowers the temperature 
and lessens pain in much the same way as salicylate of sodium, and 
may also cause symptoms of intoxication, drowsiness, delirium, 
profuse sweating, and even collapse in large doses (2^-4 drachms 
per diem). Its administration in ulcerative endocarditis is 
sometimes, though unfortunately not always, followed by marked 
improvement in the patient’s condition. It has been given in 
uraemia with good effect. 

The power of reducing temperature and relieving pain, which 
bodies belonging to the aromatic series of carbon compounds 
very generally possess, is well marked in salicylic acid and sali- 
cylate of sodium, which not only reduce temperature but relieve 
headache (p. 629) and the pains of rheumatism. Both properties 
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appear to become considerably greater in compounds, where the- 
benzene nucleus (p. 807) is linked with nitrogen, as in acetanilide,, 
phenacetin, and phenazone. 

Aoetaniiidnm. Acetanilide. CgH^NO. Synonym, — Phenyl-acetamide, 
CeHj'NH-C^H-O. Commonly known as ‘ Antifebrin.’ A crystalline sub- 
stance obtainable by the action of glacial acetic acid on aniline, and subse- 
quent purification. 

Its graphic formula is 

H H 



Characters and Tests , — Much the same as those on p. 825, but it is also 
said to be freely soluble in benzol and chloroform. Heated with solution of 
potash and a few drops of chloroform, the unpleasant odour of phenyl - 
isonitrile is developed. 

Dose, — 8 to 10 grains. 

Action and Uses. — See p. 825. In addition to its antipyretic 
power it was found by Lepine to relieve the pains of locomotor 
ataxy, and it is now frequently used to relieve neuralgic pains in 
general. 


Fhettaoetinam. Phenacetin. C,oH,j,NO.. A crystalline substanco 
produced by the action of glacial acetic acid on para-phenctidin, a body ob- 
tained from phenol. 


H H 
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Acet. para-phenetidin or Phenacetin. 

By comparing the graphic formula given above with that of 

acetanilide, it will be seen that thedifference between the ^ 

two bodies consists in phenacetin containing the group 
in place of the atom of H in the para position (p. 809) 

in o/.otanil,M/. 
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Characters and Tests, — Colourless, tasteless, inodorous, glistening scaly 
crystsds. Melting-point, 275® F. (186® C.). Sparingly soluble in cold water, 
more freely in boiling water, and in about sixteen fluid parts of rectified spirit. 

One grain boiled with twenty minims of hydrochloric acid for about half 
a minute yields a liquid which, diluted with ten times its volume of water, 
cooled and filtered, assumes a deep-red coloration on the addition of solution 
of chromic acid. 

Dose , — 5 to 10 grains. 

Action and Uses. — Like acetanilide and phenazone it lowers 
temperature and lessens pain. Its action appears to be less 
rapid and more prolonged than that of the others, and it has 
less tendency to cause collapse. It appears also to have a slight 
soporific effect, so that it sometimes tends to cause sleep when 
given at night. 

Plienaxoniim. Phenazone. Commonly known as ‘ antipyrine,’ which 
is a registered trade-mark in the United Kingdom. Synonym, — Phenyl- 
dimethyl-pyrazolone, CrtHeCCH^l^CoHNoO. A crystalline substance obtam- 
able from phenyl-hydrazine. 

Characters , — See p. 824. Colourless and inodorous scaly crystals with a 
bitter taste ; freely soluble in water, rectified spirit, and chloroform ; less 
soluble in ether. 

The constitution of phenazone has now been shown by the 
discoverer Knorr himself not to be what he supposed and what 


is given at p. 824, but rather 
formula given here. 

what is shown in the graphic 

H 

H CH, CH 3 
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H 

PhenyUiydrazine. 

Phenazone. 


For the sake of comparison the graphic formula of phenyl- 
hydrazine from which it is derived is also given here. 

Dose , — 8 to 20 grains. 

Action and Uses. — It has a certain local anaesthetic action, 
and it is a powerful analgesic, removing headache and relieving 
the pain in locomotor ataxy, dysmenorrhoea, angina pectoris, and 
sciatica, tic, or other forms of neuralgia. In phthisis, where the 
daily rise of temperature seems only to distress and weaken the 
patient without destroying the tubercle bacilli (cf. p. 102), ten 
grains of antipyrine, given just as the temperature begins to rise, 
is sometimes very useful. 

Inoompatibles. — Spirit of nitrous ether or other nitrites, and 
cinchona alkaloids. 
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This incompatibility is important, as antipyrine is not unlikely 
to be given along with nitrous ether, quinine, or bark in febrile 
conditions or neuralgia, or with nitrite of amyl in angina pectoris. 

Olusldmn. Gluside. Commonly known as ‘ Saccharin/ Synonyms. 
— Glucusimide; Benzoyl-sulphonic-imide, C^^H^CO’SO.^'NH. A sweet imide 
derivable from the toluene of coal-tar. 

CJiaracters and Tests . — A light, white, minutely crystalline powder, hav- 
ing an intensely sweet taste in dilute solutions. It is but slightly soluble in 
cold water or chloroform, more so in boiling water, rectified spirit, or glycerine. 
It is very soluble in diluted solution of ammonia ; also in solution of bicar- 
bonate of sodium with evolution of carbonic acid gas. The latter solution, 
when warmed and made neutral and evaporated to dryness, yields ‘ soluble 
gluside ’ or ‘ soluble saccharin,’ which is very soluble in water, one hundred 
parts of gluside yielding nearly one hundred and thirteen of neutral * soluble 
gluside.* On fusing with caustic soda, dissolving in w’ater, faintly acidulating 
with hydrochloric acid, and adding a few drops of solution of perchloride of 
iron, a reddish-brown or purplish colour is produced. 

Non-Official Preparations. — Elixir Saccharini. 

Saccharin, 24 grs. ; Bicarbonate of Sodium, 12 grs. ; Rectified Spirit, 
1 dr. ; Distilled AVater, 7 dr. 20 min. contam 1 gr. of saccharin. 

TabeDae Saccharini. 

Each contains A gr. saccharin wdth bicarbonate of sodium. 

Action and Uses. — To sweeten food instead of sugar incases 
of diabetes and to render medicines more palatable. The tabella? 
(non-official) are con venient for sweetening tea, coffee, or lemonade 
in diabetes. About i of a grain of saccharin or 20 minims of the 
elixir per ounce is sufficient to flavour mixtures containing bro- 
mide or iodide of potassium or ammonium, chloride of ammonium, 
salicin, salicylate of sodium, cascara sagrada, nux vomica or 
strychnine. Even this quantity is too large for many patients, 
who complain of the [lersistent sweetness remaining in the mouth. 

Although there was at one time a great outcry about the 
dangerous properties of saccharin, there is no satisfactory evidence 
of its being more injurious than sugar, even when taken in large 
quantities and for long periods. Its excessive use has produced 
dyspepsia, but sugar is liable to the same objection. Like other 
bodies of the aromatic series it has an antiseptic tendency and 
has been used to prevent decomposition of the urine in chronic 
cystitis (p. 446). 

Narcotics and Hypnotics. 

We have three narcotic additions. Two of them, paralde- 
hyde and sulphonal, are new and useful hypnotics, made 
artificially, and frequently employed instead of opium or its 
preparations to produce sleep. 

But we have no drug yet of synthetic origin which has such 
a tmiversal and powerful action as morphine in relieving pain 
and causing sleep, although phenazone and its congeners to a 
certain extent replace it as an analgesic, and paraldehyde and 
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Bulphonal as a hypnotic. In consequence of this another prepa- 
ration of morphine, the Liquor Morphinae Sulphatis, is contained 
in the ‘ Additions,* notwithstanding the large number of its pre- 
parations already present in the British Pharmacopoeia. 

&iqaor Morpblnae Bolpbatls. Solution of Sulphate of Morphine. 
Is a 1 per cent, solution. Sulphate of Morphine, 1 ; Rectified Spirit, 25 ; 
Distilled Water, np to 100. 

Dose, — 10 to 60 minims. 

Action and Uses. — See p. 848. 

Paraldebydnxn. Paraldehyde. C^,Hi 203 . A product of the polymeri- 
sation of aldehyde by various acids or salts. 

Characters and Tests, — A clear colourless liquid having a characteristic 
ethereal odour and a burning and afterwards a cooling taste. Soluble in 10 
of w’ater at 60° F., less soluble in hot water. Mixes in all proportions with 
rectified spirit and ether. 

Dose. — j to li fluid drachms. 

Action and Uses. — See p. 779. 

Snlpbonal. Sulphonal. C^HipS^O^. Synonym. — Diethylsulphon- 

dimethyl-methane (CH 3 ) 2 C(SO.>C 2 H 5 ) 2 . 

Characters and Tests. — Colourless, inodorous, nearl}^ tasteless crystals ; 
neutral to test paper ; melting at 258° F. {125‘5° C.). Soluble in fifteen parts 
of boiling water and in about four hundred and fifty parts of cold water. 
Soluble in about fifty fluid parts of cold rectified spirit, and very soluble in 
boiling alcohol ; soluble in ether. Ignited wdth free access of air, it burns 
without residue. If a mixture of a few^ grains with an equal weight of 
cyanide of potassium be heated, the odour of mercaptan is evolved, and when 
to the solution of the product in water excess of hydrochloric acid and a 
few drops of solution of perchloride of iron are added, a reddish colour is 
developed. 

Dose. — 15 to 40 grains. 

Action and Uses. — This is a useful hypnotic, producing 
sleep, and in most cases lia\dng no disagreeable after effects, 
even when used continuously for a length of time. It occasion- 
ally produces a kind of ataxia, the hands trembling and the gait 
becoming stumbling, but these symptoms quickly pass off. 

As it is very sparingly soluble, it is best to give it a consider- 
able time before sleep is desired. One good way is to give ten 
grains about 5-7 p.m., and ten more at 10 or 11 p.m. It may 
be given in hot milk, beef-tea, soup, or brandy and water. 

Mydriatics, Local Anaesthetics, and Stimulants. 

Cocaine may be said to belong to all three of these classes, 
and we have a new preparation of it, liquor cocainas hydro- 
ehloratis, which may either be used as a local application to the 
eye, throat, or other mucous surfaces, or as a hypodermic injec- 
tion, or it may be given internally. 

ablquor Oooainee Bydrooliloratls. Solution of Hybbochlorate of 
Cocaine. This is a 10 per cent, solution of hydrochlorate of cocaine in water, 
with enough salicylic acid to prevent decomposition. It contains Hydro- 
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chlorate of Cocaine, 83 grains or 100 parts ; Salicylic Acid, j grain or 1 J parts ; 
Distilled Water, up to 6 fl. drachms or 1000 fluid parts. 

Dose, — 2 to 10 minims. 

Action and Uses. — See p. 872. 

Somatropinae Syarobronuui. Hydbobrouate of Homatropine. 
CjeHaiNOs^Dr. The hydrobromate of an alkaloid, prepared from tropine. 

Constitution. — Ladenburg has found that atropine can be 
split up into tropine and tropic acid, and is formed again by re- 
combining these bodies. When other acids are used instead of 
tropic acid to combine with tropine, bodies are formed, termed 
tropeines, which resemble atropine in many respects, although 
differing from it in others. Homatropine is one of these bodies, 
and it is formed by the combination of oxytoluylic acid with 
tropine. 

Characters and Tests, — A white crystalline powder or aggregation of 
minute prismatic crystals, soluble in six parts of cold water, and in one 
hundred and thirty- three of ethylic alcohoL The dilute aqueous solution 
powerfully dilates pupil of the eye. A two per cent, aqueous solution is 
not precipitated by the cautious addition of solution of ammonia previously 
diluted with twice its volume of water. About a tenth of a grain moistened 
with two minims of nitric acid and evaporated to dryness on the water-bath 
yields a residue which is coloured yellow by an alcoholic solution of potash^ 
It also gives Gerrard's test for the mydriatic alkaloids, p. 9B6. 

Doss.— i to 5 ^ grain. 

Action and Uses. — It dilates the pupil like atropine, but 
is preferable to atropine, as its action passes off much more 
quickly. It may also be used internally like atropine. 

Remedies acting on the Respiratory System. 

We have three remedies in this class. 

Aoetiim ipeoenanhsp. Vinegar of Ipecacuanha. Ipecacuanha, 1 
Diluted Acetic Acid, 20. Prepared by maceration and percolation. 

Dose, — 5 to 40 minims as an expectorant. 

Action and Uses. — See p. 950. 

Ylorotoxliiiiin. Ficrotoxin. Obtainable from the seeds of Anamirta 
paniculata by exhaustion with alcohol, evaporation, and purification. 

Charact^s cmd Tests, — Colourless and inodorous prismatic crystals, 
possessing a bitter taste. It melts at 878® F. (102*2® C.). It is soluble in 
three hundred and thirty parts of cold water, leaving only a trace of residue, 
in thirty-five parts of boiling water, also in three of boiling and thirteen of 
cold rectified spirit. It is soluble in ten parts of solution of potash, and the 
result!^ liquid, on boiling, immediately reduces Fehling's solution. (This 
reduction is due to the glucose formed by the decomposition of the glucoside.) 
Its aqueous solution is not precipitated by solutions of perchloride of mercury,, 
perchloride of platinum, or tannic acid (difference horn dkaloids). It dis- 
solves in sulphuric acid with a saffron-yellow colour, 

Dose,^^~ to grain. 

Action and Uses. — See p. 842. Its chief use is to prevent 
night sweats in phthisis. 
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Stnunonit Volta. Stbauonium Leaves. The dried leaves of Datura 
Stramonium. 

Cha/raeter8. — Ovate, petiolate, about six inches long, smooth, pointed, un- 
equal at the base, one sioe decurrent down the petiole, coarsely and sinuately 
angular-toothed, minutely wrinkled, dark green. The upper surface usually 
brownish-green and of a darker shade than the under sumce ; odour faintly 
narcotic; taste unpleasant, saline and bitter. 

Action and Uses. — The fumes of the leaves, when burned aa 
cigarettes or in powder mixed with potassic nitrate, are useful 
in lessening the spasm of spasmodic asthma. 

Cardiac and Vascular Remedies. 

We have one new cardiac tonic, strophanthus, one new 
vascular remedy, nitrite of sodium, which, like all the nitrites 
(vide pp. 8S1 and 788), dilates the arterioles, and liquor trini- 
trini, which is a solution of nitroglycerine. 

Xilqaor Trlnitrini. Solution of Trinitrin. Synonyms, — Liquor 
Nitroglycerini ; Solution of Nitroglycerine; Liquor Glonoini; Solution of 
Glonoin. Is a 1 per cent, solution, containing Pure Nitroglycerine, 1 part 
by weight ; Rectified Spirit, up to 100 fluid parts. 

Dose, — J to 2 minims. 

Action and Uses. — See p. 788. 

8odU Wltria. Nitrite of Sodium. NaNO^. Synonyms, — Sodas Ni- 
tris ; Nitrate of Soda. 

Characters, — A white or yellowish -white deliquescent crystalline salt, 
very soluble in water. The solution is neutral or slightly alkaline, and when 
mixed with diluted sulphuric acid yields a gas which forms ruddy fumes in 
contact with the air. 

Dose , — 2 to 6 grains. 

Action and Uses. — The same as those of nitroglycerine. 

Btropbantboa. Strophanthus. The mature ripe seeds of Strophanthua 
hispidus, freed from the awns. 

Characters, — Oval acuminate, about three-fifths of an inch long and one- 
sixth of sm inch broad, base blunt, apex tapering, flattened ; greenish-fawn 
in colour ; covered with appressed silky hairs ; one side with a longitudinal 
ridge running from the centre to the pointed apex. 

Frepa/ration, 

Tinctura Strophanthi, 1 part in 20 fluid parts. Dose, — 2 to 10 minims. 

(The fat is first extracted by ether, and then ;<he seeds are extracted with 
spirit.) 

Action and Uses. — S ee p. 1100. 

Haematinics. 

Vllala Verri. Iron Fill. Commonly known as * Bland's Pill.' Sulphate 
of Iron, 120 ; Carbonate of Potassium, 72 ; Refined Sugar, in powder, 24 ; 
Trag^anth, in powder, 8 ; Glycerine, 4^ ; Distilled Water, a sufficiency. 

Each 6-grain pill contains about 1 ^ain of carbonate of iron. 

Dose,—l to 4 pills. 
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Action and Uses. — This is one of the best haBmatinics we 
have (see p. 742). It is supposed that the presence of the 
potash which, as well as iron, is an ingredient of the red blood 
<5orpuscles, gives this pill an advantage over the Pil. Fer. Carb. 

SjrnpuB Ferrl Subol&lorldi. Stbup OF SuBOHLORiDE OF Iron. 
Synonym. — Syrup of Ferrous Chloride. Iron Wire, 800 ^s. dissolved in 
water 8 dr. ,* Hydrochloric Acid, 2 fl. oz. Then add Citric Acid, 10 grs., 
jGlter, and pour through filter Distilled Water 2 drs. into Syrup q.s. to make 
1 pint. 

Dose. — i to 1 fluid drachm. 

Action and Uses. — See p. 740. 

Remedies for the Skin and Mucous Membranes. 
Emollients. 

JLdeps bailee. Wool Fat (Anhydrous Lanoline). The purified cho- 
lesterin-fat of sheep’s wool. 

Characters and Tests. — A yellowish tenacious unctuous substance ; 
almost inodorous ; with a melting-point varying from 100® F. (87’8® C.) to 
112° F. (44*4° C.) ; readily soluble in ether and in chloroform, sparingly 
soluble in rectified spirit. The solution in chloroform poured gently over the 
surface of sulphuric acid acquires a purple-red colour. 

Adeps ibanae Rydrosiui. Hydrous Wool Fat. Commonly known as 
‘ Lanoline,* which is a registered trade-mark in the United Kmgdom. Melt 
Wool Fat 70 in a warm mortar, and stir in Water 80, gradually and 
thoroughly. 

Characters and Tests. — Yellowish-white ; fi*ee from rancid odour. When 
heated it separates into an upper oily and lower aqueous layer, 

Freparation in which Hydrous Wool Fat is used, 

Unguentum ConiL 

Action and Uses. — See p. 1078. 

Analgesic. 

Smplaatriuii Keathol. Menthol Plaster. Melt YeUow Wax 1 and 
Besin 7 together, and, as it cools, stir in Menthol 2. 

Action and Use, — Seep. 1004. To relieve pain in lumbago, 
intercostal neuralgia, sciatica, &c. 

Astringent. 

Sncalyptl CMunmi. Eucalyptus Gum. A ruby-coloured exudation, or 
so-called red gum, firom the bark of Eucalyptus rostrata and some other 
species. Imported from Australia. 

Characters amd Tests. — From eighty to ninety per cent, of it is soluble 
in cold water, forming a neutral solution. It is iJmost entirely soluble in 
rectified spirit. 

Dose . — 2 to 10 grams. 

Action and Uses. — It is a powerful astringent (see p. 849). 
It is useful in relaxed sore throat, nasal catarrh, nasal hfiemor- 
rhage, leucorrhcea, and diarrhoea. 
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Administration . — The powdered gum i grain, mixed with 
i grain starch, may be applied by an insufflator to the nose or 
throat to stop hsemorrhage or relieve congestion. A solution of 
3 or 4 grains to the ounce of water may be used as a gargle, or 
as an injection in leucorrhoea and diarrhoea, and one of 10 grains 
to the ounce may be injected into the nose or applied to wounds 
to stop haemorrhage. It is made up also in lozenges, which are 
useful in relaxed throats. In cases of diarrhoea it may be given 
in solution (see Ehatany, p. 869), or in the form of pill with 
mucilage and glycerine. 


Stimulant 

Oleum Cadinum. Oil of Cade. Synonyms . — *Huile de Cade*; 
Juniper Tar Oil. An empyreumatic oily liquid obtained by the destructive 
distillation of the woody portions of Juniperus Oxycedrus and some other 
species. 

Characters . — A dark reddish-brown or nearly black more or less viscid 
oily liquid with a not unpleasant empyreumatic odour and an aromatic bitter 
and acrid taste. Specific gravity about 0*990. It is soluble in ether and 
chloroform ; partially soluble in cold, almost wholly in hot rectified spirit. 
In water it is very slightly soluble. The filtered aqueous solution is almost 
colourless and possesses an acid reaction. 

Action and Uses. — See p. 1063, use of Distilled Juniper 
Tar. 


ADDITION TO APPENDIX H. 

Solatlon of Potassio-Cuprlc Tartrate.' 

No. 1. 

Take of 

Sulphate of Copper 846*4 grains 

Distilled Water a sufficiency 

Dissolve the sulphate of copper in a portion of the water, and dilute the* 
solution with more of the water to the volume of 5000 grain-measures. 

No. 2. 

Take of 

Caustic Soda ........ 1} ounce 

Tartarated Soda 4 ounces 

Distilled Water a sufficiency 

Dissolve the caustic soda and twtarated soda in a portion of the water, 
and dilute the solution with more of the water to 5000 grain-measures. 

When required for use, mix equal volumes of the solutions No. 1 and 
No. 2. 

Uses. — When boiled -with glucose a yellow precipitate is 
thrown down. It is therefore used as a test for this substance. 

' Solution ot PotMsio-Cuprio Tartrate is commonly known as ' 

Solution.’ 
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A. 

Abdomen, mustard stupes or poultices 
applied to the lower part of the, act as 
indirect emmenagogues, 463 
Abernethy, Mr., reference to, 689 
Abney and Festing, reference to, 28 
Abortion, emetics to be avoided where a 
tendency to, exists, 376 ; the twigs of 
thuja may produce, 1063 
Abscesses, especially of the liver, caustics i 
employed to open, 346 
Absinthe, as a spinal stimulant, 181 ; 

action of, on the brain of dogs, 188 
Absorption and excretion of drugs, dia- 
grams illustrative of, 39 and 40; effects 
of rapid or delayed, 39 
Abstracts, 603 

Abstractum Aconiti, 603, 832 
Belladonnie, 603 
Conii, 603, 931 
Digitalis, 603, 994 
Hyoscyami, 603, 990 
Ignatiae, 603, 971 
Jalapae, 603, 982 
Nucis Vomicae, 603, 971 
Podophylli, 603, 838 
Senegae, 603, 868 
Valerianae, 603, 962 

Acetate of aluminium, action of, on en- 
zymes, 78 ; on bacteria, 91 
Ammonium, as a vascular stimulant, 
330 

Copper, 674 
Ethyl, 783 
Lead, 703 
Morphine, 847 
Potassium, 609 
Sodium, 624 

Zinc, 672 I 

Acetates, test for, 694 ! 

Acetic acid, action of, on bacteria, 94 ; 1 
of the vapour of, on the general circu- 
lation, 194 ; action of, on the respira- 
tory mucous membrane, 253; as a 
vesicant, 344 ; as a caustic, 344 ; as a 
poison \rith its antidotes, 487 ; proper- 
ties and uses of,&c., 676 ; preparations 
containing, 677 ; glacial ditto, 677 


Acetone, action of, on bacteria, 93, 
96 

Acetum, 603, 678 

Cantharidis, 603, 677, 1091 
Lobelise, 503, 961 
Opii. 603, 846 
Sanguinarise, 503, 863 
Scillse, 603, 677, 1041 
Acid Bath, the, 469 

Dilute nitro-hydrochloric, as a hepa- 
tic stimulant, 403 
Ergotinic, 1070 
Hiematin, 72 

Radicals in metallic salts, general 
tests for, 693 ; list of tests for the 
different acids, 694, 696 
Solution of nitrate of mercury, 696 
Sphacelinic, 1070 
Tartrate of potassium, 610 
Acidity, corrected by antacids, 369 
Acids, action of, on the secretion of the 
respiratory mucous membrane, 263 ; as 
stimulating expectorants, 266; action 
of dilute, on the frog’s heart, 307 ; on 
the capillaries, 280, 318, 337 ; as 
caustics, 344 ; as astringents, 349 ; 
as st3^tics, 350 ; as sialagogues, 357 ; 
as artificial digestive substances, 364 ; 
action of, as irritant poisons, 395; 
strong, may produce death wee^ after 
they have been swallowed, 398 ; as anti- 
hidrotics, 441 ; as poisons, with their 
antidotes, 487 ; general characters and 
properties of, 665; general action of, 
on the tissues, 667 ; on the skin, 668 ; 
in the mouth, 668; in the stomach, 
569 ; on the bile and liver, 670 ; morbid 
anatomy of poisoning by, 670 
Acids, mineral, action of, on albumen, 68; 
on protoplasm, 60 ; on infusoria, 66 ; 
as sialagogues, 356 
Acids, physiological action of — 

Arsenic, 27 
Bromic, 27 
Hydriodic, 27 
Hydrochloric, 27 
Iodic, 27 
Phosphoric, 27 
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Acids, physiological action of — 

Selenic, 27 
Sulphuric, 27 

Adds, preparation, properties, action, and 
uses of — 

Acetic, 666, 676 

Glacial, 666, 677 
Arsenious, 667 
Benzoic, 667 

Boracic or boric, 666, 681 
Carbolic, 667 
Carbonic, 666, 683 
Chromic, 682 
Citric, 566, 680 
Dilute hyd^bromic, 567 

Hydrocyanic, 666, 686 
Phosphoric, 667, 679 
GaUic, 667, 1033 

Hydrochloric, or muriatic, 566, 672 
Lactic, 689 
Nitric, 666, 571 
Nitro-hydrochloric, 575 

Dilute, 675 

Oleic, 667, 690 
Oxalic, 667, 681 
Phosphoric, 616, 679 
Salicylic, 567, 819 
Sulphuric, 567, 670 

Aromatic, 671 
Dilute, 571 
Sulphurous, 667, 571 
Tannic, 567, 1031 
Tartaric, 666, 580 
Vinegar, 578 
Addum Aoeticum, 576 

Dilutum, 577 
Glaciale, 577 
Arseniosum, 719 
Benzoicum, 964 
Carbolicum, 813 

Crudum, 812 
Liquefa^m. 813 
Chrysophanicum, 896, 909 
Galiicum, 1031 
Hydriodicum (syrupus), 674 
Hydrobromicum Dilutum, 673 
Hydrochloricum, 672 

Dilutum, 573 
Hydrocyanicum Dilutum, 686 
Meoonicnm, 846 
Nitricum Dilutum, 675 
Nitro-hydrochloricum, 576 

Dilutum, 673, 675 

Phosphoricum, 579 
Pyrogallicum, 819 
Salicylicnm, 819 

Sulphuricum aromaticum, 571, 1017 
Dilutum, 671 
Tannicum, 1031 
Tartaricum, 680, 610 
Aconite leaves, 831 ; root, 831 
Aconitine orAconitia,actionof,on oxlda- 
tioD, 70 ; effects of, on muscle, 168 ; as 
asedative, 167; as an anodyne, 201,203; 


action of, on the respiratory centre,. 
233, 241 ; on the vagus-roots, 296 ; on 
the vagus-centre, 317 ; on the heart, 
339 ,* Ringer’s mode of using, 339 ; as 
a poison, with its antidote, 488; an- 
ta^nism of, to other drugs, 496 ; pre- 
paration, characters, and tests of, 832 ; 
general action of, in frogs, 832; in 
man, 833; on the heart, 833; action 
of, on individual organs, 833; on the 
muscles, motor and sensory nerves, 

833, 834; on the spinal cord, brain, 
and vaso-motor centre, 833, 834 ; on 
the heart and respiration, 834 ; on tho 
temperature, tlie stomach, and the se- 
cretion of the salivary gland, 834 ; on 
the pupil of the eye and the tissues, 

834, 835; therapeutic use of, locally, 
835; for the stomach, in febrile con- 
ditions, in cardiac disease, and on tho 
nervous system, 836 ; mode of applica- 
tion, 835 

Aconitum, properties, composition, and 
preparation of, 831 
Actual cautery, as a styptic, 360 
Adami, reference to, 424 
Adeps benzoatus, 964, 1084 
Benzoinatus, 964, 1084 
Adonidin, as a cardiac tonic, 331 
Adonis vemalis, as a cardiac tonic, 331 ; 
as a refrigerant diuretic, 432, coiu^k)- 
sition, action, and use of, 837 
Aeby, reference to, 131 
JKther purus, 780 

Agaricus albua, as an antihidrotic, 441, 
action and uses, 1068 
Ague, utility of quinine in, 1 ; produced 
by the haciUut Tnalariof, 99 ; impor- 
tance of emetics and purgatives in 
aiding the action of antiperiodics in 
the cure of, 108 ; value of emetics in. 
before the administration of quinine, 
375 ; sometimes cured by emetics alone, 
without quinine, 375 ; action of opium 
in, 862; brought on by strj'cbnine, 974 
Air-baths, 471 

Air-passages, value of emetics in remov- 
ing obstructions from the, 376 
Albertoni, reference to, 187 
Albumen, nature of, and action of drugs 
on, 67; effects of acids and organic 
alkaloids on, 58 ; action of quinine on, 
944 ; test solution of, 1086 ; albumen 
of e^s, 1086 

Albuminous solutions, action of alcohol 
on, 767 

Albuminuria, action of drugs on, 434; 
how far caused in apparently healthy 
persona by mercurials, 665 
Alcheroilla, action of, on the bladder, 
446 

Alcohol, effects of, on the blood, 72; 
change undergone by, when lx>ile(i 
with sulphuric add, 78 ; aotioa of, on 
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enzymes, 79; on bacteria, 91,93, 96; 
appears to arrest the action of zymotic 
diseases, 103 ; and preserves animal 
matter, 103 ; action of, on medusae, 
111; on annulosa, 115; on muscles, 
128; general nervous system, 146; as 
a spinal depressant, 165 ; on the brain 
of the lower animals, 187 ; on psychi- 
cal processes, 192; a typical stimulant 
on the action of the brain, 195 ; differ- 
ent action of, in different doses, on the 
brain, 195; has both stimulant and 
narcotic action on the brain, 200 ; 
as an antispasmodic, 213 ; action of, 
on frogs, 216; on the respirator}^ cen- 
tre, 241 ; on the vaso-raotor centre, 
287; on the motor ganglia, 316; as a 
cardiac stimulant, 328 ; as a vascular 
stimulant, 330 ; as a rubefacient, 344 ; 
as an astringent, 349 ; as a local seda- 
tive, 376 ; as an antipyretic, 421 ; as a 
stimulant diuretic, 433 ; as an aphro- 
disiac, 450 ; as a poison with its anti- 
dote, 488 ; antagonism of, to strych- 
nine, 495 
Alcohol, 775 

Absolute, 775 
Amylic, 777 
Diluted, 776 
Ethylicum, 766, 775 
Proof spirit, 776 
Rectified spirit, 776 
Red wine, 777 
Sheiry, 776 

Spirit of French wine, 776 
White wine, 777 ; stronger, 777 
Alcohol, ethyl, general source and prepara- 
tion of, 766 ; impurities and tests of, 7 66, 
7 67 ; general action of, 767; on albumin- 
ous solutions, 767 ; on the skin, mouth, 
stomach, intestine, and blood, 767 ; 
and tissues, 767 ; dispute as to whether 
it can be regarded as a food, 767 ; its 
action on the circulation and tempera- 
ture, 768 ; on the nervous system, 769 ; 
and cranial circulation, 769; on the 
nervous tissues, on the judgment and 
emotions, 769, 770 ; on the motor cen- 
tres, the speech, and the cerebellum, 
770 ; on the spinal cord, the respiratory 
centre, the vaso-motor centre, and the 
heart, 770 ; the importance of a proper 
diagnosis of drunkenness from effects 
of opium and apoplexy, 770 ; effect of 
impurities on the action of, 770 ; effects 
of chronic poisoning by, 770 ; on the 
bowels, skin, liver, kidneys, and ner- 
vous system, 771 ; nature and effects 
of delirium tremens, 771; and treat- 
ment of, 772 ; causes of chronic alco- 
holism, 772 ; uses of, 773; its weakness 
as a stimulant compared with beef- 
tea, 774 ; action of, as a stimulant, 774 ; 
and on the urine, 775 


Alcohol, methyl, preparation, characters, 
and uses of, 766 

Alcoholism, causes of chronic, 772 

Alcohols, list of the principal, with their 
respective toxic powers, 764, 765 
action of, on the general system, 764 
et seg. 

Aldehydes, properties, action, uses of — 
acetic aldehyde, 778 : and paraldehyde, 
778 

Alder, black, 894 

Ale, intoxicating effects of a single glass- 
of, when sucked through a straw 
194 

Alg«, 1073 

Alimentary canal, action of quinine on 
the, 945 ; of sulphate of strychnine on 
the, 973 ; of tobacco, 992 ; of extract 
of ergot, 1071 

Alkalies, action of, on protoplasm, 60; 
on infusoria, 65 ; on muscle, 136 ^ seq.; 
on the secretions of mucus from the 
trachea, 252 ; on the amount and nature 
of moist Tales in the lungs, 252 ; as a 
depressant expectorant, 255 ; dilute, on 
the frog’s heart, 306 ; on the capillaries, 
318; as caustics, 344 ; as sialagogues, 
357 ; arrest secretion of saliva, 361 ; 
dilute, increase the action of the gas- 
tric juice, 363; strong, may produce 
<ieath weeks after it has been swallowed, 
398; as poisons with their antidotes, 
487 

Alkalis, metals of the, 596; (1) alkaline 
salts, general characters and reactions 
of the, 697 ; their physiological action^ 
697 ; and general action, 597 ; on the 
skin, as caustics, rubefacients, and 
vesicants, 697, 598 ; in the mouth, 598 ; 
in the stomach, 698 ; on the gastric 
juice, 598; as antidotes in poisoning 
by acids, metals, and alkaloids, 599 ; 
their action on the blood, 699 ; as 
alteratives, diuretics, and antacids, 
699 ; (2) general action of the group 
of chlorides, 699 ; on the stomach and 
other parts of the body, 600, 601 ; (3) 
general action of the sub-group of 
sulphates, 602 ; comparative action of 
the alkaline metals, 602 

Alkaline lidth, 470 

Bromides, as antispasmodics, 214 
Haematin, 72 

Bulphur ointment, constituents of^ 
544 

Alkaloids, action of, on the general sys- 
tem, 32; on albumen, 58; on proto- 
plasm, 61 ; on bacteria, 89 ; formed by 
putrefaction, 99 ; Albertnni’s investi- 
gations as to the action of the ooto, 
386; antidotes to, 488; objection to 
the extremely small doses of, required 
to produce marked physiolcmcal action, 
492 ; antagonistic action of oerta^ to 
4 n 
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morphine, 494, 496 ; nature of, 606 ; 
properties and reactions, 504 ; of 
opium, 8o8 

Alkaloids, cinchona, and their salts, 944 
of opium, action of the, 868 
Allspice and oil, as carminatives, 379 
Oil of, 923 

Allyl alcohol, action of, on bacteria, 96 ; 
extraordinary effect of, 102 ; vide also 
1040 

Almond, bitter, 916 
Oil of, 916 

Oil, as a demulcent, 347 ; nature 
of, 916 

Oil of, expressed, 916 
Aloes, as a purgative, 389 ; as a chola- 
gogue, 390 ; as a hepatic stimulant, 
403 ; characters, preparations con- 
taining, and composition of, 1041- 
1044 

Barbadoes, 1043 ; action of, in the 
mouth, the intestines, and the 
rectum, 1044 ; on the bile and the 
uterus, 1044 ; as an aphrodisiac 
and a purgative, 1044 
Purified (Puriftcata), 1043 
Socotrine, 1041 

Aloin, 605 ; nature and action of, 1043, 
1044 

Alteratives, nature of, 413; list of the 
principal, 413; action of, 413-415; 
uses of, 415 ; alkalies as, 599 ; lappa 
as, 960 ; solanine as, 984 ; rumex as, 
1011 ; phytolacca root as, 1009; stil- 
lingia as, 1023 ; sarsaparilla as, 1052 
Althaea (marsh-mallow), characters, com- 
position, and uses of, 876 ; a useful | 
demulcent, 347, 875 

Alum, action of, on bacteria, 94 ; on the 
mucous membranes, 288 ; as a caustic, • 
344 ; as an astnngent, 349 ; as a styp- 
tic, 350 ; as a local emetic, 373 ; as a 
local sedative, 376 ; as a vermicide, 
408 ; action of, on the skin, 665 ; as 
an astringent, 655 ; as a styptic, 655 ; a 
caustic, and an emetic, 655 ; properties, | 
action, and nses of, 654-656 ; of dried * 
ditto, 665 j 

Aluminium, symbol and atomic weight ! 
of, 9 ; physiological action of, 27 ; ; 
action of, on the mouth and stomach, 
568, 569 ; general sonroes, reactions, 
&c., of the salts of, 664 ; hydrate of, 
656 ; sulphate of. 656 
Amanita muscaria, as an antihidrotic. 
441 

Amber, oil of, action and uses of, 1060 
American cannabis, 1026 

Wormseed. See Ohenopodinm 
Ammonia, nature of, and changes it 
underg(^, 15 ; physiological action of, 
27 ; action of, on bacteria, 93 ; on tlie 
muscles, 126 et sea. ; as a spinal stimu- 
lant, 181 ; stimulating effects of the 


vapour of strong, and of carbonate of, 
on the general circulation, 194 ; action 
of, on the ear, 229 ; on the respiratory 
centre, 240 ; and movements, 244 ; of 
strong liquor of, on the secretion of 
the mucous membranes, 263; as a 
stimulating expectorant, 255; carbo- 
nate of, as an emetic in chronic bron- 
chitis, 255 ; action of, on the vagus- 
centre, 317 ; on the accelerating centre, 
318; action of salts of, on the vaso- 
motor centre, 319 ; as a cardiac stimu- 
lant, 328 ; as a rubefacient, 344 ; aro- 
matic spirit of, as a direct antacid, 
370 ,* action of, on the uterus, 454 ; 
vapour of, as a poison, with its antidote, 
486 

Ammonia, character, action, and uses 
of — 

Aromatic spirit of, 641 
Spirit of, 639 

Water of, 640 ; stronger, 638 

Ammonium, Acetate of, 641 
Bensoate of, 643 
Bromide of, 666 
Carbonate of, 640 
Chloride of, 637 
Citrate of, 712 
Iodide of, 664 
Solution of acetate of, 641 
Solution of citrate of, 642 
Sulphate of, 642 
Sulphide of, 643 
Valerianate of, 643 

Ammoniac, 933 

Ammoniacum, as an antispasmodic, 214; 
characters and uses of, 934 

Ammonias, compound, action on general 
nervous system, 144 ; action on muscle, 
636 

Ammoniated mercury, 694 

Ammonii benzoas, 563, 964 
lodidum, 557 
Phc^has,642 

Ammonio-ferric sulphate, or ammonio- 
ferric alum, 749 

Ammonium, sulphate of iron and, 749 
Benzoate, as a hepatic stimulant, 403 
Bromide, action of, on the spinal 
cord. 173 

Carbonate, as a cardiac stimulant, 
328 ; as a direct antacid, 370 ; as a 
local emetic, 873 

Chloride, action of, on bacteria, 98 ; 
on muscle, 127 et ieq. ; on the ear, 
229 ; as a stimulating expectorant, 
255 ; antagonism of, to chloral, 495; 
character, action, and nses of, 637 ; 
on the liver, 638 
Nitrate of, 642 
Phosphate of, 642 

Salts, characteristics of, 688 } sources, 
reactions, and preparations of, 634; 
impurities, tests of, 634 ; action of, 
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636 ; figure showing the paralysing 
action of ammonium sulphate on 
muscle, 636 

Sulphide, action of, on bacteria, 94 
Amoebae, nature of, action of drugs on, 
and method of experimenting on, 69 et 
teq.^ an amoeba, figured at two different 
periods during movement, 74 ; struggle 
for life between the, and bacilli, 84 ; the 
protoplasm of, contracts in any direc- 
tion, 117; anaesthetics act as poisons 
to, 206 

Amphioxus, mechanism of respiration in 
the, 232; diagram of an, 233 
Amygdala, 916 

Amylamine, action on muscle, 636 
Amyl nitris, 784 

Amyl, nitrite of, use of, in diminish- 
ing tension and removing pain in an- 
gina pectoris, 4 ; difference of action 
of, in different animals, 64 ; action 
of, on blood, 71 ; action of, on me- 
dusa}, 111 ; on psychical processes, 
191 ; on the dog and rabbit, 288 ; as a 
poison, with its antidote, 490 ; antago- 
nism of, to strychnine, 492; prepara- 
tion, characters, and tests of, 784, 786 ; 
physiological action of, 786 ; on the 
blood, blood-pressure, respiration, and 
pulse, 786 ; on the muscles and motor 
nerves, 786 ; on the nervous system and 
urine, 786 ; uses of, 786 ; as a remedy 
in spasmodic conditions, 786; in angina 
pectoris, headache, &c., 786; pulse- 
tracings illustrative of the action of, 
in angina pectoris, 787 ; in epilepsy and 
ague, considerations regarding the ad- 
ministration of, 788 
Amylum iodatum, 1053 
Amyridacese, 893 
Anacardiae, 897 

Anaemia, causes functional inactivity of 
the cerebro-spinal system, 197; loss of 
albumen through the kidneys, and de- 
ficiency of fatty food cause of, 412; a 
deficiency of iron in the blood in, 
412 

Anaesthesia, various modes of inducing, 
204, 205 ; may be caused by the direct 
action of drugs on the nerve-cells, 206 ; 
dangers arising from the efforts to 
induce, 207 ; action of, and mode of 
using in animals, 210 ; history of the 
discovery of, 211 

Anaesthetics, nature and uses of, 167, 203, 
action of, on the motor centres of the 
brain, 187 ; difference between ano- 
dynes and, 203 ; divided into local and 
general, 204 ; chief local and general, 
204-206 ; usual action of gener^ anaes- 
thetics, 206 ; the action of, divided into 
four stages — the stimulant, 206; the 
narcotic, 206 ; the amesthetic, 207 ; and 
the paralytic stage, 207 ; uses of, 207 j 


dangers of, 207, 208 ; mode of adminis- 
tering, 209 ; action of on, and mode of 
using in, animals, 210 ; history of the 
discover}^ of the uses of, 211 ; action of, 
on the eye, 219 ; may obstruct respira- 
tion, 238 ; fallacies from, in ascertain- 
ing the action of drugs on the circu- 
lation, 269 ; action of, on the motor 
ganglia, 316; as poisons, with their 
antidotes, 488 ; iodide of ethyl as an 
anaesthetic, 790; iodoform as, 805; 
erythroxylon and hydrochlorate of 
cocaine as, 878 
Analgesics. See Anodynes 
Anaphrodisiacs, nature and action of, 447- 
462; diagrams illustrating the action 
of, 448, 449 ; general considerations 
regarding, 461-462; camphor as an, 
1019 

Anemonin, 836 

Aneurism, emetics to be avoided in per- 
sons suffering from, 375 
Angina pectoris, 4; nitrite of amyl di- 
minishes tension and removes pain in, 4 
Aniline red, 822 

Sulphate, action of, on the cardiac 
muscle, 316 

Animal charcoal, 642 ; purified, 642 
Animal kingdom, 1077-1096; class mam- 
malia, order rodentia, 1077 ; order ru- 
minantia, 1077 ; order pachydermata, 
1084 ; order cetacea, 1086 ; class aves, 
order gallinje, 1086 ; class pisces, order 
sturiones, 1086; order teleosteae, family 
gadidae, 1087 ; class insecta, order 
hymenoptera, 1089 ; order hemiptera, 
1090; order coleoptera, 1091; class 
annelida, 1096 

Animals, utility of, for experiments in 
medicine, 61-66 

Anise, character of, 936 ; oil of, 840, 936 ; 

as a carminative, 379, 936 
Anise fruit, character of, and prepara- 
tions, 936 
Annelid, 1096 

Annulosa, action of drugs on, 114 
Anodynes, two classes of, local and 
general, 201 ; nature, action, and uses 
of, 201-202 ; adjuncts to, 203 
Antacids, nature and action of, 36^; 
divided into direct and indirect, or 
remote, 869; action of alkalies as, 
698 ; slaked lime as an antacid, 649 
Antagonistic action of drugs, 492-496 
Anthelmintics, nature of, 408 ; divided 
into two kinds, 408 ; list of the chief, 
408 ; adjuncts to, 408 ; uses of, 409 ; 
benzin as an, 762 ; aze^rach as, 894 ; 
kousso as a, 921; pomegranate root 
bark as, 926 ; pumpkin seed as, 930 ; 
wormwood as, 953 ; tansy as, 954 ; san- 
tonin as, 966 ; spigelia asan, 978; oleum 
chenopodii as, 1009 ; kamala as, 1026 ; 
oil of turpentine as, 1069; thuja as. 
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1068 ; areca nut as, 1052 ; male fern 
as, 1066 

Anthrax, produced by the bacillus an* 
tbraois, 99 

Anthrax bacilli. See Bacilli 
Antiarine, action of, on mollusca, 114; 
on the frog’s heart, 307 ; on the cardiac 
muscle, 316 ; as a cardiac tonic, 331 
Antidotes, alkalies serviceable as, in 
poisoning by acids, metals, and alka- 
loids, 699 

Antidotes, nature and action of, 486 ; 
list of the more common poisons with 
their antidotes, 486-491 ; to poisonous 
gases, 486 ; to acids and alkalies, 487 ; 
to al^oids, Ac., 488 
Antidysenteric, ipecacuanha as an, 950 
Antifebrin, action and uses, 826 
Antihidrotics, or anhidrotics, nature, 
action, and uses of, 441-443 ; on the 
sweat-glands, 441 ; on the secreting 
cells and nerves, 441 ; on the sweat- 
centres and on the circulation, 441 ; 
diagram illustrating the action of, 
442 

Antimonial preparations are depressant 
expectorants, 265 

Antimonii et potassii tartras, 726, 730 
Oxidum. 726, 729 
Sulphidum, 726, 727 

Purificatum, 726, 727 
Antimonium nigrum, 726 
Sulphuratum, 726, 727 
Tartaratum, 610, 726 

Antimony, sjrmbol and atomic w-eight of, 
9 ; its relations to other members 
of a group, 16 ; action of, on muscle, 
127 ^ seg. ; of large doses of, on the 
lungs, 238 ; on the motor ganglia, 316 ; 
on the vaso-motor nerves, 318 ; tar- 
tarated, as a postulant, 344; as a 
caustic, 344 ; destroys the glycogenic 
function of the liver, 402; has a 
special action on tissue-change, 416 ; 
in poisoning by, action of, on the 
urine, 415 ; employed in diseases of the 
respiratory organs, 416 ; as a poison 
with its antidote, 488 ; general sources 
and reactions of, 72 1 ; action of, on the 
skin and stomach, 722 ; effects of pot- 
* sonlng from, 722 ^ and mode of treat- 
ment, 722 ; account of the dispute that 
has arisen regarding the mode in 
which tartar emetic causes vomiting, 
723 ; action of, on the heart of a frog, 
724 ; on the circulation, blood-pressure, 
and temperature, 724 ; on the respira- 
tion, spinal cord, motor and sensory 
nerves and muscles, 724; produces 
fatty degeneration of various otgans, 
724 ; rapidity of its action on the skin 
of frogs, 724 ; diamram of vertical 
section of the epidermis of a frog 
poisoned by, 726 ; how eliminated, 726 ; 


uses of, 726 ; as an emetic, 726 ; how- 
tolerance of the drug is product, 44, 
725 ; as a nauseant, 726 ; as an ex- 
pectorant, 726 ; as sedative, 726 ; as a 
diaphoretic, 726 ; preparations contain- 
ing, 726 

Antimony, properties, action, and uses 
of — 

Oxide of, 729 
Purilied sulphide of, 727 
Solution of chloride of, 729 
Sulphurated, 727 
Tartarated, 730 

Tartrate of, and potassium, 730 
Antineuralgic, peppermint camphor as^ 
an, 1005 

Antiperiodics, list of the chief, 107 ; their 
action, uses, and ailjuncts, 107 ; eme- 
tics and purgatives aid the action of, 
108 ; they rarely succeed without them 
if the functions of the liver are dis- 
turbed, 108 ; lemon-juiceas a powerful, 
891 ; quinine as, 947 ; sulphate of 
beberine as, 1021 ^ 

Antipyretics, or febrifuges, divided into 
two great classes, 418; their nature, 
416; action, 419; and uses, 4‘20; 
aromatic series as antipyretics, 811; 
resorcin as, 818; chinohne as, 82.3; 
kairin as, 824 ; antipyrin as, 824 ; 
thallin as, 826 ; antifebrin as, 826 ; 
quinine as, 948 ; oil of gaultheria a.", 
963 ; salicin as, 1035 

Antipyrin, characters, 824 ; action of, 
in lancing temperature, causing pro- 
fuse perspiration, and slightly increas- 
ing the blood-pressure, 824 ; uses of, 
in febrile diseases generally, 826 
Antiscorbutic, lemon-juice as an, 891 
Antiseptic, what is required in an, 89 
Antiseptics, nature and action of, 103 ; 
list of, 91 ; uses of, 104, 106; externally, 
104; internally, 106; calomel as an 
antiseptic, 106 ; corrosive sublimate aM, 
693 ; chloi^ hydrate as, 791 ; iodoform 
as, 806; iodol as, 1099; the aromatic 
series of the carbon compounds as, 81 1 ; 
naphthalin as, 446, 822 ; chinoline as, 
823; oubebs as, 446 ; terpenes as, 446 ; 
cheken as, 923 ; oil of myrtle as, 924 ; 
oil of eucalyptus as, 925 ; quinine as, 
946 ; arbutin as, 962 ; bensoic acid as, 
964; peppermint-camphor as, 1006; 
thymol as, 1006 ; garlic as, 1040 
Antisiahos, nature and action of, 360, 861 
Antispasmodics, nature, action, and uses 
of, 212, 214 ; action of, and list of, 
generally, 214; adjuvants to, 214; 
acetic ether as an antispasmodio, 784 ; 
iodide of ethyl as, 790 ; caulophyUum 
as, 843 ; oil of rue as, 881 ; oil of caje- 
put as, 924 ; asafoetida as, 933 ; valerian, 
as, 952 ; stramonium leaves as, 992 
oypripe^um as, 1086 
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^Jitizymotics* nature and action of, 103 
Aortic regurgitation. See Regurgitation, 
aortic 

Aortic stenosis. See Stenosis, aortic 
Aphrodisiacs, nature and EUJtion of, 447, 
450; diagrams illustrating the action 
of, 448, 449 

Apncea, nature and cause of, 237, 240 
Apocynaceae, 968 

Apocyuum, cliaracters and action of, 968 ; 
as a laxative, a cardiac tonic, and a 
diuretic, 969 
Apomorphina, 604 

Apomorphine, action of, on muscle, 127 ; 
on the cerebellum, 216 ; may lead to 
obstruction of the bronchi, 238 ; action 
of, on the respiratory centre, 240 ; on 
the mucous membranes, 263 ; caution 
required in the administration of, in 
catarrhal conditions, 264 ; as a depres- 
sant expectorant, 255 ; effect of, on the 
frog’s heart, 307 ; on the cardiac muscle, 
316 ; as a general emetic, 373' 
Apomorphine, hydrochlorate of, charac- 
ters of, 848 ; action of, as an emetic, on 
the motor centres in the brain and the 
respiratory and vomiting centres in the 
medulla, 849; on muscular fibre, the 
pulse, 849 ; and the secretion of bron- 
chial mucus, 849; opium versnet 859 
Apoplexy, diagnosis between opium- 
poisoning, intoxication, and, 853 
Apples^ stewed, as a laxative, 389 
Aqua Ammoniai, 606, 640 

fortior, 606, 638 
Amygdalae amane, 606, 916 
Anethi, 506, 936 
Anisi, 606, 936 
Aurantii floris, 606, 888 
Aurantii florum, 606, 888 
C’amphorae, 606, 1018 
Carui, 606, 936 
Chlori, 606, 560 
Chloroformi, 606, 796 
Oinnamomi, 606, 1017 
Oreasoti, 606, 817 
Distillata, 606 
Fceniculi, 606, 934 
Laurocerasi, 606, 918 
Menth» piperitae, 606, 1004 
Menthae viridis, 606, 1006 
Pimentse, 606, 923 
Rosae, 606, 920 
Sambuci, 606, 939 

Aqueous solution of ferric nitrate, 747 
Aquifoliaoese, 894 
Araroba powder, 909 
Arbutin, as an astringent, 349 ; action of, 
on the kidneys, 436 ; as an antiseptic, 962 
Areca nut, as a vermicide, 408 ; nature 
of, 1062 

Argent! et potassii nitras, 677 
Oxidum, 648, 679 
lodidum, 667 


Argentum. See Silver 
Aristolochiace®, 1012 
Arnica, as a rubefacient, 344 

Camphor, action of, on the cardiac 
muscle, 316 

Flowers, characters, action, and uses 
of, 958 

Rhizome (root), 957 
Amstein, reference to, 313 
Aro ideas, 1052 
Arseniate of iron, 751 
Arseniate of sodihm — properties, action, 
and uses of, 720 

Arsenic, symM and atomic weight of, 
9 ; effect of habit in eating, 44 ; use of 
a small dose of, for gastric neuralgia, 
43 ; action of, on bacteria, 93 ; as an 
antiperiodic is sometimes more power- 
ful than quinine, 107 ; action of, on 
muscle, 127 et seq. ; on the ends of the 
vaso-motor nerves, 284 ; on the motor 
ganglia, 316 ; on the vaso-motor nerves, 
318 ; almost tasteless as a poison, 398 ; 
secondary effects of, as a poison, 398 ; 
destroys the glj^cogenic function of the 
liver, 402; as an alterative, 413; has 
a special action on tissue-changes, 416, 
in poisoning by, action of, on the urine, 
415; used in nervous debility, 416 ; in 
diseases of the skin, 416; in some 
chronic conditions of the respiratory 
organs, 416; as a poison, with its anti- 
dote, 488; character and general 
sources, 712 ; action of, on the skin, 
mouth, stomach, and nervous system, 
713; treatment in cases of poisoning 
by, 714; how chronic poisoning by, 
may occur, 714 ; bow the system may 
become habituated to it, as seen in the 
arsenic-eaters of Styria, 714 ; action of, 
on the blood, pulse, and heart, 716; 
on the blood-pressure in animals, 715 ; 
causes paralysis, 716 ; peculiarity of 
its action on the skin, 716 ; diagrams 
illustrating the epidermis of a frog 
before and after poisoning by, 716; 
uses of, in various diseases, 716, 717 ; 
diagram of section of lung of a guinea- 
pig poisoned by arsenious acid, 716; 
probable mode of action of, in phthisis, 
717, 718 ; mode of administration of, 
718 

Arsenic acid, physiological action of, 27 
Arsenic, iodide of, nature and use of, 720; 

solution of, and mercury, 721 
Aisenici iodidum, 557 
Arsenii iodidum, 667 
Arsenious acid, effects of, on the blood, 
73 ; as a local sedative (in minute 
doses), 376 ; properties, preparations, 
and uses of, 719, 720 
Arseuium, 712 

Arteries, nature and functions of, 262; 
blood only available for the nutrition 
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of cells while in the, 262 ; action of 
the pressure of the, on the circulation 
of the blood, 263 ; action of the heart 
on the, 263 ; effect of an upright and 
of a horizontal position on tlie circula- 
tion of the blood in the, 263 ; arrest of 
circulation in the, the cause of fainting 
and sliock, 264-266 ; schema of the 
circulation from the heart to the veins 
and the, 266-267 ; action of blood- 
pressure on the, 267 ; method of as- 
tertaining the blood-pressure in the, 
268-270 ; causes of alterations in 
blood-pressure of the, 270 ; how it may 
be raised and lowered, 271 ; relation of 
blootl -pressure to pulse-rate and the, 
271-276; effect of the, on pulse-curves, 
275-277 ; investigation of the action of 
drugs on the, 277-279 ; another method 
of ascertaining this, 281-283 
Arterioles, action of the, on the blood- 
, pressure, 263 ; effects of rapid dilata- 
tion of the, 264 ; schema of the circu- 
lation in the, 266-267 ; circulation in 
the, in the living body, 267 ; blood- 
pressure in the, and method of ascer- 
taining it, 268-270 ; diagram of the 
apparatus employed in this, 269 ; alter- 
ations in blood-pressure in the, 270; 
relation of pul^-rate and the, to 
blood - pressure, 271-275 ; diagrams 
illustrative of this, 272-273 ; effect of 
the, on pulse-curves, 275-277 ; inves- 
tigation of the action of drugs on the, 
277-283 ; two modes of estimating the 
contraction of the, 278 ; the method 
of direct observation, 278 ; the method 
of measurement by rate of flow, 281 ; 
mode of ascertaining whether a rise 
or fall in blood-pressure is due to the 
heart or to the, 292 ; action of digitaUn 
on the, 996 
Artocarpese, 1,028 

Asafostida, as an antispasmodic, 213, 214 ; 
as a carminative, 379 ; characters and 
uses of, 932, 933 ; as an antispasmodic, 
carminative, and expectorant, 933 
Asarum Europeeum or asarabacca, action 
of, internally, 1,012 

Ascidians, action of drugs on, 114 ; dia- 
gram of an ascidian, 233 
Asclepiadaceae, 970 

Asclepias, characters and use of, 970 ; as 
a diaphoretic, or expectorant, 970 
Asclepias incamata, as cardiac tonic 
and diuretic, 970 

Asparagus, as a stimulant diuretic, 433 
Asphxyial blood, stimulating effects of, 
on the medulla, 298 ; on sweat centres, 
438 

Ajstringents, action of, on the mucous 
membranes, 263 ; sulphate of copper 
as an astringent, 344, 676; nature, 
action, and uses of, 349,377; slaked 


lime as an astringent, 648 ; alum asy. 
655 ; salts of zinc as, 668 ; geranium 
as, 881 ; rhatany root as, 869 ; prinoa 
as, 894 ; rhus glabra (sumach) as, 
898 ; myrrh as, 893 ; kino as, 902 ; log- 
wood as, 908 ; catechu as, 914 ; rubus 
or blackberry as, 919 ; pale catechu as, 
961 ; bearberry as, 962 ; chimaphila 
as, 962; salvia as, 1,008; rhubarb as, 
1,011; rumex as, 1,011 ; oil of cinna- 
mon as, 1,017; the bark of quercus 
alba as, 1,031 ; galls or nutgalls as, 
1,081 ; elm bark as, 1,026 
Atheroma, emetics to be avoided in 
persons suffering from, 376 
Atomic weight of the elements, 9, 10; 
arrangement according to, 16 

and physiological action, relation 

between, 281 

and smell, relation of, 29 

and taste. 30 

Atonic dyspepsia, slight stimulants pro- 
duce appetite in, 363 
Atropeae, 984 
Atropina Sulphas, 986 
Sulphatis, Liquor, 986 
Unguentum, 986 
Atropina, 604, 985, 986 
Atropine, physiological action of, on the^ 
motor or efferent nerves, 26 ; effect of 
large and small quantities of, on the 
pulse, 36 ; action of, on oxidation, 69 ; 
on medusae, 111 ; on annulosa, 116; on 
muscles, 139, 141, 156, 157 ; as a seda- 
tive, 157 ; action of, on the spinal cord, 
163, 172; on tlie brain of the lower 
animals, 188 ; as a local and general 
anodyne, 201 ; as a mydriatic, 216, 219 
et teq . ; action of, on the respiratory 
centre, 240 ; on the vagus, 24 i ; when 
injected into the jugular vein. 245 ; has 
a slight and uncertain action on the 
respiratory centre, 250 ; but a powerful 
effect in completely arresting the se- 
cretion from the bronchial tubes, 250 ; 
cases in which it is useful as a pul- 
monary sedative when combined with 
apomorpbine, 260 ; diagram of pulse 
and blood-pressure curve caused by the 
actions of, on the heart, 272 ; action 
on the vessels, 282 ; destroys the in- 
hibitory action of the vagus on the 
heart in dogs and rabbits, 287 ; acta 
on the heart through the vagus-roots, 
297 ; might be useful in lessening pain 
or palpitation of the heart in persons 
with high blood-pressure, 299 ; with 
muscarine, restores the pulsations in> 
the heart-apex of the frog, 306 ; rapid 
action of, on the heart of the tmg, 
809; on the inhibitory power of the 
vagi, 310, 311; neutralises the action 
of muscarine on the heart, 814 ; action 
of, on the vagus centre, 817 ; on tbei 
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vaso-motor centre, 319; as a cardiac 
stimulant, 828 ; effect of, on the 
secreting cells of a gland, 855 ; the 
most powerful of all antisialics, 361 ; 
paralysing action of, counteracted by 
physostigmine, 361 ; as a local seda- 
tive, 376; action of, on the intestines, 
383; as an antihidrotic, 441; strong 
solutions of, applied to the conjunctiva, 
477 ; as a poison, with its antidote, 
488; antagonistic action of, to other 
drugs, 492-496 ; general action of 
belladonna or, in large and small doses, 
986 ; special action of, locally applied, 
986 ; on the brain, the spinal cord, and 
the motor nerves, 986, 987 ; on the 
muscles, the eye, and the circulation, 
987 ; on the urine, 988 ; on the intes- 
tines in large and small doses, 988 ; 
and on the temperature, 988 ; certain 
animals insusceptible to the action of, 
988 ; uses of, 989 ; as an antidote lo 
opium, 990 

Aurantiffi, 887 

Auricular septum, view of the, in the 
frog, 300 

Aves, 1086 

Azedarach, nature and use of, 894 ; chiefly 
as an anthelmintic, 894 

B. 

Bacilli, action of drugs on particular 
species of, 92 ; mode of experimenting 
on the action of drugs on reproduction 
of, 92 ; power of the spores of Uacdlust 
aidhracxJi to resist certain substances 
usually fatal to life, 94, 96 ; action of 
drugs on the development and growth 
of, 96. See also Bacteria 

Bacillus, the lactic ferment a, 79 ; treat- 
ment for destroying the tubercle bacil- 
lus, 533, 717 

BaoiUue Anthraois^ nature and action of, 
717 

tuherculosit, difference between 
the action of, and that of Bacillus 
aivthracUt 717 

Bacteria, killed by creasote, 79 ; origin 
and nature of, 80 ; diagram of the dif- 
ferent kinds of, 83 ; diseases caused by, 
82 ; importance of a knowledge of, 
in relation to disease, 82 ; divided by 
Pasteur into two classes, 82 ; life- 
history of, 82, 84 ; struggle for exist- 
ence between the different species 
of, 84, 86 ; between the organism 
and, 85; diagrams illustrating this 
struggle, 86, 87 ; action of phagocytes 
on, 86 ; action of drugs on the move- 
ments of, 88; and on the reproduc- 
tion of, in general, 89 ; the most de- 
structive substances to, 89; mode of 
experimenting to test the effects of 


drugs in destroying the germs of, 89,. 
90; comparative action of different 
drugs on, 91 ; action of drugs on par- 
ticular species of, 92 ; mode of experi- 
menting on the action of drugs on the 
reproduction of, 92 ; results of Koch’s 
experiments on, with three groups of 
disinfectants, 93, 94 ; action of drugs 
on the development and growth of, 96 ; 
table showing the strength of various 
disinfectants required to prevent the 
development of, 96 ; influence of tem- 
perature on the action of antiseptics 
on, 96 ; alterations in by heat and soil, 
96 ; possible identity of different forms 
of, 97 ; may be modified by cultivation, 
98 ; action of, and their products on 
the animal b^y, 98 ; list of diseases 
caused by, 99; alkaloids formed by, 
99 ; absorption of elimination of these 
alkaloids, 101 ; effect of drugs on the 
action of, in the animal body, 102 ; de- 
composition of food in the mouth due 
to, 362 ; action of salicylic acid on, 820. 
See also Antiseptics 

Bael fruit, beneficial action of, in dysen- 
tery, 387 ; characters, composition, and 
uses of, 891, 892 

Baker, Morrant, reference to, 856 
Balm. See Melissa 
Balsam, Canada, 1057 
Of Copaiba, 912 

Fir, 1057 

Peru, as a stimulant expectorant, 
255 ; nature, action, and uses 
of, 902, 903 

Tolu, as an expectorant, 265, 903 
Balsamitiorai, 1030 

Baptisin, as a hepat ic stimulant, 403, 405 
Barbaloin, nature and reaction of, 1042 
Barium, symbol and atomic weight of, 
9 ; its relation to other members of a 
group, 16 ; physiological action of, 27 ; 
salts of, action of, on muscles, 129, 135, 
136, 142; causes contraction of the 
vessels, 281 ; action of, on the heart of 
the frog, 307 ; salts of, action of, on 
the cardiac muscle, 316 ; and on the 
capillaries, 318 ; antagonism of, to 
other drugs, 492-495 
Barium chloride, action of, on bacteria, 93 
Bark, Angostura, 881 
Bebeeru, 1021 
Calisaya, 940 
Canella alba, 867 
Casca, 916 
Cascarilla, 1022 
Cinchona, 939 
Cinchona, Red, 910 

Yellow, 910 
Cinnamon, 1016 
Coto, 1017 
Cotton root, 872 
Larch, 1061 
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Bark — 

Mezereon, 1022 
Oak. 1030 
Paracoto, 1017 
Pomegranate root, 926 
Quebracho, White, 969 
Sacred, 895 
Sassj, 916 
Soap, 918 

Barley, pearl, 1064 

Baryta salts, as jxnsons, with antidote, 488 
Basham's mixture, 746 
Baths, cold, as anaphrodisiacs, 461 ; hot 
foot, hip, and mustard, as indirect 
emmenagogues, 463 ; may be either 
local or general, 459 ; three chief kinds. 
469, 460; the cold bath, 460-462; the 
cold pack, 463 ; cold sponging, 463 ; 
cold douche, 463 ; the spinal douche, 
464 ; the ascending douche, 464 ; sitz 
hath, 464, 465 ; cold foot-bath, 466 ; 
cold compresses, 465 ; tepid baths, 466 ; 
warm baths, 466 ; hot baths, 467 ; hot I 
foot-bath, 407 ; hot sitz baths, 467 ; ! 
poultices, 468 ; medicated baths, 469 ; 
sea-bathing, 469 ; carbonic acid bath, 
469, 683 ; acid bath, 469 ; alkaline bath, 
470 ; sulphurated bath, 470 ; mustard ^ 
bath, 470; pine bath, 470; vapour t 
baths, 470; calomel fumigation, 471 ; I 
air baths, 471 ; the Turkish bath, 471 ; ! 
friction and inunction, 472-474 | 

Bat’s wing, Luclisinger’s experiment with ! 

a, 138 I 

Baxt, reference to, 854 
Baxter, B., reference to, 61 
Beads, jumble, 903 
Prayer, 903 

Bean of St. Ignatius, 971 
Bearberry, and bearberrj* leaves, 961 
Beaumont, Dr., references to his observa- 
tions on the case of Alexis St. Martin, 
369, 407 

Bebeerine, action of, on bacteria, 89 ; as 
an antiperiodic, 107 

Bebeeru bark, as an antiperiodic, 107 ; 

characters and composition of, 1021 
Beberinae sulphas, 1021 
Beberine, sulphate of, properties, action, 
and uses of, 1021 

Beef -tea rcr^Mialcohol,as a stimulant, 774 
Beer yeast, 1073 

Belladonna, difference of action of, in 
men, rabbits, and dogs, 54 ; as a seda- 
tive, 157 ; action of, on frogs, 171 ; as 
a spinal stimulant, 182 ; as a narcotic, 
200 ; as a local and general anodyne, 
201, 202 ; as a mydriatic, 219 ; action 
of, on 1 he respiratory centre, 250 ; on 
palpit ation of the heart, 338 ; as a local 
sedative, 376 ; as a purgative, 386 ; as 
an antihidrotic, 441 ; its action in in- 
continence of urine, 446 ; as a poison, 
with its antidote, 488 ; antagonism of. 


to opium, 494 ; preparations, 986 ; ac- 
tion, 986 ; uses, 989 
Belladonna leaves, 984 

Root, 986. For general action of 
belladonna, sea Atropine 
Belladonnine, as a mydriatic, 219 
Bennett, Hughes, reference to, 160 
Benzin, properties and uses of, 762 
Benzoates, test for, 694 
Benzoate of ammonium, 643, 964 
of lithium, 632 

of sodium, action of, on enzymes, 78 ; 
on bacteria, 94, 96 ,* uses of, 628 
Benzoated lard, 1084 
Benzoic acid, action of, on enzymes, 78 ; 
on bacteria, 91 r 94, 95; as a stimulating 
expectorant, 255 ; action of, on the 
kidneys, 436 ; preparation and proper- 
ties of, 964 ; action of, as an antisci)tic, 
964 ; as diaphoretic, 96.5 ; uses of, 965 
Benzoin, as a stimulating cxjxictonint, 
256 ; characters of, 963 ; and i)rej)fira- 
tions of, 964 ; compound tincture of, 964 
Benzol, action of, on bacteria, 93 
Benzoyl tropine, as a mydriatic, 219, 223 
Berber! daceie, 842 

Berlierine, character and action of, 837, 
838, 841, 883 

Bergamot, oil of, characters and uses of, 
890 

Bergmann, reference to, 100 
Bernard, Claude, references to, 38, and n., 
66, 147, 160, 358, 860 
Bernstein, references to, 174, 235, 237 
Bert, Paul, reference to, 94 
P>eryllium, gjinbol and atomic weight of, 
9 ; physiological action of, 27 
Bezold, Von, references to, 286, 288, 296 
Bicarbonates, test for, 694 
Bicarbonate of potassium, 608 

of sodium, action of, on the gastric 
juice, 364 ; nature of, 622 
Bichloride of ethidene, as a general an®8- 
tlietic, 206 ; of methylene, as a general 
ame-sthetic, 205 ; nature of, 796 
Bichromate of f)ota88ium, as a poison, 
with its antidotes, 489 ; nature and 
uses of, 616 

Bierlermann, reference to, 133 
Bigelow, Dr., reference to his use of ether, 
212 

Bile, utility of emetics to expel, from the 
gall-bladder, 874 ; and to remove it 
from the body in cases of biliousness, 
fevers, and agues, 876; nature and 
functions of the, 399-406 ; use of chola- 
gogues in removing the, i^ra the body, 
407 ; action of acids on the, 670 ; of 
pilocar|>ine, 886 ; of leptandra, 1002 ; 
of aloes, 1044 ; purified ox-bile, 1082 ; 
its composition, action, and uses, 1082 
Bin-oxalate of potassium (salts of lemon 
or eorrel), as a poison, with its anti- 
dote, 487 
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Binz, Prof., references to, 62, 72, 166, 649, 
874 

Birds, action of opium on, 851 
Bismuth, properties, preparation, action, 
and uses of — 

Carbonate of, 731, 733 
Citrate of, 738 

and ammonium, 734 
Common, 730-732 
Oxide of, 731 
Purified, 732 

Solution of citrate of, and ammonium, 
733 

Subcarbonate of, 733 
Sub-nitrate of, 731, 732 
Bismuth, symbol and atomic weight of, 
9 ; a mild irritant to the stomach, 363 ; 
salta of, as a local sedative, 376 
Bismuth subnitrate, as an astringent, 349 
Bismuth! et ammonii citras, 734 

Citratis liquor, 733 

Carbonas, 732 
Citras, 732 
Subnitras, 732 

Bisulphide of carbon, action of, on bac- 
teria, 93 ; action and uses, 760 
Bisulphite, test for, 696 
Bisulphite of sodium, 630 
Bitartrate, test for, 696 
Bites of venomous serpents or of rabid 
dogs, utility of caustics in, 347 ; ne- 
cessity for care in cauterising for dog- 
bites, 347 

Bitters, action of, 364 
Bittersweet. See Dulcamara 
Blackberry, 919 
Black Haw, 939 
Pepper, 1012 
Wash, 691 

Bladder, diagram to show the effects on 
the cerebral circulation of rapidly 
emptying the, 264 ; action of drugs on 
the, 443-446 ; situation of the nerve- 
centre of the, 444 ; and of the cerebral, 
444 ; action of vesical sedatives on, 
444 ; and vesical tonics, 446 ; urinary 
sedatives and astringents, 446 ; treats 
ment of inflammation cf the, 446 ; re- 
sult of distension of the, and of stone 
in the, 461 ; utility of pareira root in 
chronic catarrh of the, 842 ; action of 
buchu leaves on the mucous membrane 
of the, 882 ; of pilocarpine, 884, 886 ; 
of physostigmine, 907 
Blagdon, 8ir Charles, reference to, 440 
BlaSe, reference to, 26 
Blastomyoetes, 83 

Blatta orientalls, as a stimulant diuretic, 
433 ; as an aplirodisiac, 460 
Bleeding, local, or by leeches or by wet 
cupping, usefulness of, in inflammation 
and fever, 420; as an anaphrodisiao, 
451 

Blisters, probable action of, in inflam- 


mation, 342, 343 ; various diseases in 
which they are useful, 346 ; as anti- 
pyretics, 418 

Blood, red corpuscles of the, effect of 
heat and cold on, 63 ; action of drugs 
on the, 70; effects of oxygen and other 
gases on the, 69-71 ; various consti- 
tuents of the, — haemoglobin, 70-72 ; 
oxy-haemoglobin, 70-72; haematin, 70- 
71 ; methffimoglobin, 71-72 ; effects of 
carbonic acid on the, 70; of hydro- 
cyanic acid, 70 ; of nitrites, 71 ; altera- 
tions effected in the interchange be- 
tween the air and the, 72 ; poisoning 
of the, produced by the bacillus septic- 
temiae, 99-100 ; action of, on the brain, 
192-200; state of the, in respiratory 
coinplication.s, 2.37-240; effect of ex- 
cessive venosity of the, on the respira- 
tory centres, 237-238 ; condition of the, 
in suffocation, and in nitrite and car- 
bonic oxide poisoning, 239, 240 ; differ- 
ence in the quality of, in the arteries and 
in the veins, 262 ; importance of the pres- 
sure of the arteries and veins on the 
circulation of the, 263 ; action of the 
heart in reference to the, 263 ; fainting 
and shock caused by the sudden arrest 
of tlie supply of, to the brain, 264, 266 ; 
schema of the circulation of the, 265- 
267 ; diagram illustrating this, 266 ; 
circulation of the, in the living body, 
267 ; nature of arterial tension, or 
blood-pressure, 267 ; method of ascer- 
taining the blood-pressure, 268 ; altera- 
tions in blood-pressure and their causes, 
270; how this pressure may be raised 
and lowered, 271 ; relation of pulse-rate 
and arterioles to blood-pressure, 271- 
276 ; diagrams illustrative of blood- 
pressure, 272 et %eq.\ effect of the 
arterioles on blood -pressure and pulse- 
rate, 276-277; investigation of the 
action of drugs on the blood-vessels, 
277-280 ; another method of ascertain- 
ing this, 281-283 ; venous, causes con- 
traction, and oxygenated, dilatation of 
the vessels, 282 ; action of other parts 
on blood-pressure, 286 ; reflex contrac- 
tion of blood-vessels, 285; action of 
drugs on this reflex contraction, 286 ; 
compatative effect of heart and vessels 
on blood-pressure in different animals, 
287-288 ; influence of nerves on blood- 
pressure, 289-292 ; causes of alteration 
in blood-pressure and pulse-rate, 293 ; 
action of the heart on blood-pressare, 
292; action of styptics on the, 350; 
coagulation of the, caused by alum, 
lead acetate, and ferric chloride, 850 ; 
action of hsematinics in improving the 
quality of the, 412 ; nature and action 
of the red corpuscles of the, 412 ; the 
various constituents of, 412; pressure 
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of the, in the glomeruli, and the com- 
position of the, two factors in the 
rapidity of the secretion of urine, 427, 
430; experiment with digitalis on 
blood-pressure, 430, 431 ; action of hy- 
drocyanic acid on the, 687 ; of caustic 
alkalies injected into the, 599 ; action 
of the metis on the, 665 ; of mercury, 
685; of salts of iron, 740; of alcohol, 
767 ; of spirit of ether, 782 ; of nitrite 
of amyl, 785 ; of nitro-glycerine, 789 ; 
of choral hydrate, 792; of purified 
chloroform, 797, 799 ; of carbolic acid, 
814; of creasote, 817; of antipyrin, 
824 ; of erythroxylon, 879 ; of caffeine, 
871 ; of Jamaica dogwood, 913 ; of oil 
of eucalyptus, 925 ; of quinine, 946 ; 
of oil of valerian, 952 ; of sulphate of 
strychnine, 974; of curare, 976; of 
gelsemium, 978; of tobacco, 993; of 
digitalin, 996 ; of thymol, 1006 ; of 
tannic acid, 1032 

Blood-letting, as a local anodyne, 201 
Bloodroot. See Sanguinaria 
Blue cohosh, 842 
Bocci, reference to, 401 
Body, Remedies Acting on the 
Subface of the, 340-351. See 
Remedies, &c. 

Boehm, references to, 124, 245, 284, 315, 
836, 996 

Boerhaave, reference to, 444 
Boisbaudran, L. de, on molecules, 27 
Bon, M. Gustav le, reference to, 103 
Bones, action of phosphorus on the, 710 
Boracic acid, action on bacteria, 94, 95 ; 

nature and properties of, 581 
Borates, test for, 594 
Borax, action of, on enzymes, 78 ; on 
bacteria, 91, 94, 95; as an antiseptic 
for cleansing the teeth, 352 ; as an anti- 
sialic, 361 ; as a direct emmenagogue, 
463 ; nature and uses of, 624 ; its de- 
rivatives, glycerinum boracis and mel 
boracis, 624 

Boric or boracic acid, properties of, 3cc., 
681 

Bomeol, action of, on the brain and 
spinal cord, 213 ; on the cardiac muscle, 
316 

Boron, symbol and atomic weight of, 9 
Borosalicylate of sodium, 91 
Botkin, Jnr., reference to, 29 
Bouchard, reference to, 101, 401 
Bouley, r^erence to, 369 
Bowditch, reference to, 304 
Bowels. See Intestines. 

Bowman, reference to, 422-423 
Bbain, Action of Dbuob on the, 188- 
216; in the frog, 188; in mammals, 
184; of frogs, rabbit^ guinea-pigs, 
monkeys, dogs, and caU, 183-186; 
diagram of tiie brain of a frog, 184 ; 
diagram of the brain of a monkey, 185 ; 


arrangement of the motor and sensory 
centres of the, in the lower animals,. 
186 ; depressant action of drugs on the- 
motor centres of the, 187 ; method of 
investigating the action of drugs on the 
excitability of the, 187 ; irritant action 
of drugs on the motor centres of the, 
188-190 ; action of drugs on the sensory 
and psychical centres of the, 191-212 ; 
effect of drugs upon the time required 
for mental processes, 191 ; drugs which 
increase the functional activity of the, 

1 92 ; nerve stimulants, 1 92 ; cerebral 
stimulants, 192 ; effects of posture and 
mastication on the action of the, 192 ; 
stimulating effects of smoking, sips of 
alcohol, and tea and coffee on the, 193- 
194 ; suction causes an increased sup- 
ply of blood to the, 194 ; diagrams illus- 
trating action on circulation of, by pos- 
ture, mastication, and sucking, 193 ; 
exercise causes increased activity in- 
the, 194; sipping a powerful stimulant 
to the, 194 ; alcohol one of the typical 
stimulants of the, 196; direct action 
of strychnine and caffeine on the, 196 ; 
drugs which lessen the functional ac- 
tivity of the, 196-211 ; hypnotics or 
soporifics induce sleep, 196; effects of 
different degrees of sleep on the, 196- 
197 ; action of hypnotics on the, 196- 
200 ; of narcotics, 2i)0 ; peculiar action 
of alcohol on the, 200; peculiar physio- 
logical conditions of the, 200; action 
of anodynes or analgesics, 201-203; 
causes and transmission of pain, 202 ; 
adjuncts to anodynes, 203 ; action of 
anaesthetics on the, 203-210; of anti- 
spasmodics, 212; of drugs on the cere- 
helium, 216; different kinds of spirits 
appear to affect different parts of the, 
216; fainting and shock caused by 
arrest of the supply of blood to the, 
264, 266; action of the, on vomiting, 
371 ; action of bromide of TOtasfdum 
on the, 654 ; of strong solution of 
ammonia, 639 ; of alcohol, 769 ; of 
spirit of ether, 782 ; of cliloril hydrate, 
792 ; of hydrochlorate of apomorphine, 
849 ; of codeine, 860 ; of opium, 864 ; 
of sanguinaria, 863; of citrate of caf- 
feine, 871 ; of oil of eucalyptus, 926 ; 
of coni me, 982 ; of oil of valerian, 962 ; 
of strychnine, 975; of belladonna or 
atropine, 986 

Brandy as a cardiac stimulant, 828; 
nature, &c., of, 773. 776 

Bread, as a demulcent, 847 ; crumb of, 
1053 

Brefeld, his classification of organised 
ferments, 81 

Brieger, references to, 99, 101 

Broi^-hydrate, antagonism of, to atro- 
pine, 495 ; nature, action, and use of, 796' 
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Bromic acid, physiological action of, 27 
Bromides, test for, 594 
Bromide of Ammonium as a hypnotic, 
199; as an anaphrodisiac, 451; 
nature of, 666 

Calcium, as a hjrpnotic, 199, 656 
Ethyl, 206, 789 
Lithium, 556 
Potassium, 663 
Sodium, 656 

Zinc, as a hypnotic, 199, 672 
Bromide of potassium, action of, on the 
motor centres of the brain, 187 ; lessens 
the functional activity of the brain, 196 ; 
as a hypnotic, 199 ; as an anodjme, 202 ; 
as an antispasmodic, 213 ; action of, as 
an antispasmodic, 214 ; on the vessels 
of circulation, 286; as an anaphro- 
disiac, 461 ; action of, 663 ; action of, on 
the spinal cord and the brain, 663 ; uses 
in nervous diseases and as a h 3 rpnotic, 
664 ; allays excitability and irritability, 
664 ; in epilepsy and sickness, espe- 
cially in pregnancy and sea-sickness, 
656 ; as an anaphrodisiac, 655 
Bromide of sodium, as a hypnotic, 199 
Bromides, mixed, 666 
Bromine, symbol and atomic weight of, 9 ; 
action of, on infusoria, 65 ; on enzymes, 
78 ; on bacteria, 89, 91, 93, 95 ; as a caus- 
tic, 344 ; as a poison, with its antidote, 
486 ; characters, test, and uses of, 652 
Bromo-camphor, antispasmodic powers 
of, 213 

Bromoform, as a general ana38thetic, 205 
Bronchial asthma, pathology o^ 269; 
treatment, 260 

Bronchial tubes, atropine completely 
arrests the secretion from the, 260; 
action of drugs on, 269 
Bronchitis, chronic, cod-liver oil affords 
more relief in, than any of the ordinary 
expectorants, 264 ; importance of an 
emetic in, 266; ipecacuanha, either 
alone or combined with squills, as ex- 
pectorant in, 255; with great depression 
and feeble circulation, carbonate of 
ammonium to be preferred, 265 ; import- 
ance of warmth and moisture in, 265 ; 
of respirators, warm clothing, &c,, in, 
266 ; value of certain plasters in, 266 ; 
tartar emetic ointment and croton-oil 
liniment sometimes of use in, 346 
Bronchitis kettle, nature and use of, 481 
Broom, as a reMgerant diuretic, 432; 
broom and broom-tops, characters and 
composition of, 900 ; physiological 
action and therapeutical uses of, 900 
Brown-»S6quard, reference to, 244 
Brucine, effects of, on the blood, 72 ; 
as a spinal stimulant, 181 ; action of, 
on the respiratory centre, 240; an- 
tagonism of, to chloral, 496 ; acts like 
strychnine, 975 


Brdcke, Professor, reference to, 995 
Brunton, Dr. L., references to, 29, 37, 42, 
47, 66, 124, 129, 160, 176, 186, 228, 
273, 276, 288, 294, 296, 312, 381, 401, 
430, 431, 493, 497, 606, 900 
Bryonia, or bryony, characters and use 
of, as a hydragogue cathartic, 930 
Bubnoff, reference to, 837 
Buchheim, references to, 37, 160 
Buchner, reference to, 98 
Buchu, as a stimulant diuretic, 433 j 
action of, on the bladder, 446 ; buchu 
leaves, nature, action, and use of, 882 
Buckthorn, nature, action, and use of,. 
895 

Burdock, 960 
Burgundy pitch, 1062 
Burnett, Sir W,, reference to, 671 ; his 
disinfecting fluid, as a poison, with its 
antidote, 488 
Burseraceae, 893 
Butternut. See Juglans 
Butyl-chloral, as a general amodyne, 201,. 
202 ; characters, action, and uses of,. 
794 

Butyric acid, action of, on bacteria, 93 
Buxine, as a spinal stimulant, 181 
Byttneriaceie, 875 


C. 

Cabbage-rose petals, 920 
Cacao- butter, 875 
Cadaverine, 100 

Cadmium, symbol and atomic weight 
9 ; its relation to other members of 
group, 16 ; physiological action of, 27 ; 
effect of, on muscle, 127 ^ seq, ; causes 
slight contraction of the vessels, 281 ; 
cadmium sulpliate, as an astringent, 
349 

Caesalpiniae, 909 

Cajsium, symbol and atomic weight of, 
9 ; its relation to other members of a 
group, 16 ; physiological action of, 27 
Caffeina, 504 
Caffeinas citras, 604, 870 
Caffeine, action of, on oxidation, 70 ; on 
medusae. 111; on annulosa, 116; on 
muscles, 130, 136 et ieq , ; on the spinali 
cord, 160 ; as spinal stimulant, 181 ; 
on the brain, 195 ; on the accelerating 
centre, 318 ; on the vaso-motor centre,. 
319 ; on the cardiac muscle, 316 ; as a 
cardiac tonic, 331 ; as a hydragogue 
diuretic, 432 ; anta^nism of, to mor- 
phine, 494, 496; (theine, guaranine). 
characters of, 870; action of, on the- 
nerve-centres, and on muscular fibre, 
871 ; on frogs and warm-blooded? 
animals, 871 ; on the brain, medulla, 
respiration, blood-pressure, and pulse, 
871 ; on the saliva^ secretion and the^ 
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intestines, 871 ; on the temperature, 
872 ; as a diuretic, 872 
Cahouis, reference to, 160 
Oajuput oil, as a rubefacient, 344 ; and 
carminative, 379 ; oil of, characters and 
uses of, 924 ; as a powerful stimulant, 
antispasmodic, and rubefacient, 924 
Oalabar bean as a myotic, 219; as a 
poison, with its antidote, 488 ; charac- 
ter, composition, and preparations of, 
904, See also Physostigma 
'Calabarine, as a spinal stimulant, 181 ; 

antagonism of, to chloral, 495 
Calamine, prepared, 670 
Calamus, 1062 
Calcii hydras, 647, 648 
•Calcium, symbol and atomic weight of, 
9 ; its relation to other members of a 
group, 16; and specially to lithium, 
17 ; physiological action of, 27 ; action 
of, on the muscles, 134, 142; causes 
great contraction of the vessels, 281 ; 
salts of, and distilled water prolong 
the beating of the frog’s heart, 306 
•Calcium salts, sources and reactions of, 
646 ; general preparation of, 647 ; im- 
purities and tests of, 647 ; characters 
and uses of, 646 et $eq. 

Bromide of, 566 

Chloride of, action on bacteria, 93,661 

Hypophosphite of, 663 

Precipitated Carbonate of, 651 
Phosphate of, 652 

See also under Lime 
-Calendula (marigold), 959 
Calomel, antiseptic power of, 106 ; action 
of, on the stomach, 369 ; on the pan- 
creatic juice, 408; as a diuretic, 432, 
686 ; its action and uses, 691 
Calomel fumigation, 471 
Calumba and Calomba root, characters, 
composition, and preparations of, 840 ; 
actions and uses of, 841 
Calyciflorm (sub-class III.). 899 
•Camphor, action of, on bacteria, 95 ; on 
ascidians, 114 ; and on annulosa, 116 ; 
curious exciting action of, on the brain 
and the medul^ 190; action of, as an 
antispasmodic, 213 ; on the ear, 229 ; 
on the vaso-motor centre, 319 ; on the 
cardiac muscle, 316; as a cardiac 
stimulant, 326, 329 ; as a popular 
remedy to cut ^ort coxyza or catarrh, 
331 ; compound liniment of, and cam- 
phor, as a rubefacient, 344; as an 
anaphrodisiac, 451 ; use of, in lini- 
ments, 615; characters, composition, 
and preparations of, 1018 ; action of, 
as a stimulant and rubefacient, 1018; 
as a diaphoretic and anaphrodisimc, 
1019; action of, on the heart, nerve- 
centres, and the temperature, 1019; 
sises of, externally and internally, 
1019 


Camphor, monobromated, characters of, 
1019 ; action and uses of, 1019 ; as a 
sedative, 1019 
Campylospermae, 930 
Can^a Balsam, 1067 
Pitch. 1062 
Turpentine, 1067 
Canadian hemp. See Apocynum 
Canellacese, 867 

Canella bark, an aromatic bitter and 
tonic, 867 

Cannabin, action of, on brain of dogs, 188 
Cannabinese, 1026 
Cannabis, American, 1026 
Cannabis indica, as a hypnotic, 199 ; as an 
anodyne, 202 ; action of, in producing 
visions, 228 ; doubtful value of, as an 
aphrodisiac, 450 ; as a poison, with its 
antidote, 488; character, action, and 
uses of, 1026 

Cantharides, as a vesicant, 344 ; as a 
stimulant diuretic, 433 ; action of, on 
the kidneys, 436 ; produces both albu- 
minuria and hjematnria, 435 ; its action 
on the urine, 445 ; as an aphrodisiac, 
450; as a direct emmenagogue, 453; 
as a |X)ison, with their antidotes, 488 ; 
character and composition of, 1091 ; 
action of, externally and internally, 
1091 ; on the salivary glands and on 
the urinary organs, 1092 ; uses of, ex- 
ternally as an irritant and a counter- 
irritant, 1092 ; witli diagrams, 1093, 
1094 ; and internally, 1094 ; precautions, 
1094 

Capillaries, list of drugs by which they 
are stimulated, depressed, or paraljrsed, 
318; a certain abnormal condition of 
the, one of the chief causes of dropsy, 
337 

Caprifoliacese, 939 
Ca|>sicam, as a rubefacient, 344 

Fruit, characters and composition of, 
984 ; action and uses of, 984 
Caraway, as a carminative, 937 
Fruit, 936 
Oil of, 937 

Caraway and oil, as a carminative, 379 
Carbolic acid, action of, on enzymes, 78 ; 
on bacteria, 91>-92 ; os a deodorizer, 
104 ; its superiority for removing smell 
from the hands, 106; as a sedative and 
an amesthetic, 157; one of the chief 
local ansssthetics, 204 ; action of, on 
the vaso-motor centre, 319 ; as a caus- 
tic, 344 ; as an astringent for the teeth, 
352 ; liquefied as a remedy for tooth- 
ache, 353 ; as a local gastric sedative, 
376; as a poison, with its antidote, 
489 ; antagonism of, to chloral, 496 ; 
characters, tests, and preparations of, 
813; action of, as a de^orizer and 
disinfectant, 813; on the skin and 
mucous membranes, 614 ; on the blood. 
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muscle, nerve, and medulla oblongata, 
814; on the spinal cord, respiratory 
and vaso*motor centres, 814; on the 
cerebral, sweat and salivary centres, 

' 814 ; on the temperature, 814 ; how 
excreted, 815 ; poisoning of, treatment, 
816 ; uses of, 815-816 

Carbon, symbol and atomic weight of, 9 ; 
found in three forms, and in various 
compounds, 14 ; its relation to other 
members of a group, 16 ; its forms, 
641-643 

Carbon, bisulphide of, character, action, 
and uses of, 760 

Carbon compounds, fatty series, 769 et 
seq, ; properties and general action of, 
769, 760; aromatic series, 807-826; 
general characters of, 807 et seq . ; 
action of, 811 ; their antiseptic and 
antipyretic power, 811. See Hydro- 
carbons 

Carbon monoxide. See Carbonic oxide 

Carbonates, test for, 594 

Carbonate of Ammonium, 640 
Bismuth, 733 
Lead, 703 
Lithium, 631 
Magnesium, 658, 660 
Potassium, 604, 607 
Sodium, 618, 621 
Zinc, 667, 670 

Carbonate of sodium, action of, on the ear, 
229 ; on the mucus from the trachea, 
262 ; as a poison, with its antidote, 
487 

Carbonic acid, action of , on protoplasm, 
61 ; as a local anodyne, 201 ; action of, 
on the blood, 283; as a refrigerant 
diuretic, 432; as a poison, with its 
antidote, 487 ; as choke-damp, with its 
antidotes, 487 ; properties of carbonic 
acid, 583 ; action and uses of, 683 ; 
effects of, in the mouth, the stomach, 
and the intestinal canal, 583 ; poison- 
ing by, 684 ; has three stages — dyspnoea, 
convulsions, and paralysis, 684 ; its 
treatment, 686 

Carbonic oxide, compound with haemo- 
globin, 72; action nf, on muscles, 127 
et %eq. ; on the vagus-oentre, 317 ; effects 
of poisoning by, on the colour of the 
blo^, 240 ; as a poison, with its anti- 
dote, 486 

Cardamoms, as carminatives, 379 ; as 
stimulants and carminatives, 1038 

Cardiac muscle, drugs which stimulate or 
depress, 316 

Cardiac poisons, action of different kinds 
of, 308, 316 

Cardiac sedatives, nature and action of, 
838, 339 

Cardiac stimulants, nature and action of 
and list of the principal, 328 

Cardiac tonics, 249; nature of, and list 


of the principal, 331 ; conditions and 
diseases of the heart in which they are 
most useful, 332-334 ; the question aa 
to the use of digitalis in aortic re- 
gurgitation considered, 333-334; riska 
attending the administration of digi- 
talis and other cardiac tonics, 336 ; 
cimicifuga (black snakeroot) as a 
cardiac tonic, 837 ; apocynin and 
apocynein as, 969 

Carlsbad water, probable cause of ita 
efficacy in hepatic diseases, 407; nature 
and uses of, 625 

Carminatives, nature of the action they 
exert on the stomach, 378, 379 ; list of 
the chief, 379 ; their principal uses, 
379; cloves as, 922 , asafoetida as, 933 ; 
fennel fruit as a, 934 ; oil of anise as, 
936 ; oil of dill as, 936 ; oil of caraway 
as, 937 ; oil of coriander as, 938 ; oil 
of chamomile as, 966 ; oil of rosemary 
as, 1003; oil of lavender flowers as, 
1004 ; oil of peppermint as, 1004 ; oil 
of spearmint as, 1005; hedeoma or 
pennyroyal, 1007 ; expressed oil of 
nutmeg as, 1016 ; oil of cinnamon as, 
1017 ; garlic as, 1040; cardamons as, 
1038 ; saffron as, 1039 
Carolina pink. See Spigelia 
Carron oil, origin, composition, and uses- 
of, 649 

Carrot as a stimulant diuretic, 433 
Casca bark (sassy bark), composition^ 
action, and uses of, 915 
Cascara Sagrada as a purgative, 389, 895 
Cascarilla, 1022; cascarilla bark as a 
stimulant, tonic, and expectorant, 1022 
Cash, Dr , references to, 46, 124, 129, 
135, 137, 142, 150, 280, 281, 493, 606,. 
974 

Cassia, as a laxative, 389 ; cassia pulp, 
characters and use, 911 ; purging cassia, 
911 

Cassia fistula, 911 

Castanea, characters and uses of, 1034 
Castor, antispasmodic action of, 214 ; its^ 
characters and therapeutics, 1077 
Castor oil, nauseous taste of, owing 
almost entirely to its odour, 230 ; as a 
purgative, 389, 1024 ; as a vermifuge, 
408; characters and preparations of, 
1024 ; composition, action, and uses of,. 
1024 ; mode of administration, 1025 
Cat, eiisiest mode of anaesthetising, 210 ; 
diagram of curve of the pul^ mid 
blood-pressure in a, after mvision of 
the spinal cord and injection of ery- 
throphloeum, 273 

Catalysis, effects of, on different sub* 
stances, 73 

Oataplasma carbon is, 606, 641, 1068 
Gonii, 506, 931 
Fermenti, 506, 1063, 1073 
Lini, 606, 877 
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Cataplasma — 

Sinapis, 506, 864 
Sodae cWorinatae, 506, 651 
Cataplasms, or poultices, 606 
Catarrh, with copious secretion of mucus, 
a combination of morphine and atro- 
pine useful in, 250 ; camphor a popular 
remedy in common, 831 
Catechu, as an astringent, 349 ; for the 
teeth and gums, 852, characters, com- 
position ana uses of, 914, 951 
Cathartics. See Purgatives 
Catheter, importance of cleansing and 
disinfecting, 105 

Caulophyllum (blue cohosh), character, 
composition, and uses of, 842 
Caustic Ammonia, as a poison, with its 
antidote, 487 ; caustic lime, as ditto, 
487 ; caustic jwtasb, or soda, as ditto, 
487 

Lunar, 676 

Mitigated, 677 
Potash, 608 
Soda, 621 

Caustics, nature and uses of, 346 ; general 
action of the alkaline group of metals 
as, 597 ; alum as a caustic, 654 
Celandine. See Chelidonium 
Celastrineae, 894 

Cells how kept alive, and cause of death 
of, 262 

Cera alba, 1090 
Cerates, or ointments, 606 
Oeratum, 506, 1081, 1090 

Camphone, 606, 1018, 1090 
Cantharidis, 606, 1084, 1090, 1091 
Cetacei, 606, 1086, 1090 
Extracti cantharidis, 606, 1084, 1090, 
1091 

Plumb! subacetatis, 606, 704, 1084, 
1090 

Besinas, 506, 1061, 1018, 1090 
SabinsB, 506, 1084, 1090 
Cerebellum, action of drugs on the, 216 ; 
different kinds of spirits appear to affect 
different parts of the, 215 ; action of 
alcohol on the, 770 

Cerebral affections, blisters useful in, 
346; circulation, diagram to show the 
effects on, of rapidly emptying the 
bladder, 264 ; stimulate, nature and 
action <^, 192-196 ; action of carbolic 
acid on the cerebral centres, 814 ; tea 
as a powerful stimulant, 870 
Cerium oxalate, as a local sedative, 376 ; 
characters, uses, &c. of, 667 
Symbol and ato^c weight of, 9 ; 
physiological action of, 27 
Cetacea;, 1086 
Cevadilla, 1046 

Chalk, as an astringent, 849 , as a denti- 
frice, 862 ; as a direct antacid, 870 
Chalk, prepared, 647-660; officinal pre- 
parations of, 650 ; mixture of, 660 ; 


aromatic powder of, 650; compound 
powder of, 660; lozenges of, 660; 
hydrargyrum cum cretfi contains, 660 
Chamomile, characters and uses of, 965 
German, 966; a bitter, carminative, 
and anthelmintic, 956; infusion 
of, 966 

Oil of, 955 ; a tonic, stomachic, and 
carminative, 956 

Chaperon’s experiments on inhibitory 
paralysis, 166 

Charcoal, reputed power of, for attracting 
oxygen, 73 ; as a decslorizer, or anti- 
septic, 106 ; as a dentifrice, 352 ; action 
of, on the stomach, 378 ; chief action 
of, 541 

Charcoal, animal, preparation and con- 
stituents of, 642 

Purified animal, preparation, cha- 
racters, and uses of, 642 
Wood, its preparation, characters, 
action, and uses, 641 ; poultice of, 
how to make, 641 

Charcoal fumes, as a poison, with its anti- 
dote, 487 

Charta Canthandis, 606, 1091 

Epispastica, 606, 966, 1067, 1061, 
1085, 1090, 1091 
Potassii nitratis, 607 
Sinapis, 607, 864 

Cheken, composition, action, and uses of, 
923 

Chelidonium (celandine), characters, 
composition, and uses of, 863 
Chemical constitution and physiological 
action, connection between, 30 ; the 
most important subject in pharmaco- 
logy, 32 

Chemical reactions, number and nature 
of, 24 ; of the metallic elements divided 
into two groups, 24 ; which only wicur 
between two bodies when a third is 
present, 73 
Chenopodiacese, 1009 
Cbenopodii, oleum, as a vermifuge, 1009 
Chenopodium, characters of, 1009 
Cherry-laurel water, as a poison, with 
its antidote, 489 ; cherry-laurel leaves, 
nature, action, and use of, 917 
Cherry, wild, as a nervous sedative and 
tonic, 917 

Chestnut. Slee Castanea 
Cbilies, as carminatives, 879 
Chill, or cold, utility of vascular stimu- 
lants in, 830 ; action of, on bronchi, 252 
Cliimaphila (pi^isissewa), us a stimulant 
diuretic, 433 ; as an astringent and 
diuretic, 962 

Chinicine, constitution of, 824 
Chinoidin (quinoidin), 944 
Chinoidinum, 605, 944 
Cbinoidinie sulphas, 944 
Chinoline, 823 

Chiretta, as a bitter tonic, 980 
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Chloral, action of, on muscle, 128 etseq.; 
as a sedative, 157 ; diagram to show 
the action of, on the spinal cord, 160 ; a 
useful hypnotic, 199 ; as a general ano- 
dyne, 201, 202 ; action of, on the respi- 
ratory centre, 241 ; on the brain, 244 ; 
on the vessels and circulation, 282 ; on 
the vaso-motor centre, 287, 319 ; on the 
motor ganglia, 316 ; on the intestines, 
387 ; as a poison, with its antidotes, 489 ; 
antagonistic action of, and strychnine 
and picrotoxine, 494-496 ; ant^onism 
of, to other drugs, 492-496 
Chloral hydrate, action of, on the nervous 
system, 204 ; on the vagus centre, 317 ; 
antagonism of, to atropine, 496 ; pre- 
paration and characters of, 790 ; action 
of, 791, 792; as an antiseptic, in the 
mouth, and when injected under the 
skin, 791 ; first introduced into medi- 
cine by Oscar Liebreich, 791 ; his spe- 
culations regarding its action, 791 ; its 
action in the body, 791 ; in frogs and 
mammals, 792; on the temperature, 
respiration, and blood, 792 ; on the cir- 
culation, 792 ; on muscles and motor 
nerves, 792 ; on the spinal cord, 792 ; 
on the brain, 792 ; treatment of poison- 
ing by, 793 ; chronic chloralism, 793 ; 
uses of, 793 

Chlorate of potassium, action of, on bac- 
teria, 91, 96 ; as a remedy for tooth- 
ache, 363 ; as an antisialic, 361 ; action 
of, on the kidneys, 436 ; characters, 
action, and uses of, 613-614 
Chlorate of sodium, 627 
Chlorides, test for, 694 
Chloride of Ammonium, 637 
Calcium, 661 
Gold, 764 

Gold and Sodium, 764 
Iron, 746 

Sodium, 699-601, 620 
Tin, 706 
Zinc, 667 

Chloride of lime, action of, on enzymes, 
78, 79 ; on bacteria, 93 
Chloride of sodium, action of, on bacteria, 
95 ; action of, as compared with bro- 
mide of potassium, 214 ; on the pulsa- 
tions of the frog’s heart, 306 ; effects 
of excess of, in the blood, 412 ; one of 
the most important constituents of the 
body, 413 

Chlorides, general action of the group of, 
699-601 

Chlorinated lime, action on bacteria, 91 ; 
characters of, Ac., 650; solution of, 
660 ; inhalation of, 561 
Chlorinated e/tda, solution of, 661; as a 
cataplasm of, 551 

Chlorine, symbol and atomic weight of, 9 ; 
its relation toother members of a group, 
16 ; action of, on infusoria, 65 ; on en- 


zymes, 77-79 ; on bacteria, 91, 95 ; as a 
poison, with its antidote, 486 ; general 
source, characters, and mode of pre- 
paration of, 647-652 ; action of, 649 ; 
chlorine water, tests and uses of, 650 ; 
chlorinated lime, its characters and 
uses, 660 ; solution of chlorinated lime, 
651 ; inhalation of chlorine, 560 ; solu- 
tion of chlorinated soda, 651 ; poultice 
of ditto, 662 ; uses of ditto, 662 
Chlorine water, action of, on bacteria, 
93 ; nature, action, and uses of, 650 
Chloroform, effects of, on the blood, 72 ; 
on enzymes, 78; on bacteria, 91, 93; 
on medusse, 111 ; on mammals and 
leeches, 115 ; on muscle, 128 etseq. ; as 
a sedative, 167 ; diagram to show the 
action of, on the spinal cord, 160; action 
of, on psychical processes, 191 ; action 
of, as an anaesthetic, 204 et teq. ; acts 
directly on the nerve-cells, 205 ; dangers 
arising from the use of, 207-208 ; mode 
of administering, 209 ; action of, on the 
respiratory centre, 241 ; on the brain, 
244 ; on the vagus centre, 317 ; on the 
vaso-motor centre, 319; on the motor 
ganglia, 316; as a cardiac stimulant, 
328 ; as a rubefacient, 344 ; as a siala- 
gogue, 357 ; as a local sedative, 376 ; 
as a carminative, 379 ; as a poison, with 
its antidotes, 488 ; antagonism of, to 
amyl nitrite, 495 ; chlorinated lime used 
in the preparation of, 650 ; purified, 
preparation, 795 ; tests, 796 ; prepara- 
tions of, 796; action of, 796; when 
mixed with albumen, 796 ; a powerful 
solvent of protogon, 796 ; on the blood 
and skin, 797 ; on the mouth, stomach, 
and intestines, 797 ; the nervous sys- 
tem, 797 ; its action divided into three 
stages, 797 ; its action on the respira- 
tion, pulse, heart, and blood-pressure, 
798; on the nervous system, 799; 
dangers in the administration of, 799 ; 
precautions to be taken, 800-802 ; uses 
of, and various plans for administering, 
802, 803. See also Anaesthetics 
Chloropicrin, action of, on bacteria, 94 
Cliolagogucs, may act as indirect gastric 
tonics, 365, 369 ; nature and action of, 
390, 400 ; experiments with, 404-407 ; 
adjuncts to, 406 ; uses of, 407 ; remove 
bile from the body, 407 
Cholera, corrosive sublimate in, 692 ; 

possible use of napthalin in, 822 
Chondrus, 1073 

Christison, Sir Robert, references to, 42, 
862, 866, 999 

Chrome alum, action of, on bacteria, 94 
Chromic acid, action of, on bacteria, 94, 
96 ; as a caustic, 844 ; how prepared, 
566 ; characters and action of, as a 
disinfectant and caustic, 582 
Chromi um , symbols and atomic weight of,9 
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GhryBarobin, 605 ; characters and uses of, 
909 

C^sarobinum, 606, 909 
Cicutine, as an antisialic, 361 
C^cutoxine, action of, on the accelerating 
centre, 319 ; on the vaso-motor centre, 
819 

Cimicifuga (black snakeroot), characters 
and composition of, 837 ; action and 
uses of, 838 ; as a stomachic, a cardiac 
tonic, and an expectorant, 838 
Cinchona bark and its alkaloids the chief 
antiperiodics, 107 ; the former almost a 
specific in intermittent fevers, penodic 
headaches, neuralgias, &c., 107 ; cin- 
chona alkaloids and their salts, 944 ; 
action and uses of, 944-948 
Cinchona, characters, &c.. of, 939 
Bark, red, 940 
Calisaya bark, yellow, 940 
Cinchona, properties and composition of 
the cinchona barks, 940 ; physiological 
action of, 944-948 ; uses of, 947, 948 
CinchonacesB, 939 
Cincbone®, 939 

CinchonidinsB sulphas, 505, 939, 944 
Cinchonidine, an antiperiodic, 107 ; sul- 
phate of, 944 

Cinchoninaa sulphas, 606, 939, 943 
Cinchonine, 943 

Action of, on oxidation, 92 ; on the 
blood, 72; as an antiperiodic, 107 ; 
action of, on muscle, 128 
Sulphate of, 943 

Cinnamic acid, action of, on bacteria, 94 ; 
on the kidneys, 436 

Cinnamon and oil, as a carminative, 
879 

Cinnamon, characters and composition of, 
1016 

Aromatic powder of, 1017 
Bark, 1016 

Powder, compound, 101 
Oil of, 1017 ; as a carminative and 
an astringent, 1017 

ClKCULATION, ACTION OF DBUQS ON 
THE, 262-389; nature of the, in the 
arteries and veins, 262 ; effect of blood- 
pressure on the, 263 ; arrest of the, 
causes fainting and shook, 264 ; schema 
of the, 266-267; diagram illustrative 
of this, 266 ; nature of the, in the 
living body, 267 ; effects of variation 
in blood-pressure on the, 267, 268 ; 
method of ascertaining this, 268 ; al- j 
terations in blood-pressure in the, 270; 
relation of pulse-rate and arterioles 
to blood-pressure in the, 271-277 ; dia- 
gram of the, 275 ; method for main- 
taining artificial, in the rabbit’s ear, 
280; in the fr^, 280; method of 
measurement of the, the rate of 
flow, 28U28d; action of potassium 
on the, 606 ; of strong solution 


of ammonia, 638 ; of the heavy metals,. 
663 ; of the salts of iron, 663 ; of 
antimony, 724 ; of alcohol, 768 ; and oi> 
the cranial, 769 ; of the spirit of ether, 
781 ; of chloral hydrate, 792 ; of sali- 
cylic acid, 820 ; of anemonin, 837 ; of 
opium, 866, 861 ; of pilocarpine, 886 ; 
of quinine, 945 ; of strychnine, 973 ; of 
belladonna or atropine, 992 ; of tobacco, 
993 ; of veratrine, 1048 ; of colchicum, 
1061 ; of extract of ergot, 1071 
Citrate of bismuth, 733 ; and ammonia,. 
734 

Caffeine, 870 
Iron, 748 

and ammonium, 743 
Lithium, 632 
Magnesium, 381), 661 
Potassium, 609 
Quinine, 749 
Strychnine, 749 
Citrates, test for, 694 
Citric acid, prop^ies of, Scc^ 680 ; syrup- 
of ditto, 681 
Citrine ointment, 696 
Citro- tartrate of sodium (effervescent),. 
623 

Clover, Mr., his plan of administering 
chloroform, 804 

Cloves, characters, action, and use of, 
922; as a carminative, 922; oil of, 
922 

Cloves and oil, as a carminative, 379 
Clysters, injections, or enemas, 608 
Coal gas, as a poison, with its antidotes, 
487 

Coats, reference to, 278 
Cobalt, symbol and atomic weight of, 9 ; 
physiological action of, 27 ; causes 
slight contraction of the vessels, 281 
Cobra poison, action of, on the infusoriUr 
66 ; convulsions caused by, 189 
Coca. See Erythroxylon 
Cocainss Hydrochloras, 604, 877 
Cocaine, action of, on muscle, 128 ; on 
the eye, 226 ; antagonism of, to mor- 
phine, 494, 496 ; characters, action, and 
uses of, 877, 878 ; as a local anaestlietic, 
157, 878 ; action of, on the nerve-centres 
in man, 878 ; is said to lessen fatigue, 
878; on animals, on the spinal cord, 
the respiration, the pulse, blood-pres- 
sure, and temperature, 879; uses of^ 
879 

Cocaine hydrochlorate, characters, actlon,^ 
and uses, 877. See also Cocaine 
Coccus, 1090 

Cochineal, 1090 ; its characters and uses,. 
1090 

Codeina, 604, 844 

Codeine, action of, on oxidation, 69; 
antagonism of, to chloral, 496 ; charac- 
ters of, 849 ; action of, on the nerves 
and abdominal viscera, 860; on the 
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spinal cord and motor centre in the 
brain, 850 ; uses of, 850 ; action and 
use of, in diabetes, 850 

Codeines, artilicial, 869 

Cod-liver oil, one of the most efficient 
expectorants, 254 ; great virtue of, in 
chronic bronchitis, 254; a powerful 
haematinic, 411 ; as an alterative, 413 ; 
as an indirect emmenagOgue, 463 ; 
character, composition, physiological 
and theraiieutic action of, 1087 

Coelospermaj, 937 

Coftejc, 948 

Coifee, composition, action, and use of, 
960 

Cohn’s solution for experimenting with 
bacteria, 90 

Colchici radix, 1049 

Colchicine, action of, on the respiratorj^ 
centre, 241; as a hepatic stimulant 
403, 406 ; as an alterative, 413 ; used 
in gout, 416 ; as a refrigerant diuretic, 
432, as a poison, with its antidote, 
489 

Colchicum conn, 1049 
Root, 1049 

Seeds, 1049 ; general action of, 1060 ; 
special action of, on the skin, brain, 
and spinal cord, 1060 ; on the sen- 
sory and motor nerves and the 
muscles, 1051 ; on the circulation 
and the secretion of urine, 1051, 
uses of, 1051 ; treatment in poison- 
ing by, 1061 

Cold, effects of, on the action of drugs, 
44-46 ; on protoplasmic movements, 
60 ; on the action of infusoria, 64 ; on 
muscle, 119, 123, 138; extreme, as an 
anassthetic, 167 ; on the action of 
strychnine, 176 ; in preventing and in- 
ducing sleep, 199 ; as a local anodyne, 
201 ; applied to the surface of a painful 
part, reUeves the pain, 203 ; one of the 
chief local anaesthetics, 204 ; action of, 
on the respiratory centres, 241 ; in 
causing congestion, 252 ; apparatus for 
ascertaining the effect of, on the vessels 
of the frog's lung, 280 ; instrument for 
showing the action of, on the frog’s 
heart, 301 ; one of the most powerful 
of vascular and cardiac sedatives, 339 ; 
action of, on inflammation, 341 ; dia- 
gram to show the effects of, in lessen- 
ing the pain of inflammation, 842 ; as 
an antipjTetic, 418, 420; local appli- 
cation of, 464 

Cold bath, as an anaphrodisiao, 451; 
various uses of, and risks attending, 
460-463 

Compresses, 466 
Douche, ascending, 464 
Spinal, 464 
Douches, 463 
Foot bal^ 465 


Cold Pack, 463 
Colds, arrest of, 266 
Coleoptera, 1091 

Collidine, in treatment of asthma, 261 
Collodion, as a demulcent, 347 ; and a 
styptic, 350 

Collodion, characters, action, and uses of, 
874 

Blistering, 874 
Canthandal, 874 
Flexible, 874 
Styptic, 874 
Collodions, 607 
Collodiiim, 507, 780 

Flexile, 607, 780, 874, 1024, 1057 
Cum cantharide, 507, 874, 1091 
Stypticum, 607, 874, 1032 
Vesicans, 874 
Colocynth, 927 

Colocynth a drastic purgative, 389 ; 
as a hepatic stimulant, 403, 406 ; colo- 
cynth pulp, composition, action, and 
therapeutics of, 927, 928 ; a powerful 
cathartic and diuretic, 927, 928 
Cologne water, for perfuming, 890 
Colophony, 1061 

Coma, condition of the veins and brain 
during, 197 
Composite, 952 

Compound radicals, nature of, 24 ; most 
of them possess a paralysing action on 
the motor nerves, 32 

Condurango, characters, action, and uses 
of, 970 

Confectio opii, 607, 844, 901, 936, 1013, 
1037 

Pipens, 507, 936, 1013, 1089 
Ros®, 607, 920, 1089 

Canime, 507, 920, 1055 
Galhcse, 507, 920, 1055 
Scammonii, 507, 922, 936, 981, 1037, 
1089 

Sennae, 607, 899, 910, 911, 917, 938, 
1028, 1066 

Sulphuris, 607, 644, 610, 901 
TerebmthinsB, 607, 899, 1058, 1089 
Confections, electuaries, or conserves, 607 
Congestion of the internal organs arising 
from cold, 262; utility of vasculaS 
stimulants in, 330 
Conifer®, 1067 

Coniine, effects of, on oxidation, 69; 
action of, on the spinal oord, 163 ; as a 
general anodyne, 201 ; on the inhibitory 
powers of the vagi, 310. S&6 Hemlock 
Conium, as a local and general anodyne, 
201 ; the vapour of, has a local sedative 
action on the lung, 249; as an an- 
aphrodisiao, 451 ; as a poison, with its 
antidotes, 489; nature, actions, and 
uses of, 931 

Conjunctiva of the eye, action of drugs 
on the, 216 

Constipation, oaose of, and lemedies for, 
4 C 
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884; diagram to show how ovarian 
irritation probably causes, 386 ; action 
of opium in, 386 ; and of small doses of 
belladonna, 386 

Contraction of the pupil of the eye, origin 
and nature of, 222 

Convallamarin, as a cardiac tonic, 331 

Convallaria majalis, as a cardiac tonic, 

' 331 ; composition, action, and uses, 

1040 

Convolvuliiceae, 980 

Convulsions produced by poisoning, 34 ; 
and by strychnine and other drugs 
acting on the spinal cord, 171-181; by 
the absence or excess of oxygen, 176 ; 
whether convulsions are caused by the 
action of poison on the brain or the 
spinal cord, 179 ; certain drugs, when 
taken, are the cause of, 187 ; they are 
usually of spinal or cerebral origin, 188; 
asphyxial convulsions, 1 89 ; experiments 
to ascertain whether they are asphyxial 
or not, 189 ; excitement of the respira- 
tory centre causes, 237 , asphyxial, only 
occur in warm-blooded animals, 237 ; 
carbolic acid produces convulsions in 
frogs, 814 

Copaiba, as a stimulant diuretic, 433 ; 
\alue of, in inflammation of the 
bladder, 446 

Copaiva, or copaiba, characters, &c., of, 
912; balsam of, 912; oil of, characters, 
action, and uses of, 912 

Copper, sources, reactions, uses, &c., of, 
674 

Acetate of, 676 

Test solution of, 676 
titrate, 674 
Suli-aoetate of, 676 
Sulphate of, 676 

Anhydrous, 675 
Test solution of am- 
monio-, 676 

Copper sulphate, action of, on enzymes, 
78; on bacteria, 93; on annulosa, 116; 
as a caustic, 344, 676; as an astringent, 
349 ; as a local emetic, 373 ; character, 
action, and uses of, 674-76 

Copper, symbol and atomic weight of, 9 ; 
physiological action of, 27 ; action of, 
on muscle, 127 et »eq. ; causes powerful 
contraction of the vessels, 281 ; double 
salts of, action of, on the cardiac 
muscle, 316; on the capillaries, 318; as 
a poison, with its antidote, 489 ; nature, 
action, and uses of, 674-76 

Coriander, characters of, 937 
Fruit, 937 

Oil of, a carminative and stimulant, 
379,938 

Comaceje, 938 

Cornea, chief drugs employed in disease 
of the, 216; action of alum on, 216, 
655 


Com-smut, 1073 

Cornus, characters and action of, 938 
Comutine, 1069 
Corolliflorae, 939 

Corrosive chloride of mercury, 692 
Corrosive sublimate, action of, on in- 
fusoria, 66 ; on enzymes, 78, 79 ; on 
bacteria, 89, 91, 98, 95 ; extraordinary 
destnictive power of, might be useful 
in destroying bacilli, 102 ; owes its 
curative power in oases of infantile 
dysentery to its antiseptic action, 106 ; 
the only trustworthy disinfectant for 
destroying septic organisms, 106; as a 
poison, with its antidotes, 489 ; nature 
and uses of, 692, 693 ; one of the most 
powerful antiseptics known, 693 ; use 
of, in cholera, 692 ; poisoning by, and 
treatment for, 693 

Goto alkaloids, action of, on the intes- 
tines, 386; Albertoni’s inv(‘stigatioiis 
regarding the action of the, 386 
Goto hark, composition, action, and uses 
of, 1017; paracoto bark, 1017 
Cotoine, action of, on the intestines, 387 
Cotton, gun, y)reparation and uses of, 873 
Hoot bark, characters, action, and 
uses of, 872 

Seed oil, characters and uses of, 872 
Wool, what derived from, 873 
Couch-grass, as a demulcent, 1064 
Cough, cliest and stomach, pathology of, 
remedies for, and general treatment 
of, 246-261 ; diagram of the afferent 
nerves by which it may be excited, 
247; action and use of expectorants 
in, 250, 255; of emetics, 255; of 
warmth and moisture, 256 ; of respi- 
rators, 256 ; of warm clothing, friction, 
liniments, poultices, and plasters, 256 ; 
selection of remedies in treatment of, 
257 ; action of lactucarium in allaying, 
957 

Cowling, Dr., his rule for dosage, 497 
Cramps of the mu>clefs cause and general 
treatment of, 212, 213 
Cranesbill, 881 

Cranial circulation, 192 ; action of alcohol 
on the, 769 

Cream of tartar, nature and uses of, 610 
Creasote, action of, on infusoria, 65 ; no 
effect on ptyalin, 77 ; on enzymes, 78, 
79 ; on yeast and bacteria, 79 ; as a 
local anodyne, 201 ; as a remedy for 
toothache, 353 ; as a local scniative, 
876 ; as a poison, with its antidote, 
489; characters, tests, and preparations 
of, 817 ; action of, as a muscular 
poison, 817; on the blood, skin, and 
mouth, 817 ; on the poise, respiration, 
and urine, 817; uses of, 817 
Greta, 647. See also Chalk 
Croix, N. de la, results of his experiments 
with different drugs on bacteria, 90, 91 
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‘Croton oil, as a pustulant, 344; as a 
drastic purgative, 339; as a poiBon, 
with its antidote, 489; action of, ex- 
ternally and internally, 1023 ; use of, 
ditto, 1023 ; treatment of poisoning by, 
1024 

Crucifei-ffi, 864 

Crum- Brown, reference to, 160, 869 
Crumb of bread, 1053 
Cryptogams (sub-kingdom II.), 3066- 
1073; filices, 1066; lichens, 1067; 
fungi, 1067 ; algae, 1073 
Cubeba, 1013 

Cubebs, as a sialagogue, 357 ; as a stimu- 
lant diuretic, 433 ; characters and 
composition of, 1013 
Oleoresin of, preparation, action, 
and uses of, 1014 ; as a stimulant 
diuretic, 1014 
Oil of, 1014 

Cucumber fruit, squirting, 928 
Cucurbitaceae, 927 
Culver’s root. See Leptandra 
Cumarin, action of, on the cardiac muscle, 
as an antipyretic, 316 
Cupping, wet, 420 
Cupulifernp, 1030 

•Curare, physiological action of, on the 
endings of efferent nerves, 26 ; when 
applied externally and internally, 33, 
34 ; opposite effect of, when differently 
administered, 38 ; effects of, on the 
blood, 73 ; on moUusca, 114 ; on muscle, 
122, 128, 146, 147 ; list of drugs which 
have a similar action to, on the motor 
nerves, 160, 161 ; exact localisation of 
action, 161 ; on the muscles of respira- 
tion, 238; on the vaso-motor nerves, 
284 ; on the inhibitory power of the 
vagi, 310; on the vagus ends in the 
heart, 317 ; on the nerves of the sali- 
vary gland, 356; action of the liver 
on, 406 ; as a poison, with its anti- 
dote, 489 ; characters, composition, and 
action of, 970; on the motor nerves, 
vagus, and sensory nerves, 976 ; on the 
spinal cord, muscles and vessels, 976 ; 
on the blood-pressure and on salivation, 
976; effects of, on the general system, 
977 ; uses of, 977 
Curd soap, 1079 

Cusparia or Angostura bark, character, 
881 ; composition, tests, action, and use, 
882 

Cyanide of potassium, action of, on 
medusm, 112; as a poison, with its 
antidote, 489 

Cyanide of silver, 679 ; of mercury, 697 ; 
Cyanogen, action of, on the motor ganglia, 
816 

Cydonium, characters and use of, 921 
' Cypripedium, characters and use of, as an 
antispasmodic, 1036 


D. 

Da Costa, Dr., reference to, 338 
Dandelion, protoplasm of, experiment 
with, on oxygen, 69 

Dandelion root, characters and action of, 
966 ; on the liver, and as a diuretic, 967 
Dastre, reference to, 277, 298 
Daturine, as a mydriatic, 219; action of, 
on the vagus centre, 317 ; on the vaso- 
motor centre, 319; on the inhibitory 
ganglia, 317 ; antagonism of, to mor- 
phine, 496; nature, action, and use of, 
991 

Davy, Sir H., split up some supposed 
elements into oxygen and a metal, 11; 
his observation on the properties of 
nitrous oxide, 211 
Dead space, 1100 (Appendix) 

Decoction of lemon, as an antiperiodic, 
891 

Decoctions, 507 

Decoctum, Aloes compositum, 607, 893, 
899, 1039, 1042 
Cetrarim, 607, 1067 
Cmchonie, 507, 941 
Granati radicis, 507, 926 
Haematoxyli, 507, 908, 1016 
Hordei, 607, 1064 
Papaveris, 507, 843 
Pareirte, 607, 841 
Quercus, 607, 1030 
Sarsie, 608, 1052 

♦Sarsje compositum, 608, 880, 899, 
1020, 1022, 1052 

Sarsaparillro compositum, 508, 880, 
1020, 1022, 1052 
Scoparii, 608, 900 
Taraxaci, 608, 957 

Delirium tremens, cause, symptoms, and 
treatment of, 771, 772 
Delphinine, action of, on the frog’s heart, 
306 ; on the accelerating centre, 318 ; 
on the vaso-motor centre, 319 ; nature, 
action, and use of, 836 
Demulcents, nature, action, and thera- 
peutic uses of, 347, 348 ; alth^a as a, 
876 ; linseed as a demulcent, 876 ; 
liquorice root as a demulcent, 900; 
gum acacia, or arabica,as a, 914 ; quince 
seedas a, 922 ; sassafras pith as a, 1020 ; 
elm as, 1026, triticum as, 1051; Ice- 
land moss as, 1067 ; chondiTis as, 1073 
Deodorisers or deodorants, nature and 
action of, 103, 106 ; iodoform as a, 805 ; 
carbolic acid as a, 813 
Desmobacteria, 83 
Dew-Smith, reference to, 114 
Diabetes, action of codeine in, 850 
Diaphoretics, action of, on the secretion 
of sweat, 437 ; antimony as a diapho- 
retic, 726; eupatorium as a, 956 ; ipe- 
cacuanha as, 950 ; asolepias as a, 970; 
melissa or balm as, 1007; origanum 

4 0 2 
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as, 1007 ; camphor as, 1019 ; oil of 
sassafras as, 1020 ; serpentaiy root as, 
1012 

Diarrhoea, astringents have a powerful 
effect in checking, 350 
Diastase, 75 

Dickenson, reference to, 1001 
Did 3 nniuni, symbol and atomic weight of, 
10 

Diedrich, references to, 867 
Diediilin, reference to, 160 
Digestive System, Action op Drugs 
ON THE, 362-409 I on the teeth, 362 ; 
on the saliva, as sialagogues, 35^369 ; 
on tliirst, as refrigerants, 360 ; on the 
salivary secretion, as antisialics, 360 ; 
on the appetite, as gastric tonics, 361- 
369 ; on acidity, as antacids, 369 ; on 
vomiting, as emetics, 370-376 ; on the 
stomach, as gastric sedatives, 376 ; on 
the gases of the stomach, as carmina- 
tives, 378, 379 ; on the intestines, 379- 
388; as purgatives, 388-395; as irri- 
tant poisons, 395-399 ; on the liver, 
399-407 ; on the pancreas, 407 ; on the 
intestines, as anthelmintics, 408 
Digestive tract, application of drugs to 
the, 482-486 ; by the mouth and 
pharynx, 482 ; as masticatories, 482 ; 
as gargles, 482 ; by the stomach, 482 ; 
by the stomach-pump, 483; by the 
gastric syphon, 483; to the intestine, 
484 ; as enemata, 484 ; as suppositories, 
484; action of opium on the, 860; 
action of digitalin on the, 997 
Digestives, when necessary, 411 
Digitalin, effects of, on m^usa*. 111 ; ac- 
tion of, on the vision, 228 ; on the frog’s 
heart, 307; on the vagus centre, 317 ; 
on the cardiac muscle, 316 ; as a cardiac 
tonic, 331 ; antagonistic action of, 494, 
495; preparation and characters, 994; 
chemistry of, 995 ; general action of, 
995 ; special action of, on the muscles, 
nervous system, and spinal cord, 995 ; 
on the brain, respiration, and blood- 
pressure, 996 ; on the heart and arteri- 
oles, 996 ; diagram of a pulse-wave 
before and alter injection of, in a dog, 
997 ; on the vagus-roots and ends, 996 ; 
{)eculiar action of, on the frog’s heart, 
996 ; on the digestive organs and the 
urine, 997 ; effect of temperature on the 
action of, ^8 ; diagram showing effects 
of rise of temperature alone, 998 ; ditto, 
showing effects of rise, after injection 
of, 998 ; ditto, showing action of, after 
temperature, 999 ; action of different 
preparations of, 999; uses of, 1000; 
precautions, 1001 ; treatment of poison- 
ing i>y, 1001 
DigitaJinum, 994 

Digitalis, effect of varied quantities of, on 
the pulse, 37 ; cumulative action of, 42; 


has sometimes no action on the pulse in 

g neumonia, 47; acts differently on the 
eart of a frog from that of mammals,. 
64 ; action of, on oxidation, 70 ; on 
moUusca, 114; action of, on the brain, 
198 ; as a cardiac tonic, 249 ; as a vas- 
cular tonic, 264 ; diagram showing the 
blood-pressure and form of the pulse- 
wave before and after the injection of, 
in the dog, 276; on the vagus centre, 
317; on the cardiac muscle, 316; on 
the capillaries, 318 ; on the heart, as a 
cardiac tonic, 331, 333 ; the question of 
the use of, in aortic regurgitation con- 
sidered, 333 ; caution to be observed in 
the use of, as a cardiac tonic, 335 ; as a 
vascular tonic, 336 ; as a sedatiNC, 339 ; 
as a styptic acting on the blood-vessels, 
360 ; has the power of lessening or ar- 
resting haemorrhage, 351 ; as a general 
emetic, 373 ; experiment with, on blood - 
pressure, 430; as a bydragogue diu- 
retic, 432 ; as an anaphrodisiac, 461 ; as a 
direct emmenagogue, 463 ; as a poison, 
with its antidotes, 489 ; antagonism of, 
to other drugs, 494, 495 
Digitalis (foxglove), characters, Ac., of,. 
994 

Leaf, 994 

Digitin, composition of, 995 
Dig^itonin, composition of, 996 
Digitoxin, composition of, 995 ; action 
of, on the cardiac muscle, 316; as a 
cardiac tonic, 331. S(>fi Digitalis 
Dilatation of the pupil of the eye, origin 
and nature of, 219-222 
Dilator muscle of the iris, nature and 
functions of, 217 
Dill, as a stimulant diuretic, 433 
Dill and oil, as a carminative, 379 
Dill, fruit, characters and use of, as a. 
carminative, 936 
Oil of, 936 
Dimethylamine, 100 
Dimethyl-coniine, 932 
Diosmea*, 882 

Diseases caused by mould-fungi, 82 ; by 
bacteria, 82 

Disinfectants, Koch’s experiments on bac- 
teria with, 92-96 ; nature and action of, 
103, 106 ; superheated steam the best 
disinfectant under ordinary circum- 
stances, 106; borax as a disinfectant, 
626; carbolic acid as a, 813; thymol 
as, 1006 

Distilled water, action of, on bacteria,. 
93; and oaloinm salts, on the frog’s 
heart, 306 ; as a litbontriptic, 436 
Diuretics nature and mode of action of, 
481 ; list of refrigerant, bydragogue, 
and stimulant, 482, 483 ; saline, action 
of, 433; uses of, 483; adjuvants to, 
434 ; allmliefl as, 699 ; iodide of et hyl as 
a diuretic, 790 ; caulophyllum as, 843 ; 
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•caffeine as a, 872 ; tansy as, 954 ; dan- 
delion root as, 957 ; uva ursa as, 962 ; 
chimaphila as, 962 ; benzoic acid as, 
966 ; serpentary root as, 1012 ; thuja 
as, 1063 ; oil of juniper as, 1064 ; sar- 
saparilla as, 1062; garlic as, 1040; 
squill as, 1041 

Di-toluyl-diethyl ammonium iodide, ac- 
tion on motor nerves, 160 
Dogiel, references to, 287, 296 
Dog-rose, fruit of the, 920 
Dogs, experiments with drugs on, 64-56 ; 
Majendie’s series of experiments on the 
action of strychnine on the reflex powers 
of the spinal cord of, 177 et seq. ; easiest 
way of anaesthetising, 210; diagram of 
a stopcock by which air or vapour, or 
two kinds of gas, may be given to, 211 ; 
diagram showing the blood-pressure and 
form of the pulse-wave before and after 
the injection of digitalis in, 276 ; action 
of the heart in, 287 ; difference be- 
tween rabbits and, in this respect, 287 ; 
cause of the stoppage of the heart in, 
297 ; effects of large doses of opium 
injected into, 384 ; diagram of a pulse- 
wave before and after injection of digi- 
talis in, 997 ; action of, on, 997 
Dogwood, 938 ; dogwood quinine, 938 
Jamaica, action and use of, 913 
Donaldson, reference to, 996 
Donovan’s solution, 721 
Dosage, the rules which affect correct, 
497 

Dose, nature, size, and effects of a, on the 
system, 37 ; rules which regulate the 
amount of a, for children and adults, 
497 ; Dr. Young’s rule, 497 ; Dr. 
Cowling’s, 497 ; the author’s proposed 
modification of Dr. Cowling’s, 497 
Douche, nasal, diagram of a, 478 
Douches, cold, nature and uses of, 463; 

the spinal, 464 ; the ascending, 464 
Dover’s powder, as a vascular stimulant, 
330, 331 ; as a sudorific, 421 ; in com- 
bination with mercuiy, 688 ; ten grains 
of, useful when a cold is coming on, 
860 ; will cause diaphoresis, 861 
Dropsy, the pathology of, 336, 337 ; dia- 
gram of Ranvier’s experiment on, 836 ; 
the principal causes of, 336 ; and drugs 
that are useful in, 336, 337 ; usefulness 
of upward friction in, 345 
Drugs, reaction between, and the various 
parts of the body, 6 ; changes under- 
gone by, in the body, 6 ; physiological 
action of, depends chiefly upon their 
power of acting on one tissue or organ 
first, 26 ; the effects produced by large 
and moderate doses of veratrine on 
the frog an example of this, 26 ; effect 
of artificially modifying the chemical 
-constitution of, 32; oircumstanoeb 
WHICH AFFECT THE ACTION OF, ON 


THE ORGANISM, 33-66 ; direct and in- 
direct action of, 34 ; local and remote 
action of, 33 ; relation of effect to 
quantity employed, 36 ; the doctrine 
of homoeopathy in, 36 ; the dose, 37 ; 
size, 37 ; and mode of administration 
of, 38 ; difference betwixt venous and 
subcutaneous injection and absorption 
by the stomach, 38-40 ; action of the 
liver on, 39 ; absorption and excretion 
of, 39-40; cumulative action of, 41; 
effect of different preparations of, 42 ; 
of fasting on the action of, 43 ; of 
habit, 43 , of temperature, 44 ; effect 
of temperature on the action of, on 
the spinal cord, 46 ; the proper de- 
finition of the action of, is the re- 
action between them and the various 
parts of the body at a certain tem- 
perature, 47 : effects of climate on^ 
48 ; time of day, 48; season, 48 ; and 
disease, 49 ; use of experiments in the 
administration of, 49 ; effects of idio- 
syncrasies on the power of, 51 ; objec- 
tions to experiments, 53 ; difference in 
the effect of, on men and animals, and 
on different animals, 63-65 ; erroneous 
deductions from, 65, 66; action of, 
ON PROTOPLASM, BLOOD, AND LOW 
ORGANISMS, 57-108; on albumen, 67; 
on protoplasmic movements, 69-63 ; 
on infusoria, 63-65 ; relations of mo- 
tion and oxidation to, 65-70 ; action 
of, on oxidation, 69 ; on the blood, 70- 
73 ; on enzymes, 75-79 ; on the move- 
ments of bacteria, 88 ; on the repro- 
duction of bacteria in general, 89 ; and 
on the destruction of the germs, 89; 
table of the comparative action of 
different, on bacteria, 90, 91 ; action 
of, on particular species of, 92 ; mode 
of exjierimenting on the action of, on 
the reproduction of bacteria, 92 ; 
Koch’s experiments with three groups 
of disinfectants on bacteria, 93 ; action 
of, on the development and growth of 
bacilli, 95 ; strength of various disin- 
fectants required to prevent the de- 
velopment of anthrax bacilli, 95 ; 
effect of, on the action of bacteria in 
the animal body, 102 ; action op, on 
INVERTEBRATA, 109-116; on the me- 
dnssd, 109-113; on molliisca, 114; on 
ascidians, 114; on annulosa, 114; on 
MUSCLE, 117-143; on voluntary 
muscle, 117 ; as poisons to the muscles, 
126-131; the action of, on muscle 
is relative, not absolute, 136; on in- 
voluntary muscular fibre, 137 ; hypo- 
thetical considerations regarding the 
action on muscles, 141; on nerves 
144-158; on motor nerves, 146; on 
motor nerve-endings, 147; on the 
trunks of motor nerves, 164 ; on sen* 
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sory nerves, 166 ; on the peripheral 
ends of the sensory nerves, 167 ; ON 
THE SPINAL CORD, 169-182 ; on the 
conducting power of the cord, 169 ; on 
the reflex action of the cord, 160, 163 ; 
direct, indirect, and inhibitory paraly- 
sis of the cord by, 164-171 ; explana- 
tion of the action of certain drugs on a 
given hypothesis, 171-177 ; stimulating 
action of, on the reflex powers of 
the cord, 177-181 ; ON THE BRAIN, 
183-216 ; depressant action of, on the 
motor centres, 187 ; irritant action of, 
on the motor centres in the brain, 188 ; 
action of, on the sensory and psychical 
centres in the brain, 191-216; drugs 
which increase the functional activity 
of the brain, 192 ; nerve stimulants, 
192 ; cerebral stimulants, 192 ; which 
lessen the functional activity of the 
brain, 196; hypnotics, or soporifics, 
196 ; narcotics, 200 ; anodynes, or 
analgesics, 201 ; ansesthetics, 203-211 ; 
antispasmodics, 212 ; action of drugs 
on the cerebellum, 215 ; on the 
ORGANS OP SPECIAL SENSE, 21G-231 ; 
on the eye, 216; on the conjunctiva, 
216 ; on the lacrimal secretion, 217 ; 
on the pupil, 217-223; on accommo- 
dation, 225; on intra-ocular pressure, 
226 ;on the sensibility of the eye, 227 ; 
in producing visions, 228 ; on bearing, 
228 ; on smell, 230 ; on taste, 23U ; ON 
RESPIRATION, 232-261 ; action of, when 
injected into the jugular veins, 239 ; on 
the respiratoiy centre, 240-244 ; on the 
respiratory nerves, 244-257 ; ON the 
CIRCULATION, 262-339; method of 
ascertaining the action of, on the cir- 
culation, 268-270; diagrams illustra- 
tive of this, 272-276; investigation of 
the action of, on the arterioles, 277- 
280 ; another method of ascertaining 
tlie action of, on the blood-vessels, 
280-283 ; action of, on the vaso-motor 
and vaso-dilating nerves, 283 ; on reflex 
contraction of vessels, 286 ; as the 
cause of alteration in blood-pressure 
and pulse-rate, 293 ; on the pulse- rate, 
296 ; on the cardio-inhibitory functions 
of the vagus, 295 ; on the reflex stimu- 
lation of the vagus, 296; on vagus- 
roots, 297 ; on the heart of the frog, 
299-306; on the muscular substance 
of the heart, 306-310; on the vagus in 
the frog, 810; on inhibition of the 
heart, 310-312; theories regarding the 
mode of action of, upon the heart, 312- 
315; diagram to illustrate the action 
of, on the various parts of the cir- 
culatory apparatus, 316 ; on the vagus- 
centre, 817 ; on the accelerating and 
vaso-motor centres, 318 . 319 ; on the 
vagus-ends in the heart, 317; on the i 


inhibitory and motor ganglia, 316,, 
317 ; on the cardiac muscle, 316; on 
the vaso-motor nerves, 318; on the 
capillaries, 318 ; various experiments 
with, on the heart of a frog, 819-328 ; 
therapeutic use of, acting on the circu- 
lation, 328-339 ; as cardiac stimulants, 
828 ; as vascular stimulants, 330 ; as 
cardiac tonics, 331-335; as vascular 
tonics, 335 ; as cardiac sedatives, 338 ; 
as vascular sedatives, 339 ; action op, 
ACTING ON THE SURFACE OP THE 
BODY, 340-^51 ; as irritants and coun- 
ter-irritants. 340-347 ; as rubefacients. 
344, 345 ; as vesicants ; 344, 346 ; as 
pustulants and caustics, 344, 346; as 
emollients and demulcents, 347-348 ; 
as astringents, 349-360; as styptics, 360, 
351 ; ACTION OP, ON THE DIGESTIVE 
SYSTEM, 352-409; on the teeth, 352; 
as sialagogues, 353-359 ; as refri- 
gerants, 360; as antisialics, 360; as 
gastric tonics, 361 ; on the secretion 
of the stomach, 363 ; on the move- 
ments of the stomach, 365; as antacids, 
369; as emetics, 370-376; as gastric 
sedatives and anti-emetics, 376; as 
carminatives, 378,379; action of, od 
the intestines, 379-409 ; on absorj>tion 
from the intestines, 386 ; as intestinal 
astringents, 387; as purgatives, 388- 
395 ; as irritant poisons, 39r>-39y ; 
action of, on the liver, 399 ; as hepatic 
stimulants, 402 ; as cholagoguos, 404- 
407 ; as hepatic depressants, 407 ; 
action of, on the pancreas, 407 ; as 
anthelmintics, 408 ; ON tishuk- 
CHANGE, 410-421 ; as tonics, 410 ; ON 
EXCRETION, 422-445, on the kidneys, 
422 et $eq . ; as diuretics, 431-434 ; in 
albuminuria, 434; as lithontript ics, 
436; on the skin as diaphoretics and 
Budorifics, 437-441 ; as antihidrotics or 
anhidrotics, 441-443; on the bladder, 
443-446; ON THE GENERATIVE SYS- 
TEM, 447-456 ; as apbroflisiacs and 
anaphrodisiacs, 447-453 : as emmena- 
gogues and ecbolics, 462-465; u|>om 
milk, 465, 466 ; METHODS OF ADMINIS- 
TERING, 467-485 ; by the skin, 467 et 
ieq. ; as baths. 469 ; cold baths, 460- 
466 ; warm baths, 466 ; medicated 
baths, 469 ; vapour baths, 470 ; air 
baths, 471 ; friction and inunction, 
472 ; endermic application of, 474 ; 
hypodermic administration of, 474 ; 
application of, to the eye, 477 ; to the 
ear, 477 ; to the nose, 478 ; to the 
larynx, 479 ; to the lungs, 481 ; to the 
digestive tract, 482; to the urethra, 
484 ; to the va^ua and uterus, 486 ; 
aa antidotes, 480-491; antagonistic 
action of. 492-496 ; table showing th0> 
antagonism of, 496-496 



GENEEAL INDEX. 


1127 


Drunkenness, general effects of, 767 et 
teq. ; causes and treatment of, 772 
Duboisine, action of, as a mydriatic, 219; 
on the respiratory centre, 240 ; on the 
inhibitory ganglia, 317 
Dujardin-Beaumetz, reference to, 1030 
Dulcamara, characters, action, and uses 
of, 983 ; action of, on the nervous sys- 
tem, heart, respiration, and tempera- 
ture, 983 ; as an alterative, 984 
Dumas, M., points out a curious relation- 
ship between the |X)tasisium and the 
lithium group of elements, 17 
Dyad metals, 644 et seg. 

Dyspepsia, atonic, slight stimulants pro- 
duce appetite in, 363 
Dyspnoea, nature and cause of, 237-240 ; 
action of aconitine on, 833 

E. 

Ear, various diseases of the, and their 
treatment, 228. 229; action of salicylic 
acid on the, 820 ; application of drugs 
to the, 477 ; diagram of a vulcanite 
syringe for injecting solutions into 
the, 477 ; action of pilocarpine on the, 
884 

Eau de Cologne, as a cardiac stimulant, 
328; as a general stimulant, 890; uses 
of, in headache, fainting, Acc., 773 
Ecbolics, nature and action of, 4r)2 ; list 
of the chief, 464; uses of, 464; ad- 
juncts to, 455 

Eckhard, references to, 174, 1 75, 284 
Egg-albumin, 1085 
Yolk of, 1085 

Elatenn, characters and action of, 929 ; 
a powerful hydragogue cathartic, 929 ; 
action of, on tiie nervous system, 929 
Elaterinum, 606 

Elaterium, as a drastic purgative, 389 ; 
and a hydragogue, 390 ; characters and 
composition of, 929 
Elder, characters and uses of, 939 
Flowers, 939 
Elecampane, 969 

Electricity, effects of, on the protoplasmic 
movements, 60, 61 ; on the action of 
infusoria, 64 

Elements composing the earth, list of 
"the, with their symbols and atomic 
weights, 9, 10; nature of the, 11; 
recent bjiectroscopic researches prove 
them to be compounds, 13; dissociation 
of the, 12 ; epectruin analysis of the, 
11-15 ; evolution of the, 16 ; classifica- 
tion of the, 16; accoiding to their 
atomic weight, 16; in groups, 17; in 
series, 17 ; Mendelejeff^s classiff cation, 
19 ; differences between the even and 
the uneven series, 1 8 ; the classiffoation 
in series not yet perfect, 20 ; general 
relations of the, 20-32 ; organic radi- 


cals, 20; chemical reactions of the, 24; 
physiological reactions of the, 24 ; the 
latter divided into groups, 25 ; relation 
between atomic weight and physio- 
logical action, 28 ; between spectro- 
scopic characters and physiological 
action, 27 ; connection between che- 
mical constitution and physiological 
action, 32 ; relation between isomorph- 
ism and physiological action, 26 ; 
Blake’s division of the, into nine 
groups, according to their physiological 
action, 27 ; his classification and con- 
clusions cannot be accepted as final, 27 
Elemi, nature and use of, 893 
Elixir aurantii, 508, 889 
Elixirs, 608 

Elm, characters and uses of, 1026 ; as a 
demulcent, astimgent, and tonic, 
1026 

Slippery, 1025 ; characters of, 1026 
Embrocations or liniments, 616 
Emetics, aid the action of antiperiodics, 
and sometimes cure ague without their 
aid, 108; powerful adjuncts to ex- 
pectorants, 256 ; nature and action of 
370 ; di^ded into two classes, local 
and general, 373; the various uses of, 
374-376 ; in simply emptying the 
stomach, 374 ; in expellmg foreign 
botUes from it, 374; in removing the 
contents of it, 374; in removing poison 
from it, 374; and bile, 374; and ob- 
structions from the air-passages, 375 ; 
contra-indications of, 375; anti-, 376; 
salt as an emetic, 620 ; alum as, 655 ; 
sulphate and acetate of zinc as, 668 ; 
sulphate of copper as, 344, 675 ; sub- 
sulphate of mercury as, 690 ; antimony 
as, 726; hydrochlorate of apomorphine 
as, 849; mustard as a prompt and 
direct, 866 ; ipecacuanha as an, 960 ; 
phj^olacca root as, 1009 ; iris as, 1039 
Emetine, action of, on muscle, 128; as a 
depressant expectorant, 255 ; action of, 
on the cardiac muscle, 316 ; as a general 
emetic, 373 

Emmenagogues, nature and action of, 
462 ; list of indirect and direct, 463 ; 
caulophyllum as an emmenagogue, 
843 ; oil of rue as an, 881 ; tansy as, 
964 ; hedeoma or pennyroyal as, 1007 ; 
origanum as, 1007 

Emollients, nature, action, and thera- 
peutic uses of, 347, 348 
Emphysema, with copious secretion of 
mucus, a oombinatiou of morphine and 
atropine useful in, 260 
Empincal therapeutics, explanation and 
example of, 8 

Emplastrum ammoniac!, 508, 934 

cum Hydrargyro, 
608, 686, 702, 
934, 966 
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Emplastrnm Arnicae, 608, 968, 966 
Asafcetidffi, 608, 702, 933, 966 
Belladonnas, 608, 966, 986 
Calefaciens, 608, 1016, 1061, 1090, 
1091 

Cantharidis, 608, 1061, 1078, 1084 
Oapsici, 608, 966, 984 
Ferri, 608, 702, 743, 966 
Galbani, 608, 702, 933, 966, 1090 
Hydrargyri, 608, 686, 966 
Ichthvocollas, 608, 1086 
Opii, 608, 702, 844, 846, 966, 1061 
Picis, 508, 966, 1016, 1057, 1061, 
1062, 1090 

Bnrgundicae, 608, 1062 
Canadensis, 608, 1062 
cum Cantharide, 608, 1062 
Plumbi, 608, 702, 966 
lodidi, 608, 705 

Besin^, 608, 702, 966, 1061, 1079 
Saponis, 608, 678, 702, 966, 1061, 
1079 

Fuscnm, 966, 1079, 1090 
Endermic application of drugs, 474 
Endocarditis, ulcerative, micrococci pre- 
sent in, 99 

Enema Aloes, 509, 1042, 1044 
Asafoetidae, 509, 932 
Magnesii sulphatis, 609, 966 
Opii, 509, 844 
Tabaci, 509 

Terebinthinae, 609, 1058 
Enemas, injections, or clysters, 508 ; na- 
ture and uses of, 484 
Engelraann, reference to, 138 
Enzymes, nature of, 76 ; action of drugs 
on, 76 ; functions of, 76 ; list of the 
chief, in the animal body, 76 ; method 
of ascertaining the action of drugs on, 
76; table and diagram showing the 
different action of drugs on different, 
78, 79 ; methods of liberating from 
zymogens, 80 ; alteratives supposed 
to alter in some wav the action of, 
413 

Epidermic application of drugs, 467 
Epsom salts, 659 

Erbium, symbol and atomic weight of, 10 
Ergot, action of, on the vaso-raotor centre, 
319 ; on the motor ganglia, 316 ; as a 
vascular sedative, 339; as a styptic 
acting on the blood-vessels, 350 ; has 
the power of lessening or arresting 
haemorrhage, 361 ; as a direct emmena- 
gogue, 453 ; one of the chief eclwhcs, 
454 ; as a x>oi»on, with iU antidotes, 
489 ; its characters, composition, and 
general action, 1068, 1069; special 
action, 1070 

Ergot, characters and preparations, 1068, 
1069 

Ergotin, extract of, its action on the 
nervous system, muscles, and sensory 
nerves, 1071 ; on the circulation and 


heart, 1071 ; on the vaso-motor system, 
respiration, and secretion, 1071 ; on 
the alimentary canal and uterus, 1072 ; 
therapeutics, 1072 
Ergot of rye, 1068 
Ergotinic acid, 1069 
Ergotinin, 1069 
Ergotinum, 505 

Ergotism, symptoms of, 1 069, 1070 
Ericaceae, 9*61 

Erysipelas, caused by micrococci, 99 
Erythrophloein, as a cardiac tonic, 331 
Erythrophlceum, state of the pulse and 
blood-pressure in a cat after division 
of the spinal cord and injection of, 
273; action of, on the vagus-roots, 
296 ; on the cardiac muscle, 316 ; as a 
cardiac tonic, 331 ; diagram showing 
the effect of, upon the blood-pressure 
and secretion of unne, 430 ; as a hy- 
dragogue diuretic, 432 
Erythroxylaceae, 877 

Eryiliroxylon (coca), characters and com- 
position of, 877 ; action of, as a power- 
ful local ana*‘‘thetic, 878 ; on the nerve- 
centres, respiration, pulse, and blofMl- 
pressure, 878, 879 ; on mammals, 878 ; 
on the secretion of saliva and sweat, 
879; on the urine and temperature, 
879 ; uses of, 879 
Escharotics. acids as, 668 
Esmarch, reference to, 801 
Essences, 509 
Essentia Anisi, 509, 935 

Menthm pijieriUe, 609, 1004 
Ether, action of, on bacteria, 93; on 
annulosa, 115 ; on muscle, 128 ef $eq , ; 
on psych ic^al processes, 191; nature of 
narcosis by, 204 ; tirst used as an an- 
ajsthetic in dentistry, 212 : as an anti- 
spasraodic, 213; action of, on the 
respiratory centre, 241 ; on the brain, 
244; on the vaso-motor centre, 31{>; 
on the motor ganglia, 316; asacartiiao 
stimulant, 328, 329 ; as a vasculur 
stimulant, 33(»; as a rubefacient, 344 : 
as a sialagogue, 357 ; as a local seda- 
tive, 376 ; and acetic acid, as a carmi- 
native, 379; action of, on the vascularity 
of and absorj)tion in the intestine^, 
386 ; as a iioison, with its antidotes, 
488; its prejiaration, character, and 
uses, 780; action of, on the skin, 7H1 ; 
mouth, stomach, and intestine, 781 ; 
cerebral hemispheres, spinal cord, and 
medulla oblongata, 782 ; xnuscU s, 
nerves, and blood, 782; and heart, 
782; difference between chloroform 
and, 782 

Ether, simple and saline— 

Acetic, 780, 783 
Amyl, nitrite of, 784 
Compound spirit of, 783 
Kitro-glyoerine (glonoine), 788 
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JSther, oil of, 783 
Pure, 780 
Spirit of, 781 

Nitrous, 784 
Stronger, 781 

Tether spray as an anaesthetic, 167 
Ethereal oils, action of, on bacteria, 103 
Ethyl, iodide of, preparation and charac- 
ters of, 790; action and uses of, as an 
anaesthetic, alterative, diuretic, anti- 
spasmodic, 790; mode of administra- 
tion, 790 

Ethyl-atropine, action of, on the motor 
nerves, &c., 989 

Ethyl-carbamate. See Urethane 
Eucalyptol, action of, on bacteria, 96 ; as 
a disinfectant, 106 ; and antiperiodic, 
107 ; as a vermicide, 408 
Eucalyptus, character, action,and uses of, 
926 ; oil of, 926 ; action of, as an anti- 
septic, 926 ; on the blood, spleen, and 
skin, 926 ; effects of, when swallowed, 
926; action of, on the nerve-centres, 
spinal cord, 925; brain, medulla, and 
heart, 925 ; on the temperature, 926 ; 
how excreted, and uses of, 926 
Eucalyptus oil, action of, on enzymes, 78 ; 
on bacteria, 91 ; use in blood-poisoning, 
106, 926 

Eulenberg, references to, 40, 204 
Euonymin, as a cholagogue, 390; as a 
hepatic stimulant, 403 
Euoiiymus(wahoo), nature and action of, 
894 ; acts as a hepatic stimulant, &c., 
895 

Eupatorium, characters and use of, 956 ; 
as a tonic, diaphoretic, emetic, and 
cathartic, 966 
Euphorbiaceae, 1022 

Euphorbium, action of, on the nose, 245 ; 
as a vesicant, 344 

Eustachian tube, the, some diseases of, 
and their treatment, 229 
Evolution of species and of elements, 16 
Ewald, A., reference to, 176 
Ewers, references to, 246, 296 
Excretion, Action of drugs on, 422- 
446 

Expectorants, nature and action of, 250- 
265 ; action of, on the secretions of the 
air-passages and the mucous mem- 
branes, 260, 261 ; on the expulsive 
mechanism, 254; list of depressant, 
255 ; of stimulating, 255 ; adjuncts to, 
255 ; antimony as an expectorant, 726 ; 
cimioifuga (black snakeroot) as an, 
888 ; senega root as a stimulating, 868 ; 
myrrh as, 898 ; balsam of Peru as, 903 ; 
baLsam of Tolu as, 903 ; oheken as, 923 ; 
;^banum and ammoniaoum as, 933 ; 
ipecacuanha as, 950 ; benzoic acid as, 
; marrubium as, 1007 ; casoarilla 
bark as, 1022 ; garlic as, 1040 ; squill 
as, 1041 


Experiments, use of, 49 ; upon healthy 
man, 61 ; fallacies, 62 ; in disease, 62 ; 
objections to, answered, 63-65 ; erro- 
neous deductions from, 66, 66 ; mode 
of conducting, for examining the action 
of drugs on infusoria, 63 ; for testing 
the oxidising power of protoplasm, 
68 ; the action of drugs on oxidation, 
69; the action of drugs on alcoholic 
fermentation, 81 ; on the movements 
of bacteria, 88 ; on the destruction of 
germs, 89 ; on the action of drugs on 
the reproduction of bacilli, 92 ; and on 
the development and growth of bacilli, 
95 ; for testing the action of drugs on 
the motor nerves, 147-149 ; on the 
reflex action of the spinal cord, 163, 
164 ; on the respiratory centre, 240 ; on 
the action of drugs on the circulation, 
262-268; on blood-pressure, 268-270; 
on the action of heat and cold on the 
frog’s lung, 278-280 ; on the action of 
the heart on blood-pressure, 292; on 
the heart of the frog, 299-303 ; 
Stannius’s, on the action of the various 
cavities on the frog’s heart, 319 ; Ean- 
vier’s, on dropsy, 336 
Expressed oil of nutmeg, 1016 
Extract of ergot, 1069 
Extract of malt, 1054 
Extracts, 609; fluid or liquid extracts, 
510 ; fresh or green extract, 512 
Extractum, Aconiti, 610, 613, 831, 832 
Fluidum, 511, 832 
AlcohOlicum, 985 
Aloes aquosum, 510, 1042 
Barbadensis, 510, 1044 
Socotrinae, 610, 1042 
Anthemidis, 510, 955 
Amicae Radicis, 610, 958 

Fluidum, 611, 958 
Aromaticum fluidum, 611 
Aurantii amari, 611 

Fluidum, 888 
Belae liquidum, 510, 892 
Belladonnae, 985 

Belladonna fluidum, 510, 511, 513 
Alcoholicum, 510, 985 
Brayerm fluidum, 511, 921 
Buchu fluidum, 611, 882 
Calkmi fluidum, 511, 1053 
Calumbaj, 841 

Fluidum, 841 
Cannabis Indicae, 1026 

Fluidum, 610, 611, 1026 
Capsici fluidum, 611, 984 
CastanesQ fluidum, 511, 1034 
Cheken fluidum, 924 
Chimaphila, 962 

Fluidum, 611, 9G3 
Ohiratse fluidum, 511, 980 
CimicifugaB fluidum, 611, 837 
CinohonsB, 940 

Liquidum, 941, 967 
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Extractnm Cinchonae Flavae liquidum, 
610 

Fluidum, 610,611,940 
CJocse liquidum, 877 
Colchici, 610, 613, 1049 

Aceticum, 610, 613, 677, 
1049 

Radicis, 1049 

Radicis fluidum, 610, 611, 
1049 

Seminis fluidum, 611, 1060 
ColocjTithidis, 610, 928 

Compositum, 610, 928, 
981, 1042, 1043, 1038, 
1079 

Conii, 931 

Alcoholicum, 610, 931 
Fluidum, 610, 611, 513, 931 
Cornus fluidum, 511, 938 
Cubebie fluidum, 611, 1014 
Cypripedii fluidum, 611, 1036 
Digitalis, 994 

Fluidum, 511, 994 
Dulcamarse fluidum, 611, 983 
Ergotae, 1069 

Ergot® fluidum, 610, 511, 1069 
Liquidum, 610, 1069 
Erythroxyli fluidum, 611, 877 
Eucalypti fluidum, 511, 926 
Euonymi, 610, 895 
Eupatorii fluidum. 611, 966 
Filicis liquidum, 611, 1066 
Frangul® fluidum, 611, 896 
Gelsemii alcoholicum, 978 
Fluidum, 511, 978 
Gentian®, 979 

Fluidum, 610,511, 979 
Geranii fluidum, 611, 881 
Glycyrrhiz®, 899 

Fluidum, 610, 611, 899 
Glycyrrhiz® Liquidum, 611, 899 
^rum, 610, 899 

Gossypii radicis fluidum, 611, 872 
Grindeli® fluidum, 611, 959 
Guaran® fluidum, 611, 897 
H®matoxyli, 610, 1K)8 
Hamamelidis fluidum, 611, 1029 
Hyfirastis fluidum, 611, 839 
Hyoscyami, 990 

Alcoholicum, 610, 990 
Fluidum, 610, 611, 513, 
9JM} 

Ippcacuanh® fluidum, 611, 949 
IndiM, 1039 

Indis fluidum, 610, 511, 1039 
Jaborandi, 883 
Jalap®, 510, 982 
Juglandis. 510, 1029 
Krameri®, 868 

Fluidum, 511, 868 
Lactuc®, 510, 513, 967 
Lactucani fluidum, 611, 957 
Leptandr®, \iX)2 

Fluidum, 610, 511, 1002 


Extractum'Lobeli® fluidum, 611, 961 
Lupuli, 610, 1028 
Lupulini fluidum, 511, 1028 
Malti, 610, 1054 
Matic® fluidum, 511, 1015 
Matico fluidum, 1016 
Mezerei, 1022 

Mezerei ^thereum, 610, 1022 

Fluidum, 510, 611, 1022 
Nucis Vomicffi,971 

Fluidum, 510,511,971 

Opii, 610, 844 

Liquidum, 611, 844 
Papaveris, 610, 843 
Pareir®, 841 

Fluidum, 610, 611, 841 
Liquidum, 611, 841 
Physostigmatis, 610, 904 
Pilocarpi fluidum, 611, 883 
Piscidi® erythrin® fluidum, 913 
Podophylli, 838 

Fluidum, 610, 511, 83& 
Pruni Virginian® fluidum, 611, 917 
Qoassi®, 892 

Fluidum, 510, 612, 892 
Rhamni frangul®, 896 

Liquidum, 896 

Rhei, 1010 

Fluidum, 510, 512, 1010 
Rhois glabne fluidum, 612, 898 
Ros® fluidum, 512,920 
Rubi fluidum, 512, 919 
Rumicis fluidum, 612, 1011 
Sabin® fluidum, 612, 1064 
Sanguinan® lliiuhim, 512, 863 
Sars® liquidum, 511, 1052 
Sarsajianll® fluidum, 512, 1052 
Sarsapanll® corajM^situm fluidum^ 
612, 1020, 1022, 1052 
Scill® fluidum, 512, 1041 
Scutellari® fluidum, 612, 1008 
Seneg® fluidum, 612, 868 
Senn® fluidum, 612, 910 
Serpentari® fluidum, 612, 1012 
Spigeli® fluidum, 612, 978 
Stillingi® fluidum, 612, 1023 
Straxnonii, 992 

Fluidum. 610, 612, 992 
Taraxaci, 957 

Fluidum, 610, 612, 613, 96r 
Trilici fluidum, 612, 1054 
Uv» ursi fluidum, 612, 962 
Valerian® fluidum, 612, 962 
Veratri viridis fluidum, 612, 1045 
Vibumi fluidum, 612, 939 
Xanthoxyli fluidum, 612, 883 
Zinfjjiberis fluidum, 612, 1037 
Eye, action of drugs on the, 216-228; 
chief drugs employed in the treatment 
of disease of the cornea, 216; on the 
conjunctiva, 216; on the lacrimal 
secretion, 217 ; projection of the eye- 
ball, 217 ; on the pupil, 217 ; diagram 
to show the nervous supply of the, 2X8 
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the Iris of the, and the two muscles of 
which it consists — the sphincter and 
the dilator, 217, 218 ; drugs ^ich act 
on the iris — mydriatics and myotics, 
219; causes and consequences of the 
dilatation of the pupil of the, 219-221 ; 
and of the contraction of the, 221 ; 
action of drugs on accommodation, 
223 ; on intra-ocular pressure, 223 ; 
uses of mydriatics and myotics, 226 ; 
action of drugs on the sensibility of 
the, 227 ; in producing visions, 228 ; 
application of drugs to the, 477 ; action 
of purified chloroform on the eye, 799 ; 
of aconitine, 834 ; of opium on the 
pupil of the, 864 ; of cocaine, 878 ; of 
pilocarpine, 885 ; of Jamaica dogwood 
on the pupil of the, 913 ; of gelsemium, 
978 ; of belladonna or atropine, 987 ; 
of Indian hemp or American cannabis, 
on the pupil of the, 1027 


F. 

Fainting, cause of, 264 ; effect of empty- 
ing the bladder on, 264 ; treatment of, 
266 

Farina lini, 876 

Fa-!ting, rapid effect of drugs when 
taken, 43 

Fats, as emollients, 347 

Fatty degeneration, due to a twofold 
action, 416 ; of the liver, stomach, and 
kidneys produced by phosphorus, 711 ; 
what this chiefly depends on, 711 ; of 
the vessels, and its result, 711 ; of the 
liver and other organs produced by 
arsenic, 715 

Febrifuges. See Antipyretics 

Feet, cold, remedy for, 199 

Feitelberg, reference to, 337 

Fel bovis inspissatum, 1082 
Purificatum, 1082 

Fennel as a carminative, 379 ; as a 
stimulant diuretic, 433; charac- 
ters, composition, and uses of, 934 
Fruit, characters and use of, as a 
stimulant and carminative, 934 

Ferments, inorganic, 74 ; organic and 
organised, 74 ; nature of, 76 ; the pro- 
cess of fermentation divided into two 
kinds, 76; diastatic amylotic, 76; in- 
versive, 76; proteolytic, 76; action of 
drugs on, 76-79 ; yeast and bacteria, 
80 et eeq.'y description of the chief 
organised, 80 et eeq , ; Brefeld’s classi- 
fication of, 81 ; diagram illustrating 
the principal organised, 83. See also 
Yeasts, Mound-fungi, Bacteria, Ba- 
cillus, &c. 

Feru, male, its characters, physiological 
action, and therapeutics, 1066; method 
of administration, 1066 


Ferri arsenias, 720 

Carbonas Saccharata, 1056 
et Ammonii citras, 743 
et Quininae citras, 748, 942 
et Strychnin» citras, 748, 972 
Sulphas Exsiccata, 741 
Ferric chloride, action of, on bacteria, 
93 ; as an astringent, 349 ; as a styptic^ 
360 

Ferrier, Dr., references to, 173, 186, 201, 
216, 228, 230 ; composition and use ot 
his snuff, 731 

Ferrocyanide of potassium, 616 
Ferrous salts, physiological action of, 27 
Ferrous sulphate, action of, on bacteria, 93 
Ferrum tarraratum, 610, 743 
Fever, remittent, depends on the presence 
of a spirillum in the blood, 107 
Fibres, efferent and afferent, position and 
functions of the, 356 
Fibrin, condition of, when digested with 
pancreatic juice, 408 
Fibrin, effects of heating, 76 ; and of 
pepsin on, 76 

Fick, A., his kymograph, 269 
Kick, J., reference to, 124 
Figs, as demulcents, 347 ; as laxatives,. 
389 ; characters, composition, and uses 
of, 1029 
Filices, 1066 

Filix mas, as a vermicide, 408 
Fir-wool oil, action and use of, 1 059 
Fire-damp, as a poison, with its antidote, 
487 

Fish, mechanism of respiration in the,. 

232 ; diagram of a, 233 
Flag, blue, 1039 ; as an emetic or cathar'- 
tic, and a stimulant, 1039 
Flag, sweet, as a stomachic stimulant, 
1053 

Flaxseed, 876 ; oil of, 877 
Flea-powders, fennel, 934 ; pyrethrum, 962 
Flies, Spanish, 1091 ; external and in- 
ternal action of, 1091 ; in very large 
doses, 1092 ; on the idivary glands, 
1092; on the urinary organs, 1092; 
external and internal use of, 1092 ; as- 
an irritant and counter-irritant, 1092 ; 
precautions, 1094 
Floel, reference to, 383 
Flour, wheaten, 1053 
Flourens, refeience to, 2.36 
Flowers of sulphur, its preparation,, 
characters, &c., 643 

Fluorine, symbol and atomic weight of, 
10 ; its relation to other membe^ of a- 
group, 16 

Fodor, reference to, 86 
Fokker, reference to, 102 
Food, discussion as to whether alcohol 
can be deemed a, 767 
Foot-baths, warm, utility of, as direct 
emmenagogues, 463 
Forznad, reference to, 98 
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Formic add, action of, on bacteria, 94 
Foster, M., references to, 114, 176, 177 
Fothergill, Dr. Milner, his plan of pre- 
paring hydrobromio acid, 667 
Franck, F., reference to, 186, 187 
Fran^ois-Franck and Brissaud, reference 
to, 193 

Frankincense, common, characters and 
use of, 1057 

Fraser, references to, 160, 171-173, 296, 
492, 1100 

Freusberg, reference to, 181 
Friars’ bdsam, 966 

Friction, one of the simplest rubefacients, 
344 ; value of friction of the skin, as 
an adjunct to cold baths, 461 
Fritsch, reference to, 186 
Frogs, effects of large and small doses of 
veratrine on, 26; and of various poisons, 
when modified by heat or cold, 45, 46 ; 
various experiments on, 64-66 ; action 
of quinine on the mesentery of, 62 ; 
action of veratrine on, 128 ; experiment 
on the sartorius of, 132 ; rhythmical 
action of the ventricle of the heart of, 
138; experiment on the leg of, 147; 
explanation and diagram of the mode 
of experimenting on the sensory nerves 
in, 148 ; experiment on the gastro- 
cnemius of, 161-163 ; mode of experi- 
menting on the action of drugs on the 
reflex action of the spinal cord of, 163 ; 
on the heart of, 164; diagram, showing 
the nervous system of, 166 ; experiments 
with quinine on the spinal cord of, 166 ; 
experiments with, 167-174 ; on the sar- 
torius of, 176 ; experiments on the ner- 
vous system of the, 183; diagram of 
the higher nerve-centres of, 184 ; Pre- 
vest’s experiment with chloroform on 
the brain of, 206 ; the easiest way of 
aniestbetising, 209-211 ; action of alco- 
hol on, 216; on convxdsions in, 237; 
diagram to illustrate the effects of the 
horizontal and vertical position of the, 
in shock, 263; experiments on the 
arterioles of, 278 ; as to the effects of 
drugs on the vessels of, 278 ; and as to 
the effect of heat and cold on the lung 
of, 279; diagram illustrative of this, 
279; method of maintaining artificial 
circulation in, 280; method ^ measure- 
ment by the rate of flow, 281 ; experi- 
ments on the outflow of blood from 
divided vessels in, while the nervous 
system is intact, 286 ; heart beats in 
the, when imperfectly flUed, 292 ; the 
heart of, 299 ; diagram of the heart of, 
299 ; diagram of the atirioular septum 
in, 800 ; action of drugs on the heart 
of^ 801 ; instrument for showing the 
Motion of heat and cold, and of poisons 
•on the heart of, 301 ; effect of heat and 
eold on the action of the heart of, 301 ; 


Ludwig and Coats’s apparatus for ob- 
serv^g alterations in the pulsations 
and rhythm of the heart of, 302 ; 
Williams’s, 303 ; tracings showing 
changes in the pulsations of the apex 
of the heart of, 306 ; irritation of the 
vagus of, causes stillstand of the heart 
of, 310 ; actions of two classes of poi- 
sons on the vagus of, 311 ; difference 
between the action of the accelerating 
nerves and the inhibitory fibres of the 
vagus of, 312; Stannius’s experiments 
on the heart of, 319-322; diagrams 
illustrative of these, 319-321 ; Gaskell’s 
experiments on, 321 ; with illustrative 
diagram, 321 ; general considerations 
regarding the heart of, 322, 323 ; vagus 
stimulation on the heart of, divided 
into five classes, 324, S26 ; diagrams 
illustrative of this, 324, 325; hypothesis 
regarding the action of the vagus on 
the heart of, 325 ; with illustrative dia- 
grams, ‘326, 327 ; inhibition in the heart 
of, 326 ; experiments with, as to the 
antagonism of drugs, 493 ; action of 
chlorides on the nervous system of, 
602, 646 ; of soda on, 620 ; action of 
barium on, 645 ; of mercury, 685 ; of 
phosphorus, 712 ; of arsenic on the skin 
of, 715 ; diagrams of the epidermis of, 
before and after poisoning by arsenic, 
715 ; action of antimony on the heart 
and skin of, 724 ; diagram of the ver- 
tical section of the epidermis of a, 
poisoned by antimony, 725; of solution 
of perchloride of platinum on, 756 ; of 
salts of iron on, when injected subcu- 
taneously, 739 ; of nitrite of amyl, 
788 ; of chloral hydrate, 792 ; of iodo- 
form, on the heart of, 805 ; carbolic 
acid produces convulsions in, 814; 
action of resorcin on, 818 ; of aconitia, 
832 ; of staphisagnne, 836 ; of opium, 
861 ; of caffeine, 871 ; of quinine, 949 ; 
of belladonna or atropine, 987 ; of 
nicotine, 993 ; of digitalis on the heart 
of, 996 ; of veratrine on the heart 
muscle of the, 1048; of colchicnm on 
the spinal cord of the, 1060; and of 
ergotinic acid, 1070; of comutine, 1070 
Fruit, Anise, 935 
Bael, 891 
Capsicum, 984 
Caraway, 936 
Coriander, 937 
Dill, 936 

of the Dog-rose, 920 
Fennel, 934 
Hemlock, 931 
Squirting cucumber, 928 
Fnehsin, 822 

Fuller’s earth, as a demulcent, 347; 

nature and uses of, 654 
Fungi, 1067 
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G. 

Gadidje, 1087 
Gadinine, 100 
Galacta^ifogues, 466 

Galbanum, as an antispasinodic, 214; 
characters and use of, as a stimulant 
expectorant, 933 
Gall, ox, inspissated, 1082 
Gallic acid, 1033 ; properties and uses of, 
1033 

Gallici, mistura spiritus vini, 1086 ; its 
therapeutics, 1086 
Gallinae, 1085 

Gallium, symbol and atomic weight of, 
10 ; properties of, 20 

Galls, as an astringent, 349 ; characters, 
action, and uses of, 1031 
Gamboge, as a drastic purgative, 389 ; 
and a hydrs^ogue, 390; characters, 
action, and uses of, 869 
Gamgee, A., reference toh^ Physiological 
Chemistry y 67 

Ganglia, motor cardiac, 289 ; inhibitory, 
289; diagram to show the supposed 
relation of motor, in the heart to ac- 
celerating fibres, 290; Remak’s and 
Bidder’s, 300, 304, 308; motor, in- 
hibitory, and quickening, supposed to 
be present in the nervous system of the 
frog, 312-314; inhibitory and motor, 
of the heart, 316,317 ; functions of the 
cardiac, 323 

Gargles, method of using, 482 
Garlic, as a stimulating expectorant, 266 ; 
action of, 1040 ; as an antiseptic, irri- 
tant, and carminative, 1040; as a 
stimulant, expectorant, and diuretic, 
1040 

Giirtner, reference to, 42 
Gases, action of different, on the frog’s 
heart, 308 ; poisonous gases, with their 
antidotes, 486, 487 

Gaskell, references to, 111, 276, 280, 284, 
296, 307, 311, 313, 321, 322-326 
Gastric juice, action of acids on the, 569 
Sedatives, and anti-emetics, nature, 
number, and uses of, 376, 377 ; 
divided into local and general, 37 6 ; 
adjuvants to, 376 
Stimulants, alkalies as, 598 
Syphon, nature and uses of, 483 
Tonics, nature and action of, 361 et 
seq. ; purgatives and cholagogues 
may act as indirect, 369 ; states in 
which they are indicated, 411 
Gastro-salivary circulation, diagram of, 
359 

Gaultheria, oil of , characters, 962; action, 
and use of, as an antipyretic, 963 
Gelatine, as a demulcent, 347 ; solution 
of, 1086 

Gelatine discs, 536 

Gelsemine, as a spinal stimulant, 181 ; aa 


a local and general anodyne, 201 ; as a 
mydriatic and myotic, 219 ; action of, 
on the respiratory centre, 233, 241. 
See Gelsemium 

Gelsemium, as a poison, with its antidote, 
490 ; antagonism of, to opium and atro- 
pine, 495; characters and action of, 
977 ; on the eye, the spinal cord, and 
the motor centres, 978 ; on the head, 
the vagus, the blood, pulse, and heart, 
978; uses of, 978 
Geltowsky, references to, 61 
Generative system, action op drugs 
ON THE, 447-466 ; action of the cere- 
bral and spinal centres on the, 447 ; 
action of drugs on the, as aphrodi- 
siacs, 449 ; as anaphrodisiacs, 461 ; as 
emmenagogues, 462 ; and as §cbolics, 
454 ; action of drugs upon milk, 466 
Genito-urinary tract, action of opium on, 
861 

Gentian, 979 

Root, characters and composition of, 
979 ; preparation and use of, 979 
Gentianaceae, 979 
Geraniaceae, 881 

Geranium (cranesbill), characters, compo- 
sition, and action of, as an astringent, 
881 

Gianuzzi, references to, 239, 971 
Giant cells, action of iodoform on, 805 
Gilbert, reference to, 136 
Gin, as a cardiac stimulant, 328 ; and as 
a stimulant diuretic, 433 
Ginger, as a carminative, 379 ; as a 
sialagogue, 357 ; characters, action, 
and uses of, 1037 ; as a carminative, 
1037 

Gingerbread, as a laxative, 389 
Glanders, caused by a species of bacillus, 
99 

Glands, poisonous action of the heavy 
met^ on the, 664 

Glandular system, antagonistic action of 
drugs on the, 494 
Glauber’s salt, 625 

Glaucoma, nature of, and mode of treat- 
ment, 226 

Glomeruli, the result of arterial pressure 
on the, 427, 428 ; poisonous action of 
the heavy metals on the, 666 
Glycerine, action of, on enzymes, 78 : 
on bacteria, 93 ; as a demulcent, 347 ; 
characters and uses of, 966, 967 
Glycerines, 613 
Glycerinum, 613, 966 

Acidi Carbolici, 613, 813, 967 
Gallici, 613, 967, 1034 
Tannici, 613, 967, 1031 
Aluminis, 513, 967 
Amyli, 613, 967, 1063 
IBoi^is, 513, 624, 967 
Plumb! Sttbaoetatis, 513, 967 
Tragacanthe, 518, 967 
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Glyceritum vitelli, 613,967, 1086 
Glycogen, formed and stored up by the 
liver, 402 ; glycogenic function of the 
liver destroyed by phosphorus, arsenic, 
and antimony, 402 
Olycyrrhizinum ammoniatum, 899 
Goa powder, 909 

Gold, symbol and atomic weight of, 10 ; 
as an alterative, 413 ; properties, 
action, and uses of, free from metallic 
impurities, 763 ; solution of chloride 
of, 764 ; chloride of, and sodium, 764 
Golt^ reference to, 183, 286 
Gonorrhoea, caused by micrococci, 99 
Gout, rheumatic. See Rheumatic Gout 
Granville, Mortimer, his proposed mode 
of relieving pain, 203 
Grass, conch, 1054 
Graves, Dr., reference to, 726 
Grawitz, reference to, 81 
tiriffith's mixture, 742 
<inndelia, characters and uses of, 969 ; in 
asthma, dyspnoea, and as a local appli- 
cation, 959 

Groups, arrangement of the elements in, 
16 

Gnitzner, reference to, 42 
Guaiac resin, and tincture of guaiac, ex- 
periments with, on oxygen, 68, 69 ; as 
a stimulant diuretic, 433 
Guaiaci resina, 525 

Goaiacnm, as an alterative, 413 ; as a di- 
rect emmenagogue, 463 ; gnaiacum re- 
sin, characters, composition, action, and 
uses of, chiefly in the treatment of ton- 
sillitis, 880; guaiacnm wood, nature 
and composition of, 880 
Guanidine, action of, destroyed by ex- 
tremes of heat or cold, 46 ; effect of 
temperature on, extraordinary, 176; 
action of, on the motorganglia, 316 ; on 
the cardiac muscle, 316 
Guarana, characters, composition, and 
uses of, 897 

Guareschi, references to, 101, 401 
Guinea-pigs, the cerebral hemispheres of, 
more developed than in the frog, 184 
Gum, as a demulcent, 347 
Gum acacia, characters, kc^ and use of, 
913 ; gum arabic, 913 
Gnmchi, 903 

Gun-cotton, preparation and use of, 873 
Gutta-percba, characters and use of, 963 
Guttiferae, 869 
Gymnospenns, 1057 


H 

Habit, effect of, on the action of drugs, 
48 

Hfiematemesis, value of astringents and 
styptics in, 360 

Hiematin, nature and spectrum of, 71 


Haematinics, or blood- tonics, nature, ac- 
tion and uses of, 4U 

Hmmaturia, value of astringents and 
styptics in, 360 

Haemodromometer, Marey’s, 294 
Haemoglobin, solution of, 60; power of, 
70 ; spectroscopic examination of, 70, 
72 ; action of, on the frog’s heart, 308 ; 
treatment to be adopted when there is 
a deficiency of in the blood, 411 ; the 
quantity of, increased by hjematinics, 
412 

Haemoptysis, value of astringents and 
styptics in, 350 

Haemorrhage, action of astringents and 
styptics in lessening or arresting, 350, 
361 ; importance of absolute quiet in 
severe, 351 ; emetics to be avoided in 
persons suffering from, 376 
Marshall, reference to, 246 
Halogen elements, the general source, 
characters, and mode of prej)aration of, 
647-664 

Haloid Compounds— 

Bichloride of methylene, 795 
Bromal hydrate, 794 
Bromide of ethyl, 789 
Chloral, 790 

„ hydrous, 790 
Chlorofonn, 796 

„ Purified, 796 
Hydrate of butyl-chloral, 794 
Hydrate of chloral, 790 
Iodide of ethyl, 790 
Hamamelaceae, 1029 

Hamamelis, as a vascular .sedative, 339 ; 

characters and use of, 1020 
Hamilton, Dr. McLean, his plan of pre- 
paring hydrobromic acid, 667 
Harley, reference to, 72 
Hamack, references to, 119, 127, 150, 296, 
304, 307, 312 

Haycraft, reference to, 30 
Haywood, Dr., reference to his use of 
ether, 212 

Head, action of gelsemium on the, 978 
Hearing, action of drugs on, 228 
Heart and vessels, comparative effect of, 
on blood-pressure in different animals, 
287, 288 ; in dogs and rabbits, 287, 288 ; 
action of the, on blood-pressure, 292 ; 
various modes of estimating the action 
of the, on the circulation, 292-294 ; 
cause of the stoppage of the, in rabbits, 
dogs, and men, 296 ; stimulation of the, 
by increased blood -pressure, 298 ; dif- 
ference betwixt the tortoise and the 
mammalian heart, 298 ; palpitation of 
the, 299; the, of the frog, 299; dia- 
gram of the heart of the frog, 800; 
action of drugs on the, of the frog, 801 ; 
instrument for showing the action of 
heat and cold, and of poisons on the 
frog’s heart, 301 ; diagram of Ludwig 
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and Coats’s frog-heart apparatus, 302 ; 
diagram of Williams’s apparatus for in- 
Testigating the action of drugs on the 
heart of the frog, 303 ; action of drugs 
on the muscular substance of the, 305 ; 
apparatus for ascertaining the action of 
drugs on the muscular substance of the, 
305 ; tracings showing changes in the 
action of the frog’s heart, 306; difference 
between the heart-apex and the, 308 ; 
diagram to show the difference in the 
mode of experimenting with the heart 
and with the apex alone, 308 ; diagram 
showing the periodic rhythm of the, 
309 ; tracings of the pulsations of a ven- 
tricle of the, 310; action of drugs on i nhi- 
bition of the, 310; theories regarding the 
mode of action of drugs upon the, 312 ; 
tiypot hetical view of the nervous system 
of the, 312, 314 ; diagram of the hypo- 
thetical nervous apparatus in the, 313 ; 
detailed description of the physiology of 
the, 316-328 ; diagram of the heart and 
vessels to illustrate the action of drugs 
on the circulatory apparatus of the, HI 5 ; 
drugs which stimulate, or depress, or 
paralyse the vagus-centre of the, 317 ; 
the accelerating-centre, 318 ; the vaso- 
motor centre, 319: the vagus-ends m 
the, 317 ; the inhibitoiy and motor 
ganglia, 316 ; the cardiac muscle, 316 ; 
tlie vaso-raotor nerves, 318 ; the capil- 
laries, 318 ; Stannius’s experiments re- 
garding the action of the various caiities 
of the frog’s, 319-322; diagrams illus- 
trative of this, 319-321 ; Gaskell’s ex- 
jieriments on the same subject, 321 ; 
diagram to illustrate this, 321 ; general 
considerations regarding the, 322, 323 ; 
regulating action of the nervous system 
of the, 824, 325 ; diagrams illustrating 
this, 324, 326 ; hypothesis regarding 
the action of the vagus of the, 325; 
illustrative diagrams, 327 ; inhibition of 
the, 326; no satisfactor}^ explanation 
can as yet be given of the action of 
drugs on the, 328 ; knowledge in this 
respect at present in a progressive state, 
328 ; drugs which act on the circulation 
of the, their divisions and subdivisions, 
328 ; cardiac stimulants, 328 ; vascular, 
330; cardiac tonics, 331 ; various con- 
ditions and diseases of the, in which 
tonics are most useful, 332-336 ; the 
question of the use of digitalis in aortic 
regurgitation considered, 333; pre- 
cautions as to position of the, during 
the administration of cardiac tonics, 
334 ; action of sedatives on the, 838 ; 
diagram to show the nervous mecha- 
nism by which the action of the, may- 
be depressed by irritation of the 
stomach, 896 ; action of manganese salts 
on the, 753 ; of alcohol, 769 ; of spirit of 


ether, 782 ; of bromal hydrate, 795 ; 
of purified chloroform, 799-803; of 
iodoform, 806 ; of aconitine, 833, 834 ; of 
8taphisagrine,836 ; of quillaia(8aponin), 
919 ; of quinine, 946 ; of ipecacuanha, 
949; of strychnine, 974 ; of gelsemium, 
978 ; of solanine, 983 ; of tobacco, 992 ; 
of digitalin, 996 ; of camphor, 1019 ; of 
extract of ergot, 1071 

Heat, effect of, on the power of poisons, 
44, 48 ; power of, to preserve life in 
narcotic poisoning, 47; effects of, in 
accelerating death from muscular and 
metallic poisoning, 47 ; effect of, on 
protoplasmic movement, 60 ; on the 
action of infusoria, 64 ; on mould-fungi, 
82; on bacteria, 88 ; as a disinfectant, 
106 ; effects of, on muscle, 118, 123,131, 
138; on the action of strychnine, 176 ; 
in inducing sleep, 198 ; as a local 
anodyne, 201 ; dry, in the form of a 
poultice, relieves pain, 203 ; action of, 
on the respiratory centre, 240; appa- 
ratus for ascertaining the effect of, on 
the vessels of the frog’s lung, 279; 
instruments for showing the action of, 
on the frog’s heart, 301 ; the most 
powerful of all cardiac stimulants, 329 ; 
as a vascular stimulant, 330 ; action of, 
on inflammation, 341 ; diagram to show 
the effect of, in lessening the pain of 
inflammation, 342 ; as a vesicant, 344 ; 
as an emolhent, 347 

Hedeoma, or penn 3 Toyal, characters of, 
1006 ; action and uses of, 1007 ; as a 
carminative, diaphoretic, and emmena- 
gogue, 1007 

Heidenhain, originates the name of 
zymogens, 80; references to, 404, 423, 
426 

Hellebore, American, 1046 ; hellebore 
rhizome, green, 1045 ; action of, on the 
pulse, 1046 

Helleborin, action of, on ascidians, 114; 
on the frog’s heart, 307 ; on the cardiac 
muscle 316 ; as a cardiac tonic, 331 

Hemiptera, 1090 

Hemidesmus root, characters, compo- 
sition, and use of, 970 

Hemlock (conium), composition, action, 
and therapeutics of, 931; para- 
lysing power of, 932 
Fruit, 931 
Leaves, 930 
Pitch, 1062 

Hemp, Indian, as a hypnotic, 199 ; as a 
narcotic, 200; character, action, and 
uses of, 1026; on the sensory nerves, 
the pupil, and respiration, 1027 ; on the 
pulse, temperature, urine, and diges- 
tion, 1027 ; uses of, as a soporific, 1027 

Henle’s loop, 424, 426, 436 

Hepatic stimulants, nature of, 400; action 
of, 402 ; importance of combining in« 
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testinal and, 405; chola^gues and, 
407 ; depressants, 407 ; resin of podo- 
phyllum as a, 838; euonymus (wahoo) 
as a, 895 ; juglans as a, 1029 
Hermann, references to, 34, 39, 41, 74, 808 
Hernia, emetics to be used with caution 
in persons suffering from, 876 
Hip-baths, and mustard hip-baths, utility 
of, as indirect emmenagogues, 453 
Hips (fruit of the dog-rose), 920 
Hirt, reference to, 296 
Histozyme, a recently discovered fer- 
ment, 76 

Hitzig, reference to, 186 
Hock, as a stimulant diuretic, 433 
Hoffmann, reference to, 304 
Hoffman’s anodyne, 783 
Holmgren, reference to, 278 
Holmium, symbol and atomic weight of, 
10 

Homatropine, as a mydriatic, 219 
Homoeopathy, the principle of, 36 
Homolle's digitaline, 996 
Honey, as a demulcent, 347 ; as a laxa- 
tive, 389 ; its characters, composition, 
&c., 1089 
Honeys, 518 

Hoppe-^yler, references to, 74, 76 
Hops, as a h)rpnotic, 199 ; characters of, 
1027 

Horehound. See Mamibium 
Horseradish, as a sialagogue ; 367 ; as a 
carminative, 379; as a stimulant 
diuretic, 433 ; horseradish root, charac- 
ters, composition, and uses of, 866 
Hot baths, 467 ; hot foot-baths, 467 ; hot 
sitz bato, 467 

Howard’s plan of artificial respiration, 
802 

Hufner, reference to, 423 
Hughlings Jackson, reference to, 145 
Humbol^, Alexander von, reference to, 
45 

Humulns, or hop, 1027 
Hunter, John, r^erence to, 277 
Husemann on lithium, 28 
Hydragogues. See Purgatives 
Hydrargyri Chloridum mite, 686 
Cyanidum, 687 
lodidum rubrum, 667, 687 
Viride, 687 
Oxidum ffavum, 686 
Rubrum, 686 

Perchloridum, 620, 687, 690 
Persulphas, 687, 690 
Flava, 687 

Subchloridum, 620, 686, 690 
Sulphidum rubrum, 686 
Hydrargyrum, 686 

Ammoniatum, 637 
Corrosivum, ^7 
Cum cretA 686 

Hydras tin, as a hepatic stimulant, 403 
Hydrastis (golden seal), as a direct 


emmenagogue, 453 ; as an ecbolio^ 
454 ; chameters, composition, and use^ 
of, 889 ; as a hepatic stimulant and aa 
an antiperiodic, 839 

Hydrate, bromal, preparations and charac- 
ters, 794 ; action of, 796 ; irritates the- 
eyes and causes running at the nose, 
796 ; has a narcotic action like chloral, 
and a powerful paralysing action on the 
heart, 796 ; causes salivation and pro- 
fuse secretion from bronchial mucous 
membrane, 796 ; uses of, 795 
Hydrate, of ^uminium, 666 

Butyl chloral, action of, on the vagus- 
centre. 317; character, action, uses, 
and administration of, 794 
Of chloral, action of, on bacteria, 95- 
Hydriodic acid, physiological action of,27 
Hydrobromic acid, action of, on the ear, 
229 ; how prepared, 667 
Hydrocarbons, fatty series, 761 ; chemical 
nature and physical character of the, 
761 ; boiling-point of the, 761 ; physio- 
logical action of those belonging to tbo 
marsh gas series, 761. See under the 
different names of the series. 
Hydrochlorate of apomorphine. See Apo- 
morphine, hydrochlorate of 
Hydrochlorate of morphine. See Mor- 
phine, hydrochlorate of 
Hydrochlorate of cocaine. See Cocaine 
and Cocaine hydrochlorate 
Hydrochlorate of pilocarpine, characters 
of, 884. See also Pilocarpine 
Hydrochlorate of rosaniline, preparation, 
characters, actions, and uses of, 822 
Hydrochloric acid, physiological action 
of, 27 ; action of, on the protoplasmic 
movements, 60; on enzymes, 78; on 
bacteria, 93, 95 ; as a caustic, 344 ; 
arrests secretion of saliva, 361 ; as a 
poison, with its antidote, 487 ; proper- 
ties and uses of, 572 ; preparations 
containing free, 573 

Hydrocyanic acid, forms a compound 
with hemoglobin . 70 ; nature and 
spectrum of this compound, 71 ; effects 
of, on the blood, 72 ; on bacteria, 96 ; 
as a local anodyne, 201 ; action of, on 
the respiratory centre, 234 ; on the 
muscles of respiration, 238 ; effects of 
poisoning by, on the colour of the 
blood, 240 ; the vapour of, has a local 
sedative action on lung, 249 ; action 
of, on the vagus-centre, 817; on the 
motor ganglia, 316; on palpitation of 
the heart, 338 ; as a local and general 
sedative, 876; as a poison, with its 
antidote, 487 ; antagonism of, to atro- 
pine, 492, 496 ; preparation, properties, 
action, and uses of, 566 et tea. ; action 
of, on the skin, 686 ; on the blo^, 687 ; 
on respiration, 687 ; on the heart, 687 ; 
on the arteries and nerve8,688 ; diagram 
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to show the effect of, when applied 
locally, 689 ; uses of, 689 
Hydrogen, symbol and atomic weight of, 
10 ; its preparation and uses, 637 
Hydrogen, peroxide of, rapidly decom- 
posed by finely-di\rided platinum, 73 ; 
power of certain metals to absorb, 73 ; 
its preparation, properties, action, and 
uses, 640 

Hydroquinone, characters, action, and 
uses of, 818 
Hymenoptera, 1089 
Hyoscyaminse sulphas, 604 
Hyoscyamine, as a general anodyne, 199 ; 
action of, on the vagus-centre, 317 ; 
on the vaso-motor centre, 319; and 
inhibitory ganglia, 317 ; as an anti- 
hidrotic, 441 ; as a vesical sedative, 
446; as a poison, with its antidotes, 
490 ; antagonism of, to morphine, 496 
Hyoscyamine, sulphate of, characters, 
action, and uses of, 991 
Hyoscyamus, a hypnotic, 199 ; as a nar- 
cotic, 200 ; as a general anodyne, 201 ; 
action of, on the vagus-centre, 317 ; on 
the vaso-motor centre, 319; on the 
inhibitory ganglia, 317; characters, 
composition, and preparation of, 990 
Hyoscyamus leaves, 990 
Hyphomycetes, 82 

Hypnone, characters, action, and uses, 
779 

Hypnotics, or soporifics, nature and 
action of, on the brain, 196-200 ; list 
of the chief, 199 ; bromide of potassium 
as a hypnotic, 664 

Hypodermic administration of drugs, 
474 ; advantages of this method, 476 ; 
nature and method of the injections, 
476; diagram of a syringe for^poder- 
mic injection, 476; objections to hy- 
podermic injections, 476 ; method of 
obviating these, 476 ; account of the 
syringe employed by Koch, 476 ; in- 
jections of apomorphine, ergotin, and 
morphine, 614 

Hypophosphite of sodium, 627; of cal- 
cium, 663 ; of iron, 762 
Hyposulphite, test for, 694 ; of sodium, 630 
Hysterical paralysis of the limbs and 
hysterical aphonia, usefulness of blis- 
ters in, 346 

I. 

lOB, as an anseslhetic, 157 ; action of, 
externally, on the mucous membrane, 
262 ; the most powerful of local seda- 
tives, 376 ; as a cardiac sedative, 339 ; 
as a styptic, 360 ; as an anaphrodisiac, 
461 

Iceland moss, as a demulcent, 847 ; com- 
position of, 1067 
Icnthyooolla, 1086 


Idiosyncrasy, effects of, on the action of 
drugs, 61 

Ignatia, characters and composition of, 
971 

Image, Mr., of Bury St. Edmunds, his 
plan of administering chloroform, 803 
Indian hemp, 1026 

White, 970 ; acts like digi- 
talis, 970 
Liquorice, 903 

Indiarubber bag for holding hot water, 
utility of, to invalid travellers, 329 
and 71. 

Indigo, preparation and use of, 916 
Indol, action of, on bacteria, 94 
Inflammation, chronic and aCute, action 
of irritants and counter-irritants in, 
340-347 ; diagrams illustrative of the 
action of irritants in, 342, 343 ; of the 
joints, utility of friction in, 346 
Infusions, 613 

Infusoria, nature of, and action of drugs 
on, 63 et seq , ; mode of experimenting 
on, 63 ; effects of heat, cold, and saline 
solutions on, 64 ; of acids, alkalies, and 
other drugs on, 66 ; oxidation of, 66-68 
Infusum Anthemidis, 614, 966 
Aurantii, 614, 888 

Compositum, 614, 888, 890, 
922 

Brayerae (Cusso), 614, 921 
Buchu, 514, 882 
Calumbae, 514, 841 
Caryophilli, 614 
Oascarillse, 614, 1022 
Catechu, 514, 951, 1016 
Cheken, 924 
Chiratse, 614, 980 
Cinchon®, 614, 940 

Acidum, 614, 571, 941 
Cuspariffi, 614, 882 
Cusso, 614, 921 
Digitalis, 614, 994 
Didcamarse, 983 
Ergot®, 614, 1069 

Gentian® compositum, 514, 888, 890, 
979 

Jaborandi, 614, 883 
Krameri®, 614, 868 
Lini, 514, 876, 899 
Lupuli, 514, 1028 
Matio®, 614, 1016 
Pruni Virginian®, 614 

Fluidum, 917 
Quassiffi, 614, 892 
Rhei, 614, 1010 
Ros® Acidum, 614, 671, 920 
Seneg®, 614, 867 
Senn®, 614, 910, 1037 

Compos! tuxn, 51 4, 659, 910, 
968 

Serpen tari®, 614, 1013 
Uv® ursi, 614, 962 
Valerian®, 514, 952 

4 D ' 
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InhalatiODS, 533; of chlorine, 550 
of vapours for the lungs, 481, 633 
Inhalers for the lungs, 481 
Inhibition, and the action of drugs on 
inhibitory centres, nature of, 167-171 
' Injectio apomorphinae, 849 
^ Ergotini hj^podermica, 1069 

! Morphinas hypodermica, 616, 844, 848 

^ Injections, enemas, or clysters, 508 
Inorganic Materia Medica, 537 
Insect powder, as a poison, with its anti- 
dotes, 490 
Insecta, 1089 

Insufflator, for applying powders to the 
larynx, diagram of an, 480 
Intestines, difference between the vessels 
of the, and those of the muscles, 276 ; 
action of drugs on the, 379; move- 
ments and secretion of the, 379 ; cause 
of these, 379; paralytic secretion of 
the, 380; diagram illustrative of the 
effect of section of the nerves on secre- 
tion from the, 380; certain nerve- 
centres possess the power of restraining 
the secretion from the, 380; nervous 
arrangements and nerve-centres of the, 
381 ; natural and artificial circulation 
in the, 382 ; diagrams illustrating the 
effects of artificial circulation in the, 
382 ; action of peptones, nicotine, and 
atropine, 382, 383 ; of opium, 383 ; differ- 
ence between the action of soda and 
pota^'h on the, with diagrams, 383; 
effects of morphine on the, 384 ; and 
of sodium salts, 384; cause of con- 
stitution of the, and remedies for, 384, 
385 ; diagram to show how ovarian 
irritation probably causes constipation, 
386 ; action of opium as a purgative on 
the, 386; small doses of belladonna 
also act as purgatives on the, 386; 
action of drugs on absorption from the, 
386 ; action of astringents on the, in 
diarrhoea, 387 ; diagram illustrating 
diarrhoea depending on the presence of 
sc}'bala in the, 388 ; nature and action 
of various kinds of purgatives on the, 
388-395 ; of irritant poisons, 395 ; dia- 
gram of the liver, stomach, and, 404 ; 
application of drugs to the, 484; as 
enemata, 484 ; as suppositories, 484 ; 
action of strong solution of ammonia 
on the, 639 ; action of iron on the, 663; 
of copper, 666; of alcohols, 766,766, 
770 ; of salts of iron, 739 ; of gold, 764 ; 
of spirit of ether, 781 ; of purified 
chloroform, 797; of opium, 856; of 
sanguinaria, 863 ; of caffeine, 871 ; of 
pilocarpine on the glands of the, 885 ; 
of physostigmine, 907 ; of quillaia 
(saponin). 918; of ipecacuanha, 949; 
of sulphate of strychnine, 972; of 
belladonna or atropine, 988 ; of aloes, 
lOii 


Intoxication, diagnosis between opium- 
poisoning, apoplexy, and, 862 
Juula (elecampane), characters and uses 
of, 969 

Inunction of drugs, method of employing, 
473 

of the skin, advantage to be derived 
from, 474 

Invertebrata, action of drugs on, 109-116 
Iodic acid, physiological action of, 27 
Iodide, test for, 694 

Iodide of ammonium, action of, on the 
ear, 229 ; ])reparation, character, 
and uses of, 563 
Ethyl-strychnine, 361 
Lead, 705 

Mercury, green, 696 
Red, 696 
Potassium, 669 
Silver, 680 
Sodium, 563 
Sulphur, 557 
Zinc, 673 

Iodide of potassium, action of, on the 
ear, 229; on the sense of smell, 230; 
on taste, 231 ; difference between large 
and small doses of, on the secretion 
of mucus, 253; as an anaphrodisiac, 
451 ; nature, action, and uses of, 559- 
663 

Iodides, the, as alteratives, 413 
Iodine, symbol and atomic weight of, 
10; its relation to other members of a 
group, 16 ; action of, on infusoria, 65 ; 
on enzymes, 78, 79; on bacteria, 89, 91, 
94, 95; on taste, 231 ; on quinine, 231; 
and its preparations, as rubefacients, 
344; and its comjwmnds, as siala- 
gogues, 357 ; as an alterative, 413 ; has 
little influence on the excretion of 
urea, 416 ; vajiour of, as a poison, with 
its antidote, 486; characters, tests, and 
preparations of, 667 ; icKlidc of sulphur, 
characters and uses of, 557; ointment 
of, 668 ; physiological action of iodine, 
658 ; uses of, 559 ; as an aphrodisiac, 
559 ; as an anaphrodisiac, 669 
Iodine water, act ion of, on bacteria, 93 
lodism, symptoms of, 558, 661 
Iodoform, a local anajsthetic, 204 ; pre- 
paration and characters of, 804 ; mode 
of administration, 804 ; action of, as 
an antiseptic, a deodoriser, and a local 
anaesthetic, 806 ; action of, on the 
heart and nervous system, 805; on 
giant cells, 806 ; uses of, 805 
lodoformum, 557 

lodol, action and uses (Appendix), 1099 
Ipecac, 948 

Ipecacimnha, causes vomiting in man, but 
not in rabbits, 64 ; action of, on the 
nose, 246 ; one of the most useful ex- 
pectorants in sufficient doses, 264 ; as a 
depressant expectorant. 266 ; as a local 



GENEBAL INDEX. 


1189 


emetic, 373, 376 ; as a hepatic stimu** 
lant, 403 ; as an antihidrotic, 441 ; 
characters, composition, and prepara- 
tions of, 948 ; physiological action of, 
on frogs, 949 ; locally, 949 ; on the 
stomach and intestine, 949 ; on the 
vessels, heart, and lungs, 949 ; uses of, 
— as an emetic and diaphoretic, 960 ; 
as an expectorant and anti-dysenteric, 
960 ; precautions, 960 

Ipecacuanha powder, as a sudorific, 421 

Iridaceae, 1038 

Iridin, as a cholagogue, 390 ; as a hepatic 
stimulant, 403 

Iridium, symbol and atomic weight of, 
10 ; physiological action of, 27 

Iris of the eye, structure and action of 
the, 217 

Iris, the, or blue flag, 1039 

Irish moss, 1073 

Iron, symbol and atomic weight of, 10 ; 
effects of large and small doses of, on 
the muscles, 127 ; causes slow contrac- 
tion of the vessels, 281 ; action of, on 
the vaso-motor nerves, 318 ; as a vas- 
cular tonic, 336 ; action of, on the 
liver, 406 ; as a vermicide, 408 ; action 
of, on the general system, 663 ; pro- 
perties, sources, and reactions of, 736, 
736 ; general preparations of, 736-738 ; 
action of, 738 ; on the skin, mouth, 
stomach, and intestines, 739 ; on the 
blood and tissues, 739 ; on the nervous 
systehi, 739; on frogs and mammals, 
739 ; how eliminated, 740 ; the strong 
solution of the perchloride of, one of 
the most powerful styptics, 746 ; the 
liquor and tincture of, more often em- 
ployed than any other preparation of, 
746 

Iron, properties, preparations, action, and 
uses of — 

Ammonio-f erric, sulphate of, or alum, 
749 

Aqueous solution of citrate of, 748 
Arseniat^ of, 761 
Citrate of, 748 

and Ammonium, 748 
Quinine, 749 
Strychnine, 749 
Chloride of, 7^6 
Compound mixture of, 742 
Hydrated oxide of, 743 

with magnesia, 743 

Peroxide of, 744 
Hypophosphite of, 762 
Lactate of, 760 

Mixture of acetate of, and ammo- 
nium. 746 
Nitrate of, 747 
Oxalate of, 760 
Phosphate of, 761 
Pyrophosphate of, 752 
Educed, 744 


Iron, saccharated carbonate of, 742 
Iodide of, 760 

Solution acetate of, 744; of basic 
sulphate of, 743 
Chloride of, 746 
Citrate of, and quinine, 
749 

Solution of Pernitrate of, 747 
Persulphate of, 742 
Subsulphate of, 743 
Persulphate of, 742 
Strong solution of acetate of, 745 

Perchloride of, 745 

Sulphate of, 741 

and ammonium, 749 
Dried, 741 
Granulated, 741 
Precipitated, 741 
Syrup of bromide of, 761 
Syrup of iodide of, 760 
Tartrate of, and ammonium, 747 
Potassium, 747 

Tartarated, 747 
Valerianate of, 752 

Irritants and counter-irritants, 340-347 ; 
divided into four classes, 340 ; dia- 
grams illustrating the action of, 342, 
343 ; rubefacients, and their action on 
chronic and acute inflammation, 340- 
345 ; list of the principal, 344 ; vesi- 
cants and their action, 344 ; pustu- 
lants, 344 ; and caustics, 344 ; oil of 
copaiva as an irritant, 912 ; quillaia 
(saponin) as an, 918 ; oil of myrtle as, 
924 ; camphor as, 1019 ; garlic as, 1040 
Isinglass, as a demulcent, 347 ; nature 
and properties of, 1086 
Isomorphism and physiological action, 
relation between, 26 
Ivy, poison, 898 


J. 

Jaborandi, as a myotic, 219 ; as a de- 
pressant expectorant, 265 ; as a siala- 
gogue, 367 ; as an antihidrotic, 441 ; 
antagonism of, to atropine, 495 ; ex- 
tract, 510 ; characters, action, and uses 
of, 883, 884 

Jackson, Dr., advises the use of sulphuric 
ether as an ansesthetic, 212 
Jalap, as a drastic purgative, 389 ; as a 
hepatic stimulant, 403; as a 
cholagogue, 406 ; characters of, 
982 

Resin of, characters, action, and 
uses of, 982 

Jamaica dogpvood, action and use of, 913 
Sarsaparilla, 1051 
James's powder, 726, 729 
Jankowski, reference to, 337 
Jaw, lower, action of phosphorus on the, 
710 
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Jeqairity seeds, character, action, and 
uses of, 903 

Jervine, action of, on the spinal oord and 
the medulla, 1046 ; the cardiac ganglia 
and the brain, 1046 

Joints, inflammation of the, utility of 
friction in, 346 ; and of vesicants, 346 ; 
tartar emetic ointment and croton- oil 
liniment sometimes useful in, 346 
Jolyet, references to, 160, 361 
Juglandaceas, 1029 

Juglandin, as a hepatic stimulant, 403 
Juglans, characters and uses of, 1029 ; 
as a cathartic and hepatic stimulant, 
1029 

Jugular veins, action of poisons when in- 
jected into the, 178, 239, 244 
Juices, 626 
Jumble beads, 903 

Juniper, as a stimulant diuretic, 433; 
composition of, 1063 ; oil of, 1064 ; as 
a stimulant and diuretic, 1064 


K. 

BLairin, action of, as an antipyretic, and 
uses of, 824 

Kamala, as a vermicide, 408 ; characters, 
action, and uses of, 1025 ; as an anthel- 
mintic, 1025 

Kaolin, or China clay, action of, in in- 
flammation of the urethra, 446 ; nature 
and uses of, 654 

Kava, as a local anmsthetic, 157 ; as a 
stimulant diuretic, 433 

K^phir, 1080 

Keratin, its preparation, characters, and 
uses, 1083; its mode of application, 
1083 

Ketones, nature, 779 ; hypnone, 779 

Kidneys, precautions to be taken regard- 
ing the state of the, 411 ; action of 
dmgs on the, 422>436 ; the threefold 
functions of the, 422 ; three structures 
connected with these functions, 422 ; 
nature and process of secretion in the, 
422-436 ; diagram of the urinary 
tubules in diflPerent classes of animals, 
423 ; diagram of the circulation in the 
kidney of the newt, 426; diagram- 
matic sketch of the blood-vessels in a 
mammalian kidney, 426; diagram of 
the tubules and vascular supply of the, 
426 ; circumstances modifying the 
secretion of urine by the, 427 ; relation 
between sw^eat-glands and the, 439; 
action of the heavy metals on the, 664 ; 
the possible effect of mercury on the, 
666 ; action of phosphorus on the, 
711 ; of alcohol, 766, 771 ; of pilocar- 
pine, 886, 887 ; of tannic acid, 1032 ; of 
oil of turpentine, 1069 


Kiedrowski, reference to, 688 
Kino, as an astringent, 349 ; nature, 
action, and uses of, 902 
Klein, on bacteria, 81 ; reference to, 98 
Knoll, reference to, 244 
Kobert, references to, 126, 127 
Koch, on bacteria, 81 ; reference to, 90 ; 
his experiments on bacteria with dis- 
infectants, 92-96; references to, 102, 
105 ; account of a syringe employed 
by, 476 

Kohler, F., reference to, 98 
KoUiker, references to, 146, 150 
Koppe, references to, 294, 492 
Koumiss, 1080; nature and use of, 1080 
Kousso, as a vermicide, 408 ; nature, 
action, and use of, 921 
Kowalewsky, reference to, 294 
Kraepelin, reference to, 191 
Krameria, 868 
Krameriae, 868 
Kratchmer, reference to, 244 
Kronecker, references to, 46, 124, 125, 
406 

Krukenberg, references to his researches 
on the medusae, 109, 112, 114, 116 
Kiihne, Professor, references to, 46, 61 ; 
his discovery of ferment - yielding 
bodies, 80 ; references to, 132, 163, 170 
Kunde, reference tp, 176 
Kiintzer, reference to, 716 
Kymograph, the, for ascertaining blood - 
pressure, description and diagram of, 
268-269 

L. 

Labiate, 1002 

Laburnum, as a poison, with its antidote, 
490 

Lac sulphuris, 644 

Lacrimal secretion, action of drugs on 
the, 217 

Lactate of iron, 760 

Lactic acid, action of, on bacteria, 94 ; a 
hypnotic, 199 ; properties of, &c., 689 
Lactucarium, character, action, and use 
of, 967 ; has a soporific action and 
allays cough, 957 
Lamellfe, 616 

Atropin®, 616, 986 
Cocainae, 616, 878 
Physostigmin®, 616, 904 
Langendorf, reference to, 242 
Langley, reference to, 364 
Lanolin, composition and uses, 1078 
Lanthanum, 83 rmbol and atomic weight 
of. 10 

Lappa, characters and uses of, 960 ; as an 
iterative, and in skin diseases, 960 
Larch bark, 1061 
Lard, prepared, 1084 

Benzoated, 1084 ; as an emollient, 
1086 
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Larynx, irritation of the, a cause of 
cough, 247-249 ; application of drugs 
to the, 479 ; diagram of in8ufl3ator for 
applying powders to the, 480 ; various 
modes of applyingdifferent drugs to, 480 
Laudanum, use o^ in maintaming anaes- 
thesia, 211 
Laurineae, 1016 

Lautenbach, references to, 399, 401 
Lavender, characteis of, 1003 
Oil of, characters of, 1003 

Flowers, 1004 ; characters, 
action, and uses of, 1004 ; 
as a stimulant and carmina- 
tive, 1004 

Laxatives. See Purgatives 
Lead, symbol and atomic weight of, 10 ; 
action of, on the kidneys, 436 ; sources 
and reactions of, 698 ; action of, 699 ; 
in the mouth, stomach, and intestine, 
699 ; general sources of lead -poisoning, 
699 ; treatment for, 699 ; symptoms of 
chronic poisoning by, 700; lead colic 
and cmmps, 700 ; paralysis, 700; known 
as wrist-drop, 700 ; action on brain and 
eye, 701 ; action of, on the general 
system, 701 ; how ehminated, 701 ; 
uses, 701 

Lead, acetate of, action of, on bacteria, 
94 ; as a vascular sedative, 339 ; as an 
astringent, 349 ; as a styptic, 350; as 
a poison, with its antidote, 490 
Lead, acetate of, 703 
Carbonate of, 703 
Iodide of, 706 
Nitrate of, 706 
Oxide of, 702 
Plaster of, 702 

Solution of subacetate of, 704 
Leaf, digitalis, 994 
Tobacco, 992 
Leaves, Aconite, 831 
llearberr}% 961 
Belladonna, 984 
Buchu, 882 
Cherry-laurel, 917 
Hemlock, 030 
Hyoscyamus, 990 
Matioo, 1014 
Stramonium, 991 

Leech, the, 1096 ; action of chloroform on, 
116 ; to genitals and thighs, as indirect 
emmenagogue, 463 ; its action and 
uses, 1096 
LeguminossB, 899 
Lemon, decoction of, 891 

Juice, characters, preparations, and 
uses of, 891 ; it is refrigerant, 
antiscorbutic, and a powerful 
antiperiodic, 891 

Peel, characters, composition, and 
preparations of, 890 

Lemons, oil of, characters, preparation, 
and action of, 890 


Leprosy, produced by the bacillus lepr®, 
99 

Leptrandra, characters, and action of, 
1001 ; on the bile and as a cathartic, 
1002 

Leptandrin, as a hepatic stimulant, 403 
Lettuce, experiments with the proto- 
plasm of, and water on oxygen, 69 ; as 
a hypnotic, 199 ; composition of, 967 
Leucin, action of, on bacteria, 94 
Leucocytes, nature of, action of drugs on, 
and method of experimenting on, 60 
et seq ; diagram to illustrate the action 
of quinine on, 62 ; the protoplasm of, 
contracts in any direction, 117 ; anes- 
thetics act as poisons to, 206 
Leucomaines, 101 ; absoiptiou and eli- 
mination, 101 
Lewin, reference to, 974 
Lichens, 1067 

Liebreich, references to, 791, 1078 
Liliaceae, 1039 

Lime, as a caustic, 344 ; as an astringent, 
349 ; composition of. 648 ; character, 
tests and preparations of, 647 ; as an 
astnngent and as an antacid, 649 
Lime, chlonnated, 660, 661, 663 
Liniment of, 649 
Phosphate of, 662 
Sacdiarated solution of, 648 
81aked, 648 
Sulphurated, 653 
S}Tup of, 648 

Lime salts. See Calcium salts 
Lime water, action of, on bacteria, 93 ; 
as a direct antacid, 370 ; as a vermicide, 
408 ; compo.sition of, 648 
Limonis succus, 627 
Line®, 876 

Liniments, or embrocations, 615 ; list of, 
with ingredients, 616,617 
Linimentum Acoiiiti, 616, 832, 1018 
Ammonias, 516, 873, 966 
Beliadonnse. 616, 985, 1018 
Fluidum, 986 
Calcis, 616, 648, 873, 966 
Camphor®, 616, 873, 1018 
Camphor® compositum, 616, 638, 
1003, 1018 

Cantharidis, 617, 1058, 1091 
Chlproformi, 516, 796, 966, 1018 
Crotonis, 616, 924, 1023 
Hydrargyri, 616, 686, 1018 
lodi, 516, 667, 967 
Opii, 616, 844, 1018 
Plumbi subacetatis,i(f 17, 704, 873 
Potassii iodidi cum sapone, 616, 657, 
891, 967, 1079 

Saponis, 616, 966, 1003, 1018 
Sinapis compositum, 616, 866, 1018, 
1022, 1024 

Terebinthin®, 616, 966, 1018, 1068 
Terebinthin® aoetioum, 616, 677, 
1018, 1068 
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Linseed, and linseed tea, as demulcents, 
347 ; com|)osition, action, and use of, 
876; chief use is as a demulcent, 
•876 

Meal, 876 
OU, 877 
Poultice, 877 

Lippia^ Meiicana, composition, action, 
and uses of, 1002 

Liqueurs, as cardiac stimulants, 328 
Liquor Acidi Arseniosi, 617, 720 
Chromici, 617 
Ammonise, 328, 638 

Fortior, 617 

Ammonii acetatis, 617, 635 

Fortior, 617 

Citratis Fortior, 617, 638 
Antimonii chloridi, 617, 673, 726, 
727 

Arsenicalis, 617, 719 
Arsenici hydrochlorici, 617, 719 
Arsenici et hydrarg^Ti iodidi, 61 7, 687 
Atropinse sulphatis, 617, 986 
Bismuthi et ammonii citratis, 617, 
732 

Calcii chloridi, 517, 651 

Calcis, 617, 648 

Oalcis chlorinate, 617, 651 

8accharati, 617, 648, 1055 
Chlori, 617 

Epispasticus, 617, 677, 784, 1091 
Ferri acetatis, 746 

Fortior, 617, 745 
Chloridi, 617 
Citratis, 617 
Dialysati, 617 

et Quininae citratis, 617, 748, 
942 

Nitratis, 617 
Perchloridi, 617, 745 

Fortioris, 617 
Pemitratis, 618, 675 
Persulphatis, 618 
Bubsulpbatis, 617 
Tereuiphatis, 617 
Gutta-percha, 617, 963 
Hydrargyri nitratis, 687 

Acidi, 618, 676, 
687, 696 

Perchloridi, 618, 687, 693 
lodi, 618, 560 

lodi compositus, 617, 667, 660 
Lithise, 370 

Lithiae effervescens, 618, 631 
Magnesii carbonatis, 618, 661 
Citrati^ 618, 661 
Morphinse acetatis, 618, 677, 848 
Bimeconatis, 618, 846 
Hydrochloratis, 618, 673, 
847 

Nitro-glycerini, 788 

Pepsini, 617, 1081 

Plumbi aubacetatis, 617, 702, 708 

Dilutna, 617, 704 


Liquor — 

Potassae, 370, 618, 607, 608 

Effervescens, 618, 609 
Potassae permanganatis, 518 
Potassii, 617 

Arsenitis, 617, 720 
Citratis, 617 
Sodae, 370, 617, 622 
Sodii Arseniatis, 617, 518, 720 
Chlorinatae, 617 
Ettervescens, 618, 622 
Ethylatis, 618, 619 
Silicatis, 618, 627 
Strychmnae hydrochloratis, 618 
Zinci chloridi, 618, 669, 671 
Liquorice, as a stimulating expec- 
torant, 266 

Liquorice root, characters and comiKisi- 
tion of, 899 ; preparation, action, and 
uses of, 899 

Lister, 8ir Joseph, originates the anti- 
septic mode of treatment, 104 ; on the 
untoward consequences of operations, 
816 

Lithium, benzoate of, 632 
Bromide of, 5r><> 

Carbonate of, 631 
Citrate of, 632 
Balicylate of, 632 

Lithium, symbol and atomic weight of, 
10; more poisonous than sodium or 
potassium, 28 ; its relation to other 
members of a group, 1 6 ; physiological 
action of, 27 ; causes contraction of 
the vessels, 281 ; sources, reaction, 
impurities, and tests of, 630, 631 ; 
general action of, 631 
Lithium, bicarbonate, as a remote antacid, 
370 

Carbonate, as a direct antacid, 
370 

Citrate, as a remote antacid, 370 
Litbontriptics, nature and uses of, 436 
Litmus, 1067 

Paper, blue, 1067 
Red, 1067 
Solution of, 1067 
Tincture, 1067 

Littlejohn, Dr., reference to, 386 
Liver, effect of the, on the action of 
drugs, 39, 44; caustics employed to 
open abscesses of the, 346 ; action of 
dnigs on the, 399 ; important function 
of the, m the general system, 399; 
action of hepatic stimulants and 
cholagogues on, 400; power of the, 
in destroying the poisonous properties, 
of some vegetable alkaloids, 401 ; five 
principal functions of the, 402; ex- 
periments on the action of hepatic 
Btimulants, 402 ; list of these stimulants,^ 
403 ; diagram of the stomach, intes- 
tines, and, 404 ; experiments on the^ 
action of ohola^gues, 404*406; im> 
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portance of combining hepatic and 
intestinal stimulants to ensure com- 
plete cholagogue effect, 406 ; adjuncts 
to cholagogues, 406 ; uses of hepatic 
stimulants and cholagogues on the, 
407 ; action of hepatic depressants 
on the, 407 ; action of acids on the, 
670; of chloride of ammonium, 638; 
of mercury, 684 ; of phosphorus, 710 ; 
of alcohol, 765, 771 ; of dandelion, 
967 

Liversedge, reference to, 80 
Lobelia, as a depressant expectorant, 256 ; 
as a poison, with its antidote, 490 ; 
characters and composition of, 960 ; 
action of, on the respiratory centre, 
the blood-pressure, the vaso-motor 
centre, and the vagi, 961 ; uses of, 
961 

Lobeliaceaj, 960 

Lobeline, as a myotic, 219 ; as a depres- 
sant expectorant, 256 ; action of, on the 
vagus-ends of the heart, 317 
Lockyer, J. N., propounds the hypothesis 
that all the elements are compounds, 
1 1 ; reterence to, 28 
Loganiacete, 971 

Logwood, characters, composition, and 
uses of, 908 

Long, Dr. C. W., first uses ether as an 
anajsthetic, 211 
Loos, reference to, 160 
Lotiones, 618 

Lotio Hydrargyri flava, 618, 648, 686 

Nigra, 618, 648, 686, 
691 

Lov^n, reference to, 292 
liOzenges, 531 

Luchsinger, references to, 45,46, 115, 138, 
139, 438, 988 

Luciani, reference to, 308 
Ludwig, references to, 177, 181, 268, 278, 
280, 282, 292, 294, 322, 399, 422, 423, 
426, 427 

Ludwig and Coats’s apparatus for experi- 
menting on the frog's heart, 302, 303, 
804, 310 

Lumbar genital centre, connection of the, 
with the generative organs, 447 
Lunar caustic, 676 

Lungs, application of drugs to the, 481, 
by inhalation of vapours, 481 ; by the 
bronchitis kettle, 481 ; and by smoke, 
481; action of gold on the, 764; of 
ipecacuanha, 950 

Lupuline, as a general anodyne, 201, 
202 ; characters, composition, action, 
and uses of, 1027 ; as atonic, stomachic, 
and soporific, 1028 
Lupulinum, 1027 

Lupulus, as a general anodyne, 201 
liUBsana, reference to, 405 
Lymph, an abnormal condition of, one of 
the chief causes of dropsy, 336 


M. 

Mace, as a carminative, 379 ; characters 
and uses of, 1016 
McKendrick, reference to, 278 
Mackenzie, J. N., reference to, 248 
Maclagan, Dr. Craig, reference to, 714 
Magenta, 822 

Magnesia, as a direct antacid, 370 ; as a 
laxative and purgative, 389 ; carbonate 
of, as a purgative, 389 ; characters and 
action of, 659, 660; sulphate of, 669 ; 
enema of sulphate of, 659 ; carbonate 
of, 660; light ditto, 660; solution of 
carbonate of, 661 ; solution of citrate 
of, 661 ; light and heavy magnesia 
661 

Magnesium, symbol and atomic weight 
of, 10 ; its relation to other members 
of a group, 16 ; physiological action of, 
27 ; causes contraction of the vessels, 
281 ; sources, reactions, and prepara- 
tions of, 658 ; impurities, tests, and 
action of, 659 ; sulphate of, 659 ; car- 
bonate of, 660 

Magnesium, carbonate and bi-carbonate 
as a direct antacid, 370 
Magnoliaceie, 840 

Majendie’s experiments on the spinal 
cord, 174; references to, 373, 975 
Malaria, and all diseases of malarious 
origin, quinine and cinchona bark are 
almost specifics in, 107 ; condition of 
vaso-motor centre in, 862 
Malpighian corpuscles, the, 422, 424, 426, 
427 

Malt, extract of, 1054 ; as a digestive fer- 
ment, 1055 
Malvaceae, 872 
Mammalia, 1077 

Mammals, action of nitro-glycerine on, 
788 ; of chloral hydrate, 792 ; of opium, 
852 ; of erythroxylon, 878 
Mammary glands, action of drugs on, 
456. (TWe? also MiLK.) 

Manganese, symbol and atomic weight 
of, 10; as an indirect emmenagogue, 
463 ; properties, action, and uses of 
black oxide of, 763; of sulphate of, 
763 

Manna, as a laxative, 389; characters, 
composition, and use of, 968; as a 
laxative, 968 

Manometers, fallacies of mercurial, 269 
Mansell’s solution of iron, 743 
Marble, white, 647 
Marey, references to, 128, 298 
Marey’s levers, 243 ; pneumograph, 243 ; 

and hsemodromometer, 294 
Marigold, 969 

Marjoram, wild. 8 ^ Origanum 
Marrubium, characters and use of, 1007 ; 
as an expectorant, 1007 ; and In large 
doses as a laxative, 1007 
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Marsh damp, as a poison, witb'its anti- 
dote, 487 

Marahxnallow. See Althaea 
Marx, reference to, 41 
Maryland pink, Spigelia 
Massa copaiba, 518, 912 
Ferri carbonatis, 618 
Hydrargjri, 618, 686, 688 
Massage, action of, on muscles, 131 
Masses, 518 

Mastication, arteries of the brain dilated 
in animals by the movements of, 193 
Masticatories, nature and use of, 482 
Masticb, characters, composition, and 
uses of, 897 

Materia medica, definition of, 3 
Inorganic, 637 et seq. 

Organic, 769 et ieq. 

Proper, 3 

Vegetable, 827 et seq. 

Matico, as a styptic, 350, 1015; and 
stimulant diuretic, 433 ; characters, 
action, and uses of, 1014 ; leaves, 
1014 

Maynard, reference to, 217 
Mays, reference to, 305 
Meconic acid, 846 
Medicated baths, 469 
Medicine, materia medioa gives an ac- 
count of the various remedies used in, 
3 ; preventive medicine, or prophylaxis, 
growing importance of, 5 ; cause of the 
rapid advance of, 5 

Medulla oblongata, nature and functions 
of, 232 et teq, ; diagram representative 
of various groups of ganglion cells or 
‘centres,* in the, 235 ; experiments on 
the, 244 ; blood-vessels relax after sec- 
tion of the, 262 ; stimulating effect of 
asphyxial blood on the, 298 ; the nerve- 
centre which regulates the secretion 
of the saliva situated in the, 356 ; the 
nerve-centre which regulates the move- 
ments of vomiting is situated in the, 
370; the nervous centre for the renal 
arteries in the, 429 ; action of spirit 
of ether on the, 782 ; of carbolic acid, 
814 ; of aconitine, 834 ; of delphinine, 
836 ; of hydrochlorate of apomoTphine, 
849 ; of caffeine, 87 1 ; of physostig- 
mine, 905 ; of oil of eucalyptus, 925 ; 
of thymol, 1006 

Medusae, action of drugs on, 109-112; 
effect of stimuli on the rhythmical 
movements of, 109-111 ; and of vari- 
ous poisons on, 111, 112; general re- 
sults of various experiments on, 112, 113 
Mel boracis, 618, 624, 967, 1089 
Depuratum, 618, 1089 
Pe^umatum, 618, 1089 
Bosae, 618, 920, 1089 
Meliacem, 894 

Melissa, character, composition, and nses 
as a diaphoretic, 1007 


Mendelejeff, perfects the classification of 
the elements in series, 17-20; table 
of his arrangement, 19 ; his predictions 
regarding gallium, 18 ; reference to his 
classification, 692 

Menispermaceae, 840 

Menispermum (Canadian moonseod), 
characters, composition, and uses of, 
840 

Menstruation, action of emmenagogues 
on, 452 

Menthol, action of, on the brain and 
spinal cord, 213 ; as a rubefacient, 341 

Mercurial cachexia, 683 ; tremors, 683 ; 
and paralysis, 683 

Mercurial preparations, as cholagogues, 
390 

Mercurialism, nature and cause of, 682 ; 
one of the best preparations for pro- 
ducing, 689 

Mercuric chloride, effects of, on the 
blood, 73; on annulosa, 116; as a 
caustic, 344 ; as a hepatic stimulant, 
403 

Mercuric nitrate, as a caustic, 344 

Mercury, symbol and atomic weight of, 
10; p^siulogical connection between 
calcium and, 20 ; action of, on muscle, 
127; on the vaso-motor nerves, 318; 
and its compounds as a sialagogue, 
367 ; as a cholagogue, 405 ; as an 
alterative, 413 ; its power in fibrinous 
and syphilitic deposits, 415 ; used to 
break up deposits of lymph, and to 
prevent adhesions in intis and peri- 
carditis, 416; and in the treatment of 
the secondary stage of sj^philis, 416; 
action of, on the kidneys, 436 ; sources 
and reactions of, 680 ; general impuri- 
ties and tests, 68 1 ; general action of, 
681-686; on the skin, 681 ; effects of, 
on the body, termed ‘ mercurialism,’ 
682 ; action of, on the mouth, 682 ; 
salivation, 682 ; causes fever, 682 ; the 
fumes of, produce a state called mer- 
curial cachexia, 683 ; which results in 
mercurial tremors in the muscles, 683 ; 
and paralysis, 683 ; mental powers also 
affected, 683 ; special action of, on the 
brain, 683 ; action of, modified by sex, 
age, and idiosyncrasy, 684 ; action of, 
on the stomach, 684; the liver, 684, 
685; and blcKxl, 686; has the power 
of causing the absorption of fibrinous 
exudations, 686 ; action of, on the 
pulse, 686 ; on respiration, 686 ; and 
the temperature, 686; cause of the 
salivation produced by, 686 ; action of, 
on the urine, 686 

Mercury, nature, preparations, action, 
uses of, 686-690 
Acid solution of nitrate of, 695 
Ammoniated, 694 
Black lotion of, 691 
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Mercury — 

Corrosive chloride of, 692 
Cyanide of, 697 
Green iodide of, 69^ 

Mild chloride of, 691 
Ointment of nitrate of, 696 
Perchloride of, 692 
Persulphate of, 690 
Red iodide of, 696 
Red oxide of, 694 
Red sulphide of, 697 
Subchloride of, 691 
Yellow oxide of, 694 
Yellow subsulphate of, 690 

Metallic salts, as poisons, with their anti- 
dotes, 490 ; general tests for the acid 
radicals in, 693 ; list of tests for the 
different acids, 694 

Metals, general classification of the, 692 ; 
L, monad metals, 592; 1, metals of the 
alkalis, 696 ; 2, ammonia, 696 ; general 
characters and reactions, 696 ; physio- 
logical action, 696 ; general action of 
the alkaline group, 697-699; and of 
the group of chlorides, 699-602 ; 
general action of the sub-group of 
sulphates, 602 ; comparative action of 
the alkaline metals, 602; 1, metals 
of the alkalis — potassium, 603-617; 
sodium, 617-630; lithium, 630-633; 
monad metals, group 2, ammonium 
salts, 6S3-643 ; U., dyad metals, 644 ; 
reactions of the metals in class II., 645 ; 
group 1, metals of the alkaline earths, 
646; general action, 645; calcium, 
646-663 ; appendix to group 2, alumi- 
nium, 664-657 ; and cerium, 657 ; group 
2, magnesium, 658-661; general action 
of heavy metals on the circulation, in- 
testinal canal, blood, tissue, muscles, 
nerves, nerve-centres, and glands, 662- 
665 ; group 3, 665 ; general action of, 
on the system, 666; zinc, 667-674; 
copper, 674-676 ; cadmium, 676 ; argen- 
tum, 676-680 ; mercury, 680-697 ; lead 
and tin, 698-706 

Methaemoglobin, origin, nature, and 
changes of, 71, 72 

Methyl, effect of the introduction of, into 
the molecule of strychnine, brucine, 
and tbebaine, 32 

Methyl-atropine, -codeine, -morphine, 
-nicotine, -quinine, and -veratrine, 
paralysing action of, 32 

Methyl-atropine, action of, on the motor 
nerves, &o., 989 

Methyl-coniine, action of, on the spinal 
cord, 932 

Methylal, action and uses (Appendix), 
1097 

Methylene, bichloride of, preparation, 
chapter, and action of, 795 

Methyloxychinicine, constitution of, 824 

Methyl-stiychnine, action of, on muscle, 


144; on the vagus-ends in the heart, 
317 ; characters of, 976 
Methyl-tri-ethyl stibonium iodide, ac- 
tion on motor nerves, 160 
Methyl- tri-ethyl stibonium hydrate, action 
on motor nerves, 160 
Metschnikoff, reference to, 86 
Meyer, reference to, 276 
Meyer, Hermann, reference to, 77 
Meyer, Lothar, his labour in completing 
the classification of the elements in 
series, 17 

Meyer, R., reference to, 248 
Meyer, Sigmund, reference to, 139 
Mezereon, as a vesicant, 344 ; as a siala- 
gogue, 367 

Mezereon bark, character, preparations, 
and action, 1022 

Mezereum, as an alterative, 413 ; charac- 
ter, preparations, and action, 1022 
Microbacteria, 83 

Microbes, recent increase in knowledge 
of, 6; destruction or prevention of, 
diminishes disease, 6 ; references to, 
99, 104 

Micrococci, references to, 83, 84, 86, 90, 
98 ; list of diseases caused by, 99 
Microzymes, references to, 92, 93, 106 
Milk, action of drugs upon, 465 ; what 
the character of the, depends upon, 
456 ; substances excreted by the, 456 ; 
various drugs administered to the 
mother react upon the child through 
the, 466; action of pilocarpine on 
the secretion of, 884 ; its composition, 
therapeutics, and use, 1079 
Milk, sugar of, its characters, 1080 ; and 
uses, 1080 

Milk of sulphur, 644 
Mills, Mr., reference to, 800 
Mimosete, 913 

Mistura ammoniaci, 619, 934 
Amygdalae, 619, 916 
Asafcetidae, 619, 933 
Chloroform!, 619, 796 
Creasoti, 519, 578, 817 
Cretie, 619, 914 

Ferri aromatica, 619, 841, 922, 941 
Composita. 619, 893, 1016, 1066 
et ammonii acetatis, 619, 746 
Glycyrrhizae composita, 619, 784 
Guaiaoi, 619, 880, 914, 1066 
Magnesias et asafoetidae, 619, 661, 
933 

Potasfiii citratis, 619, 890, 891 
Rhei et sodae, 519, 622, 1010 
Scammonii, 619, 981, 1079 
Sennae composita, 619, 899, 910 
Spiritus vini gallioi, 619, 776,. 1066, 
1086 

Mixtures, 518 

Molecules, origin and nature of, 11; 
simple and complex, 11, 12; condition 
of, in a solid and gaseous state, 12 ; the 
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vibrations of, determined by their 
weight, 27 

Mollusca, action of drugs on, 114 ; effects 
of various poisons on, 114 
Molybdenum, symbol and atomic weight 
of, 10 ; its relation to other members 
of a group, 16 

Mommsen, reference to, 1 66 
Monobromo-camphor, as a hypnotic, 199 ; 
action of, on the cardiac muscle, 
316 

Morat, references to, 277, 298 
Morese, 1028 
Mori succus, 627, 1038 
Morphine, acetate of, character and pre- 
parations of, 847 

Hydrochlorate of, ditto, ditto, 847 
Morphina, 504 
Morphinae acetas, 504, 844 
Acetatis, liquor, 844 
Bimeconatis, liquor, 604, 844 
Hydrochloras, 604, 844 
Hydrochloratis, liquor, 844 
Sulphatis, 604, 844 

Morphine, effect of habit on the quantity 
that can be taken, 44 ; action of, on 
oxidation, 69 ; on the blood, 72 ; as a 
sedative, 167 ; action of, on the spinal 
cord, 163, 172, 173 ; as a spinal stimu- 
lant, 182 ; as a powerful hypnotic, 199; 
induces sleep and lessens pain, 199 ; as 
a local and general anodyne, 201 ; as a 
myotic, 219 ; action of, in diminishing 
the excitability of the respiratory 
centre, 260 ; and when combined with 
atropine, 260 ; as an antisialic, 361 ; 
as a local and general sedative, 376 ; 
action of, on the intestines, 384 ; action 
of, on urea, 414; value of, in laryngeal 
phthisis, 479; as a poison, with its 
antidote, 490 ; antagonistic action of, 
to certain alkaloids, 494, 496; as an 
injection, 614 ; characters, reactions of, 
&c., 846 ; opium vermtf 869 
Morphine, Acetate of, character and 
preparations of, 847 
Hydrochlorate of, characters of, &c., 
847 

Apo-, characters, action, and 
uses of, 848, 849 
Sulphate of, preparations of, 848 
Morshe^, reference to, 220 
Morton, Mr., his use of ether in dentistry, 
212 

Moseley, reference to, 1 J6 
Moss, Iceland, its characters, composition, 
and therapeutics, 1067 
Moss, Irish, characters and use of, 1073 
Mosso, references to, 101, 128, 161, 282, 
401 

Motion and oxidation, relations of, in the 
animal economy, 66 

Motor ganglia, action of oatmeal on the, 
1066 


Motor Nerves. See Nerves 
Mould-fungi, origin, nature, and effects 
of, 82 ; leases caused by, 82 
Mouth, application of drugs to the, 482 ; 
as washes, 482 ; as caustics, by rubbing, 
482; as masticatories, 482 ; as gargles, 
482; action of acids in the, 568 ; action 
of alkalies in the, 698 ; of the metals, 
line, copper, cadmium, and silver, 665 ; 
of silver, 678 ; of alcohol, 766 ; of 
spirit of ether, 781 ; of chloral hydrate, 
791 ; of purified chloroform, 797 ; of 
creosote, 817 ; of tannic acid, 1032 ; of 
aloes, 1044 
Mucilages, 619 

Mucila^nous remedies, useful in cases of 
irritating cough, 249 
Mucilago Acaciffi, 619, 914 
Amyli, 619, 1063 
Cydonii, 619, 922 
Sassafras medullaj, 619, 1020 
Tragacanthse, 619, 901, 967 
Ulmi, 619, 1026 

Mucous membranes, action of morphine 
and atropine on the secretions of the, 
260; character and action of the se- 
cretion of the, 261 ; of heat and cold on 
the circulation and secretion of thes 
262 ; of drugs on the secretion of the, 
252-254 ; drugs which increase the 
ciliary motion in the tracheal, 264 ; 
action of chloride of ammonium on 
the gastric, 637 ; of tannic acid, 1032 
Mulberry juice, characters and use of, 
1028 

Murrell, references to, 716, 721 
Muscarine, formed by putrefaction, 100 ; 
action of, on mollusca, 114; as a 
myotic, 219; action of, on the respira- 
tory centre, 241, 245; on the frogs 
heart, 307 ; on the inhibitory power of 
the vagi, 311; on the ganglia, 313; 
action of, neutralised by atropine, 31 4 ; 
action of, on inhibitory ganglia, 317 ; 
on the cardiac muscle, 316 ; as a siala- 
gogue, 367 ; as a general emetic, 373; 
as an antihidrotic, 441 ; antagonism 
of, to atropine, 492-496 ; artificial and 
natural muscarine, 1067 ; action and 
uses, 1068 

Muscarine nitrate, 1067 
Muscle, action of drugs on, 117-143; on 
voluntary, 117; elasticity, extensibility, 
and retractility of, 1 1 7, 1 1 8 ; irritability 
of, 119; contraction of, 119; latent 
period of, 120; muscle-dynamite, na- 
ture and action of, 120; summation of 
stimuli, 122; contraction, 122; fatigue, 
123 ; contracture of, 124 ; tetanus, 126 ; 
poisons, 126-131 ; massage of, 131 ; 
propagation of the contraction wave 
in, 131 ; rhythmical contraction of, 131 ; 
connection between chemical constitu- 
tion and physiological action on, 134; 
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action of drugs on, relative, not abso- 
lute, 136 ; action of drugs on involun- 
tary muscular fibre, 137 ; contraction, 
137; effect of stimuli on the, 138; of 
cold and heat, 138; relation of the 
contractile tissue to the nerves, 139 ; 
propagation of contraction waves, 139; 
effects of stimulation of the vagus 
and a weak interrupted current, 140 ; 
artificial rhythm, 140; hypothetical 
considerations regarding the action of 
drugs on muscle, 141 

Muscles, spasms and cramps of the, na- 
ture, cause, and general treatment of, 
212-214 ; of the eye, 216 et seq. ; of 
respiration, 236; difference between 
the vessels of the intestines and those 
of the, 276 ; the vaso-motor centre has 
no power over the vessels of the, 276; 
action of chlorides on the, 602 ; of am- 
monium salts, 602 ; of potassium salts, 
606 ; of ammonium chloride, 636 ; 
poisonous action of the heavy metals 
on the, 664 ; of platinum, 765 ; of spirit 
of ether, 782 ; of nitrite of amyl, 786; 
of nitro-glycerine, 789 ; of chloral hy- 
drate, 792; hydrochlorate of apomor- 
phme on the fibres of the, 849 ; of 
caffeine on ditto, 871 ; of pilocarpine 
on muscles and muscular fibre, 884, 
886 ; of physostigmine on ditto, 906 ; 
of quinine, 947 ; of strychnine, 974 ; of 
curare, 976 ; of belladonna or atropine, 
987 ; of digitalin, 996 ; of veratrine, 
1047 ; of oatmeal, 1066 

Muscular contraction, apparatus for re- 
gistering, 120 ; muscular poisons, num- 
ber and action of, 126-131 ; muscular 
fibre, importance of the action of chlo- 
roform and ether on, 206 ; nerves die 
sooner than the, 281 

Mushrooms, as poisons, with their anti- 
dotes, 490 

Musk, antispasmodic action of, 213, 214, 
1077 ; as an antispasmodic and stimu- 
lant, 1078 ; its action on the respiratory 
centre, 1078 

Mustard leaves and liniment of, as rube- 
facients, 344, 346 ; as a sialagogue, 367 ; 
as a local emetic, 373 ; as a carminative, 
379 ; as a stimulant diuretic, 433 ; 
baths, poultices, and stupes, as indirect 
emmenagogues, 463 ; bath, 470 ; pow- 
dered, 864 ; white, 864 ; black, 864 ; 
characters and compositions of the 
powdered, 864 ; preparations of, 864 

Mustard, oil of, action of, on enzymes, 78 ; 
on bacteria, 91, 94, 96 ; as a vesicant, 
844, 866 ; characters and preparations 
of, 866 ; action of, on the skin, and 
internally as a prompt emetic, 866 ; it 
is also used externally as a counter- 
irritant, in the form of a poultice, &c., 
866 


Mycoderma vini, nature and action of, 
81 

Mydaleine, 100 

Mydriatics, and their action in dilating 
the pupil of the eye, 219-222 

Myositis, infective, micrococci present 
in, 99 

Myotics, and their action in contracting 
the pupil of the eye, 219-223 

Myristicaceae, 1016 

Mjnrrh, as a direct emmenagogue, 463 ; 
characters and composition of, 893 ; 
action and uses of, as an astringent 
and expectorant, 893 

Myrtaceae, 1016 

Myrtle, oil of, action and uses of, 924 ; 
is an antiseptic, rubefacient, internal 
irritant^ and expectorant, 924 


N. 

Nabgeli, references to, 81, 98 
Naphthalin, action as a unnary sedative, 
446 ; source and characters of, 821 ; 
mode of administration, 821 ; action 
of, in destroying low organisms and 
preventing the germination of their 
spores, 822 ; as an antiseptic, and when 
used internally, 822 ; uses of, 822 
Naphthol, characters, action, and uses of, 
822 

Narcotics, nature and action of, 200 
Nasal douche, diagram of a, 478 
Nataloin, nature and action of, 1042 
Nativelle’s digitalm, 996 
Nauseant, antimony as a, 726 
Nerein, action of, on the cardiac muscle, 
316 

Neroli, oil of, 888 

Nerve-centre, the, which regulates the 
movements of vomiting, 370 
Nerve-centres, in respiration, nature and 
functions of the, 234-246 ; for the secre- 
tion of sweat situated in the spinal 
cord, 437 ; how they may be stimulated, 
438 ; situation of the, for the move- 
ments of the bladder, 444 ; action of 
potassium salts on the, 606 ; poisonous 
action of the heavy metals on the, 664 ; 
actiop of gold on the, 764 ; of alcohol, 
769 ; of erythroxylon, 878 ; of caffeine, 
871 ; of hydrochlorate of pilocarpine, 
884, 886 ; of physostigmine, 906 ; of 
quillaia (saponin), 919 ; of oil of euca- 
lyptus, 926 ; of thymol on the, of tiie 
cord and medulla, 1006 ; of camphor, 
1019 ; of oil of turpentine, 1059 
Nerve-stimulants divided into two kinds, 
192 ; tonics, when necessary, 411 
Nerves, relation of the contnmtile tissue 
to the, 139 ; action of drugs on, 144- 
168 ; on motor, 146-*155 ; paralysis of 
the motor endings of the, 143, 147 j 
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pandyslg may be due to disturbance of 
rhythm between muscle and, 143 ; ex- 
periments illustrative of paralysis, 147- 
149 ; list of drugs which have the same 
paralysing action on the, as curare, 150, 
161 ; irritation of the motor endings of 
the, by drugs, 164 ; action of drugs on 
the trunks of the motor, 164 ; on sen- 
sory, 165 ; the general action, 166 ; the 
local action, 156 ; action and uses of 
local sedatives and ansssthetics on, 
167; and of drugs on the peripheral 
ends of the sensory, 167 ; pain ascribed 
to vibration of, or of the sheaths, 203 ; 
action of anaesthetics on the, 203 et 
seq.; the chief afferent, expiratory, 
and inspiratory, 241-244 ; of drugs on 
the respiratory, 244 ; the, die sooner 
than the muscular hbres, 281 ; action 
of drugs on the vaso-motor and vaso- 
dilating, 283; action of the, on the 
vessels of circulation, 286 ; influence of, 
on blood-pressure, 289-292 ; inbibitory 
nerves, 289; quickening nerves, 290; | 
vaso-motor nerves, 291 ; depressor 
nerves, 291 ; action of drugs on the ac- 
celerating, 298 ; action of the, on the 
secretion of saliva, 353-369 ; diagrams 
illustrating this action, 354, 365, 359 ; 
action of the afferent on vomiting, 371 ; 
diagram showing the afferent, by which 
the vomiting centre may be excited, 
372 ; of the kidney, 428, 429 ; action of 
ammonium salts on motor, 602 ; of 
potassium salts on ditto, 606 ; of strong 
solution of ammonia, 639; poisonous 
action of the heavy metals on the, 664 ; 
action of silver on the, 678 ; of salts of 
iron, 739 ; of manganese salts, 753 ; of 
alcohol, 769-770; of spirit of ether, 
782 ; of nitrite of amyl, 786 ; of chloral 
hydrate, 792 ; of purified chloroform, 
797 ; of carbolic acid, 814 ; of codeine, 
850 ; of opium on the sensory, 864 ; of 
pilocarpine on the efferent and otlier, 
884, 885 ; of physostigmine on the 
motor and sensory, 905 ; of sulphate of 
strychnine on the sensory, 972 ; of bel- 
ladonna or atropine on the motor, 987 ; 
of tobacco on the motor and secreting, 
992 ; of Indian hemp on the sensory, 
1027 ; of veratrine, 1048 ; of colchicum, 
1051 ; of extract of ergot, 1071 

Nervine tonics, zinc salts as, 668 ; sul- 
phate of copper as, 675 

Nervous debility and irritability, relieved 
by mustard applications, 346 

Nervous ganglion in some lower organ- 
isms, nature and functions of the, 282 
et $eq. 

Nervous system, general action of drugs 
on, 144; general irritability of the, 
generally pecedes an attack of gout, 
214 1 r^^lating action of the, 324-826 ; 


action of silver on the, 678 ; of purified 
chloroform on the, 799; of iodoform, 
806; of aconitine, 836; of opium on 
the centrjd, 851, 864, 861 ; of pilocar- 
pine, 884 ; of elaterin, 929 ; of quinine, 
946; of strychnine, 974; of solanine, 
983 ; of tobacco, 992 ; of digitalin, 996 ; 
of extract of ergot, 1071 
Neuralgia, blisters and cautery of great 
use in, 345 

Neuralgic pains, relieved by rubefacients, 
345 

Neuridine, 100 
Neurine, 100 

Newlands, Mr., makes the first natural 
classification of the elements, 17 ; 
points out a curious relationship be- 
tween the lithium and calcium group 
of elemenis, 17 ; and notes that the 
eighth element is a kind of repetition 
of the first, 17 
Newman, reference to, 278 
Newt, diagram of the circulation in the 
kidney of the, 426 

Nicati and Rietsch, reference to, 100 
Nickel, symbol and atomic weight of, 
10 ; physiological action of, 27 ; causes 
slight contraction of the vessels, 
281 

Nicotine, action of, on oxidation, 70, 72 , 
on medusae. 111 ; on mollusca, 114 ; on 
ascidians, 114 ; on the spinal cord, 163 , 
asa spmal stimulant, 181 ; as a myotic, 
219 ; on the respiratory centre, 241 ; on 
the vessels of circulation, 282 ; on the 
vagus- roots, 296 ; on the heart of the 
frog, 309 ; on the inhibitory power of 
the vagi, 310 ; on the vagus-centre, 
317 ; on vagus-ends in the heart, 317 ; 
action of, on the intestines, 383 ; on the 
sweat centres, 439 ; antagonism of, to 
morphine, 496. See also Tobacco 
Niobium, b>mbol and atomic weight 
of, 10 

Nitrates, test for, 694 
Nitrate of Ammonium, 642 
Copper, 674 
Iron, 747 
Lead, 706 
Potassium, 612 
Potassium paper, 612 
Silver, 676 

And potassium, 677 
Diluted, 677 
Moulded, 677 

Nitrate of pilocarpine, preparation, cha- 
racters, and tests, 883. See also Pilo- 
carpine 

Nitrate of silver, action of, on the mucous 
membrane, 263 ; difference of the ac- 
tion of, on the mucous membrane and 
on the trachea, 263; value of, in 
laryngeal phthisis, 460 
Nitric acid, as a caustic, 844 ; as a poison. 
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with its antidote, 487 ; properties and 
uses of, 674 

Nitrite of amyl, ethyl. &c. See Amyl, 
Ethyl, &c., nitrite of 

Nitrites, effects of mixing, with freshly- 
drawn blood, 71 ; of poisoning by, on 
the colour of the blood, 240 ; on the 
capillaries, 318; all nitrites act as 
vascular stimulants, 331 
Nitro-benzol, as a poison, with its anti- 
dote, 490 

Nitrogen, 707 ; symbol and atomic weight 
of, 10 ; its relation to other meml^rs 
of a group, 16 ; experiments as to the 
excretion of, in the body, 414 ; com- 
pounds, with hydrogen, carbon and 
oxygen, 707 ; and compounds, 708 
Nitrogen monoxide, nature, action, uses, 
and mode of administration of, 708 
Nitro-glycerin, as a poison, with its anti- 
dote, 490 

Nitro-glycerin (glonoine), preparation 
and properties of, 788; action of, 
similar to that of nitrite of amyl and 
other nitrites, 789 ; in frogs and 
mammals, 788 ; on the blood and 
blood-pressure, 789 ; why it acts more 
powerfully than other nitrites, 789; 
uses of, 789 

Nitrohydrochloric acid, properties and 
uses of, &c., 676 ; dilute ditto, 676 ; 
action of, on the urine, 436 
Nitrous ether, as a vascular stimulant, 
330 ; as a refrigerant diuretic, 432 
Nitrous oxide, as an anassthetic, 206 et 
$eq. ; nature and action of, 708 
Nose, application of drugs to the, 478 ; 
as snuff, 478 ; by insufflation, 478 ; by 
the nasal douche, 478 ; diagram of 
nasal douche, 478 ; action of pilocarpine 
on the, 884 

Nothnagel, references to, 360, 384, 837 
Nowak, reference to, 136 
Nussbaum, reference to, 424 
Nut, areca, 1062 ; as an anthelmintic, 
1062 

Nutgalls, action and uses of, 1031 
Nutmeg, characters and composition of, 
1016 ; volatile oil of, 1016; expressed 
oil of, as a stimulant and carminative, 
1016 

Nutmeg and oil, as carminatives, 379 
Nutrition, remedies which improve, 413 ; 

what healthy nutrition depends on, 413 
Nux vomica, as a stitnulating expecto- 
rant, 256 ; as a cardiac tonic, 331 ; as 
an antihidrotic, 441 ; characters, com- 
position, and preparations of, 971 


0 . 

Oak-bark, as an astringent, 349 ; action 
and use ot, 1030 


Oatmeal, 1056 ; action and uses of, 1056 
CEsopha^, the, of various animals, mus- 
cular structure of, 139 
Offenburg, reference to, 977 
Officinal preparations. See the different 
drugs 

Oil, castor. See Castor oil 
Oil, cod- liver, 1087 : its characters and 
composition, 1087 ; its physiological 
action, 1087 ; powers of absorption and 
assimilation, 1087 ; uses, 1088 
Oil, ethereal, 783 
Oil of allspice, 923 
Almonds, 916 

Bitter, 490, 916 
Amber, 1060 
Anise, 935 

Bergamot, characters and use of, 889 

Cajuput, 924 

Caraway, 937 

Castor, 1024 

Chamomile, 955 

Cinnamon, 1017 

Cloves, 96, 922 

Copaiva, 912 

(' riander, 938 

Croton, 1023 

Cubebs, 1014 

DiU, 936 

Eucalyptus, 925 

Firwool, 1060 

Flaxseed, 877 

Gaultheria, 962 

Juniper, 1064 

Lavender, 1003 

Flowers, 1004 
Lemons, 890 
Mace, 128 

Mustard. See Mustard oil 
Myrtle, 924 
Neroli, 887 

Nutmeg, expressed, 1016 
Volatile, 1015 

Olive, 966 
Orange flowers, 887 
Peel, 889 
Peppermint, 1004 
Pimenta, 923 
Rose, 920 

Rosemary, 319, 1002 
Rue, 881 
Santal, 1021 
Sassafras, 1020 
Scotch fir, 1059 
Sesamum, 1002 
Speannint, 1006 
Tar, 1063 
Theobroma, 876 

Turpentine, 93, 263, 328, 344, 1068 
Valerian, 962 

Oil of turpentine, action of, on bacteria, 
95 ; of the vapour of, on the mucous 
membrane, 263; great therapeutical 
value of the vapour of, in bronchitis, 
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253 ; as a cardiac stimnlant, 328 ; as a 
mbefaoient, 844 ; as an antidote to 
phosphorus, 491 

Oils, ethereal, action of, on bacteria, lOSj 
on the vaso-motor centre, 319 ; aromatic 
volatile, as cardiac stimulants, 328; 
volatile, as rubefacients, 344; as an 
antidote to phosphorus, 490 
Oils, fixed and volatile, 619, 621 
Ointment, sulphur, 644 ; alkaline sulphur, 
544 ; various l^ds of iodine, 667 ; 
iodide of sulphur, 667. See Unguen- 
tum 

Ointments, their nature, number, and 
uses, 632 
Oleacese, 965 
Oleate of mercury, 691 
of Veratrine, 691 
of Zinc, 670 
Oleates, .521 

Oleatum hvdrargyri, 521, 591, 687, 694 
Veratrinae, 521, 591, 1047 
Zinci, 621, 670 

Oleic acid, action of, on bacteria, 94 ; 

properties and uses of, 690 
Oleoresina Aspidii, 621, 1066 
Capsici, 521, 984 
Cubebae, 621, 1014 
Lupulini, 621, 1028 
Piperis, 621, 1013 
Zingiberis, 621, 1037 
Oleoresina, 521 
Oleum Adi pis, 620 

Jithereum, 620, 783 
Amygdalae, 620, 916 

Amarse, 520 
Expressum, 620 
Anethi, 520, 936 
Anisi, 620, 840, 936 
Anthemidis, 620, 966 
Aurantii corticis, 520, 889 
Florum. 620 
Bergamii, 620, 889 
Cajuputi, 620, 924 
Cari, 620, 937 
Carui, 620, 936 
Caryophylli, 620, 922 
Chenopodii, 620, 1009 
Cinnamomi, 520, 1016 
Copaibas, 620, 912 
Coriandri, 520, 938 
Crotonis, 1023 
Cubebae. 620, 1014 
Krigerontis, 621 
Eucalypti, 521, 925 
Fceniculi, 521 
Gaultherue, 621, 962 
Gossypii seminis, 620, 872 
Hedeomae, 521, 1007 
Juniperi, 620, 621 
Lavandulae, 520, 621 

Florum, 621 
Limonis, 620, 621, 890 
Lini,e76 


Oleum — 

Menthae piperitae, 620, 621 
Viridis, 620, 521 
Morrhuae, 620 
Myrciae, 621 

Myristicae, 620, 521, 1016 

Expressum, 620, 1016, 
1016 

Myrti, 924 
Olivae, 620, 966 
Phosphoratum, 620, 710, 916 
Picis liquidae, 621 
Pimentae, 620, 621, 923 
Pini Sylvestns, 620 
Ricini, 620 
Ros», 621, 920 
Rosmarini, 620, 621 
Rutre, 620, 621, 881 
Sabinae, 620, 621, 1064 
Sautali, 620, 621, 1021 
Sassafras, 621, 1020 
Sesami, 620, 1002 
Sinapis, 620, 865 

Volatile, 521, 865 
Succini, 521 
Terebmtliinae, 520, 521 
nieobroma), 52(> 

Theobromatis, 875 
Thymi, 521 
Tiglii, 520, 1023 
Valename, 621, 952 

Oleum animalc, action of, on bacteria, 94 
Oleum mentbfB pij)erita), action of, on 
bacteria, 94 

Oleum pini pumilionis, as a stimulating 
expectorant, 255 

Oleum pini sylvestris, as a stimulating 
expectorant, 266 

Olive oil, as a demulcent, 347; characters, 
966 ; composition, and preparations of, 
965 ; action and uses 967 
Onion, as a stimulating expectorant, 256 
Ononis spinosum, as a stimulant diuretic, 
433 

Operations, surgical. Sir Joseph Lister on 
the best mode of performing, 816 
Ophthalmia, gonorrhoeal, contagious, and 
neonatorum, caused by micrococci, 99 
Opium, effect of habit on the quantity 
that can be taken, 44 ; abnormal effects 
of, in some cases of fever, 47 ; some 
persons very slightly affected by, 61 ; 
as a sedative, 167 ; as a spinal stimu* 
lant, 182 ; different actions of, in differ- 
ent doses, on the brain, 196; one of 
the most powerful hypnotics, 199; in- 
duces sleep and lessens pain, 199 ; as 
a local and general anodyne, 201, 211 ; 
as a myotic, 219; action of, on the 
respiratory centre, 241 ; on the brain, 
244 ; in diminishing the excitability of 
the respiratory centre, 260 ; action of, 
on the vessels of droulation, 284 ; as a 
vascolar sedative, 839 ; as an antisialio, 
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861 ; as a local and general sedative, 
376; action of, on the intestines, 383, 
384, 387 ; as a purgative, 386 ; as a 
vesical sedative, 445 ; as a poison with 
its antidotes, 490 ; antagonistic action 
of, and belladonna, 494; antagonism 
of, to other drugs, 494, 497 ; characters 
and preparations of, 844 ; alkaloids 
of, 846 ; physiological action of, 861 ; 
general action of, exclusively on the 
central nervous system, 851 ; and in 
mammals especially on the brain, 861 ; 
in the frog it acts on the motor ganglia 
of the heart, 851 ; action of, on frogs, 
; on birds, 851 ; on mammals, 862 ; 
on man, it acts chiefly on the brain, 
862 ; in producing sleep, and in large 
doses, death, 862 ; diagnosis between 
poisoning by, and intoxication and 
apoplexy, 852 ; treatment in poisoning 
by, 853 ; precautions, 853 ; treatment 
of the symptoms after an ordinary 
dose, 854 ; action of, on special organs, 
854 ; on the sensory nerves, the spinal 
cord, and the brain, 854 ; on the pupil, 
854 ; the circulation, and the vaso- 
motor centre in the medulla, 854 ; has 
a peculiar action on the peripheral 
vaso-motor appiiratus, 864; on secre- 
tion, 856 ; on sweat and the urine, 856 ; 
on the inte.stines, 856; elimination, 
856 ; circumstances modifying the 
action of, 856; sex and idiosyncrasy, 
856 ; hahit, 857 ; opium-eating, 857 ; 
action of, in disease, 858; and in 
combination with other drugs, 858 ; 
action of the alkaloids of, 868 ; the 
morphine group and the codeine group, 
858 ; how codeines are produced, 859 ; 
action of apomorphine and morphine, 
869; therapeutics — general uses and 
local uses, 859 ; on the digestive system, 
860; the respiratory tract, 860; the 
circulatory system, 861 ; the genito- 
urinary tract, 861 ; the skin, 861 ; two 
most important uses of opium and 
morphine to relieve pain and produce 
sleep, 861 ; action of, on the nervous 
system, 861 ; contra-indications, 862 
Opium denarcotisatnm. 846 
Opium-eating, the effects of, 284 
Opium, powdered, preparations and com- 
position of, 846 
Orange, bitter, 888 
Flower water, 888 

Flowers, character, composition, and 
uses of, 887 
Oil of. 887 
Peel, bitter, 888 
Oil of, 889 
Sweet, Oil of, 889 
Orchldaceas, 1036 

Organism, the animal, general relations 
between, and substances affecting it 


9-32 ; circumstances which affect the 
a^ion of drugs on the, 33-56 ; effects 
of oxidation on, 66 et seq. ; relations of 
motion and oxidation in, 66; excess 
of temperature injurious to, 102 
Origanum, characters, action, and uses 
of, 1007 ; as a diaphoretic and em- 
menagogue, 1007 
Orthospermae, 932 

Osmic acid, action of, on bacteria, 94, 95 ; 
as a caustic, 344 

Osmium, symbol and atomic weight of, 
10 ; physiological action of, 27 
Ovarian imtation, diagram showing how, 
probably causes constipation, 386 
Oxalates, test for, 696 
Oxalate of cerium, 667 ; of iron, 750 
Oxalic acid, as a poison, with its anti- 
dote, 487 ; nature and use of, 581 
Ox-bile, puntied, 1082 
Ox-gall, 1081 ; inspi.ssated, 1082 
Oxidation, relations of motion and, 65 ; 
of protoplasm, G7 ; action of drugs on, 
69 ; methods of ascertaining the effects 
of drugs on, 72 
Oxide of Lead, 702 

Manganese, black, 753 
Mercury, red, 694 

Yellow, 694 
Silver, 679 
Zinc, 669 

Oxygen, symbol and atomic weight of, 
10; broken up by electricity, and 
forms a new element, ozone, 13; its 
relation to other members of a group, 
16; necessary for protoplasmic life, 
61; power of protoplasm over, 68; 
action of haemoglobin on, 70; effects 
of other gases on, 70 ; of carbonic 
oxide on, 70 ; of charcoal, 73 ; effects 
of, on mould-fungi, 82 ; on bacteria, 
82 ; excess or absence of, causes 
tetanus, 176; effects of the presence or 
absence of, on the blood, 235-240 ; its 
preparation, 637 ; properties, physio- 
logical action, and uses, 537, 638 
Oxy haemoglobin, 70, 72 
Oxymel, 618, 677, 1089 

Scillae, 618, 577, 1041, 1089 
Ozone, origin and nature of, 13 ; action 
of, on albumen, 68 ; power of proto- 
plasm ih forming, 69 ; action of phos- 
phorus in forming, 69; nature and 
uses of, 639, 540 ; diagram illustrating 
the formation of, by electricity, 639 


P. 

Pachydkrmata, 1084 
Paget, Sir James, reference to his lecture 
on ‘ Elemental Pathology/ 60 
Pain, origin and nature of, 201 ; where 
seated, 201 ; how caused, and how re* 
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Iiev6d, 202 ; action and uses of ano- 
dynes in, 202, 203; relieved bjT^an 
effort of the attention, 203 ; action of 
anaesthetics in relieving, 203 et seq,\ 
amd of electricity and cold, 203 Mor- 
timer Granville’s treatment of. 203; 
action of anaesthetics in alleviating or 
destroying, 203 et teq. 

Pale rose, composition and uses of, 920 
Palladium, symbol and atomic weight of, 
10 ; physiological action of, 27 
Palmaceae, 1062 

Palmitic acid, action of, on bacteria, 94 
Palpitation, of the heart, effect of blood- 
pressure on, 299 ; the principal drugs 
which diminish it, 339 
Pancreas, action of drugs on the, 407 
Pancreatic juice, importamce of the, in 
the process of digestion, 407; effects 
of the secretion of the, 408 ; and of 
different drugs on the, 408 
Pancreatin, utility of, in aiding digestion, 
364 

Papain, 927 
Papaveraceae, 843 
Papayaceae, 927 

Papayotin, preparation, action, and uses 
of, 927 ; digestive power of, on mus- 
lar fibre and connective tissue, 927 
Paper, litmus, blue, 1067 
Red, 1067 

Paper, turmeric, 1037 ; as a test for al- 
kalies, 1037 
Papers, 606 
Papilionaceae, 899 
Papillon, M., reference to, 28 
Paracoto bark, 1017 

Paracotoine, action on intestinal secre- 
tion, 387 

Paraffin, as an emollient, 347 
Paraffin, hard, 763 ; soft, 764 
Paraldehyde, a hypnotic, 199 ; a general 
anaBsthetic, 205 

Paralysis, of the respiration and heart, 
danger from ansesthetics, 207 : treat- 
ment necessary when this occurs, 207 ; 
of the sphincter muscle of the iris of 
the eye, 220 ; and of the dilator muscle 
of the same, 221 

Parasiticide, balsam of Peru as a, 902 
Pardington, Dr., reference to, 167 
Par6, Ambrose, reference to, 104 
Pareira brava, as a stimulant diuretic, 
433 ; action of, on the bladder, 445 
Pareira root, characters and composition 
of, 841 ; action and uses of, 842 
Parsley, as a stimulant diuretio, 483 
Pasteur,divides bacteria into twoolasBe8,82 
Paton, reference to, 900 
Pavy, reference to, 860 
Pearl barley, 1064 
Pedalincse, 1002 

Pellitory root, characters, action, and uses 
<sU 962 


Pennyroyal. 1006 
Pentad elements, 707-734 
Pepper, as a carminative, 379 
Pepper, black, as a stimulant diuretic, 
433 ; characters, composition, and pre- 
parations of, 1012 ; action and uses of, 
1013 ; as a stomachic, &o., 1013 
Peppermint-camphor, characters, action, 
and uses of, 1004 ; as an antiseptic and 
antineuralgic, 1006 

Peppermint and oil, as a carminative, 
379 

Peppermint oil, action of, on bacteria, 96 j 
characters, "action, and use of, 1004 ; as 
a carminative and stimulant, 1004 
Pepsin, action of, on fibrin, 76, 76; 
action of, as an artificially digestive 
substance, 364 ; nature of, 1081 
Pepeinom saccharatum, 1081 ; its thera- 
peutics, 1081 

Peptogens, their action in increasing the 
gastric juice, 363 

Peptones, action of on the intestines, 
382 ; action of the liver on, 399 
Perchloride of mercury, 692 
PerinsBum, a wet sponge applied to the, 
causes the evacuation of urine, 444 
Peristalsis, and mode of increasing, 212; 
some hepatic stimulants which in- 
crease, 406 

Permanganate of ^t<nss!am, action of, on 
bacteria. 96 ; as a powerful antiseptic, 
may be used to wash out abscesses, and 
as a lotion fur ulcers or wounds, 106 ; 
action of, on muscle, 121 ; characters, 
action, and uses of, 614, 616 
Peroxide of hydrogen, preparation pro- 
perties, action, and uses of, 640 
Perspiration, antipyrin causes profuse. 
824. jS^e also Skik, action of drugs 

ON THE 

Peru, balsam of, as a parasiticide, 902 
Pessaries, nature and uses of, 485 
Petals, cabbage-rose, 920 
Red poppy. 862 
Red rose, 920 

Petrolatum, 632 ; properties and uses of, 
763 

Petroleum benzin, or ether, properties 
and uses of, 762 ; petroleum ointment^ 
763 

Petroleum ether, action of, on bacteria, 
93 

Pettenkofer, reference to, 404, 414 
Phagocytes, 85 

Pharmaceutical preparations, 601-634 ; 
general principles which govern, 601, 
602 ; the following arc the pindpal 
abstracts, 603; vinegars, 603; alka- 
loids, 60S; waters, 606; cataplasms 
or ponltioes, 606 ; cerates, 506 ; j^pers, 
506 ; collodions, 607 ; conf^Ions, 
electuaries, or conserves, 607 ; decoc- 
tions, 607 ; elixirs, 608 ; plasters, 608 { 
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injections, enemas, or clysters, 608 ; 
essences, 609; extracts, 609-613 ; fluid 
or liquid extracts, 610 ; fresh or green 
extracts, 612; glycerines, 613; infu- 
sions, 613; hypodermic injections, 614 ; 
liniments or embrocations, 616 ; solu- 
tions, 617; masses, 618; honeys, 618; 
mixtures, 618; mucilages, 519; oils, 
fixed and volatile, 619 ; oleateS, 621 ; 
oleoresins, 621 ; pills, 621 ; powders, 
624 ; resins, 524 ; spirits, 626 ; supposi- 
tories, 626 ; juices, 626 ; syrups, 627 ; 
tinctures, 628-631 ; triturations. 631 ; 
ointments, 632 ; vapours, inhalations, 
633 ; wines, 634 

Pharmacology, definition of, 3 ; one of 
the most important subdivisions of 
materia medica, 3 ; rapid advances of, 
of late years, 6 ; difficulty students 
find in dealing with, 5 ; the great 
object of, 20 ; the connection between 
chemical constitution and physiologi- 
cal action the most important one m, 
32 ; importance of comparative, 60 ; 
inhibition, and the action of drugs on 
inhibitory centres pla}’ a very impor- 
tant part in, 167-171 
Pharmacy, definition of, 3, 501 
Pharyngeal irritation the probable origin 
of the so-called stomach cough, 248 
Pharynx, structure and functions of, 248 ; 
cough caused by irritation of the, 248 ; 
application of drugs to the, 481 ; as 
washes, 482 ; as caustics, 482 
Phenol. See Carbolic acid 
Phenyl-alcohol. See Carbolic acid 
Phenyl-methyl-amyl ammonium hydrate, 
action on motor nerves, 150 
Phenyl-dimethyl-ethyl ammonium iodide, 
action on motor nerves, 150 
Phenyl-tri-ethyl ammonium iodide, action 
on motor nerves, 160 
Phosphates, test for, 695 
Phosphate of sodium, as a cholagogue 
purgative, 406 ; nature of, 626 ; as a 
saline purgative, 389 ; of ammonium, 
642 ; of calcium, 662 ; of iron, 761 
Phosphides, test for, 696 
Phosphide of zinc, 673 
Phosphoric acid, physiological action of, 
27 ; as a poison, with its antidotes, 
487; properties, &c., 679 ; dilute ditto, 
679 

Phosphorus, symbol and atomic weight 
of, 10; occurs in two forms, re<i and 
yellow, 14 ; in combination sometimes 
pentad and sometimes triad, 14; its 
relation to other members of a group, 
16 ; secondary effects of, as an irritant 
poison, on the system, 898 ; destroys 
the glycogenic Unction of the Uver, 
402; has a special action on tissue- 
change, 415; in poisoning by, action 
of, on the uxinei 415 ; used in nervous 


debility, 416 ; as a poison, with its 
antidotes, 490 ; preparation and cha- 
racters of, 709 ; action of, 710; on the 
liver and bones, 7 10 ; on the lower jaw, 
710 ; in poisonous doses, 711 ; produces 
fatty degeneration of the liver, stomach, 
and kidneys, 711 ; treatment in cases 
of poisoning by, 711 ; cause of the 
fatty degeneration, 711 ; action of 
compounds containing, 712 ; uses of, 
712 

Phthisis, caused by the hacillvs tuber- 
culoKie, 99 ; when accompanied by a 
copious secretion of mucus, a combina- 
tion of morphine and atropine useful 
in, 250 ; the atropine beneficial also in 
lessening sweating in, 250; alkalies use- 
ful in diminishing the moist rales heard 
in the lungs in, 252 ; tiirtar emetic 
ointment and croton-oil liniment some- 
times useful m, 346 ; on the night- 
sweats of, 442 ; diagram illustrating 
the action of antihidrotics in diminish- 
ing sweating in, 442; probable mode 
of action of arsenic in, 717 ; how tlie 
disease originates and increases, 717 

Physiological action, relation between 
atomic weight and, 28 ; between spec- 
troscopic characters and, 27 ; between 
isomorphism and, 26 ; Blake’s division 
of the elements into nine groups, ac- 
cording to their, 27 

Physiological reactions, 24 ; divided into 
groups, 25 

Physostigma, lethal dose of, 38 ; action 
of, on muscle, 130 et seq. ; effects of a 
solution of, applied locally to the nerve- 
trunk, 156 ; action of, on the motor 
centres of the brain, 188 ; as a myotic, 
219; on the respiratory centre, 241, 
246 ; on the blood -pressure, 286 ; chiefly 
affects the heart, 296 ; action of, on the 
vagus, 297 ; on the frog’s heart, 307 ; 
on the ganglia, 313, 314 ; on the vagus- 
ends in the heart, 317 ; on the cardiac 
muscle, 316; action of, on the secre- 
tory and sympathetic nerves, 357, 358; 
as a sialagogue, 357 ; as an antisialic, 
361 ; the paralysing action of atropine 
counteracted by, 361 ; as a hepatic 
stimulant, 403 ; as a poison, with its 
antidotes, 491 ; antagonism of, to 
atropine, 492-496 ; antagonistic action 
of, 493-496 ; nature, physiological ac- 
tion, and therapeutics of, 904-908. See 
also Physostigmine 

PhysostigminsB, 604 

Physostigrainaj salicylas, 604 

Physost^Tnine, character, tests, and pre- 
paration of, 904, 906; action of, on 
the muscular fibre and nerve-centres, 
906 ; general action on tbe muscles, 
spinal cord, medulla, and motor and 
sensory nerves, 906 ; on tbe brain, eye. 
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respiration, and circulation, 906, 906 ; 
on xnoscle, stomach, and intestines, 907 ; 
on the spleen, bladder, and uterus, 907 ; 
on the secretions and secreting cells, 
907 ; uses of, 908 ; treatment of poison- 
ing by, 908 

Physostigmine, salicylate of, characters 
of, 904 

Phytolacca berry, 1009 

Root, 1009; characters, and action 
of, 1009; as an emetic, narcotic, 
and alterative, 1009 
Phytolaccaceae, 1009 
Ph>'tolaccin, as a hepatic stimulant, 403 
Picric acid, action of, on bacteria, 91, 96 
Picrotoxin, effect of temperature on the 
action of, 46 ; action of, on oxidation, 
70 ; powerful convulsant action of, 
190; action of, on the accelerating 
centre, 318; as an antihidrotic, 441 ; 
as a poison, with its antidotes, 491 ; 
antagonism of, to chloral, 496 ; charac- 
ters of, 842 ; action of, on the medulla, 
motor centres, spinal cord, and tem- 
perature, 842 ; uses of, 842 
Picrotoxinum, 605 

Pills, 621; list of, with ingredients, 622, 
623 

Pilocarpine, effects of cold on the action 
of, 46 ; as a myotic, 219 ; action of, on 
the mucous membrane, 253; as a de- 
pressant expectorant, 266 ; effect of, 
on the frog’s heart, 307 ; on the cardiac 
muscle, 316; as a sialagogue, 857; 
action of, on the peripheral ends of the 
sweat nerves, 438 ; as an antihidrotic, 
441 ; as a poison, with its antidote, 
491 ; antagonism of, to atropine, 494, 
496 ; action of, on the nerves, nerve- 
centres, and muscular fibre, 884, 885 ; 
and on all the secretions of the body, 
884 ; on the bladder, uterus, and 
spleen, 885; on the circulation and 
veseels, 886; on the respiration and 
temperature, 886; on the eye, skin, 
and throat, 886; its chief use in 
dropsy, 887 ; contra-indicaUoDs, 887 
Pilocarpin® hydrochloras, 604, 884 
nitras, 883 

Pilocarpus (jaborandi), characters of, 883 
Pilula Aloes, 523, 966, 1043 

Aloes l^badensis, 522, 937, 966, 
1044 

et Asafoetidie, 622, 932, 966, 

1042, 1043 

et Ferri, 622,741, 1048, 1044 
et MasUebes, 523, 897, 920, 
1048 

et Mynii®, 528,893, 967,1042, 

1043, 1089, 1066 
BocotHnie, 622, 966, 1042 

Antimonii comp^t®, 623, 686, 691, 
726, 728, 880 
Asahstid®, 623, 933, 966 


Pilula Asafoetid® — 

Composita. 622, 893, 932, 
933, 1056 

Cambogi® composita, 522, 869, 966, 
1044 

Cathartic® composit®, 523, 686, 691, 
869, 928, 982, 1043 
Colocynthidis composita, 522, 611, 
922, 928, 981,1044 

et hyoscyami, 522, 
611, 922, 928,981, 
1044 

Conii composita, 622, 931, 949, 1066 
Ferri carbonatis, 622, 742, 1066 
lodidi, 622, 667, 760. 899, 1066 
Composit®, 523, 893 
Galbani comjK)sit®, 623, 893, 933 
Hydrargyri, 622, 686, 899 

Subchloridi composita, 
622,686, 691,726, 728, 
880, 1024 

Ipecacuanb® rum scilbi, 622, 611, 
844, 934, 949, 1041, 1056 
Opii, 623, 846, 966 
Pbosphori, 522, 710, 903, 1079, 
1090 

Plumbi cum opio, 622, 703, 844 
Rhei, 523.966,1010 
Composita, 623, 893, 966, 1004, 
1010, 1042, 1043,1066 
Saponis composita, 623, 844, 966 
Scammonii composita, 623, 981, 983, 
1079 

Belli® composita, 623, 931,966, 1041, 
1037, 1066 
Pimenta, 923 
on of, 923 

Pimento, characters and composition of, 
923 

Oil of, 923 
Pine bath, 470 
Pinkroot. See Spigelia 
Piperace®, 1012 

Piperine, 504 ; character, action, and oses 
of, 1013 
Pisces, 1086 
Pitch, Burgundy, 1062 
Canada, 1062 
Hemlock, 1062 
Pitres, references to. 186, 187 
Piturine, as a mydriatic, 219 
Plasters, 508 ; utility of, in chest com- 
plaints and in bronchitis, 256 
Platinum, symbol and atomic weight of, 
10 ; physiological action of, 27 ; action 
of, on mnscle, 127 ; causes powerful 
contraction of the vessfils, 281 ; proper- 
ties, action, and uses of foil, 764; of 
solution of perohloride of, 754 ; of pla* 
tinnm black, 755 

Pleurisy, tartar emetic ointment and cro- 
ton-oil liniment sometimes useful in, 
846 

Pleurisy root. See Asclepiaa 
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Plmnbi acetas, 703 
lodidum, 657, 706 

Pneumonia, contagious, micrococci pre- 
sent in, 99 

Podophylli resina, 838 
Podophyllin, as a drastic purgative, 390 ; 
and as a cholagogue, 390 ; as a hepatic 
stimulant, 406. Sse also Podophyllum 
root, and resin of podophyllum 
Podophyllum root, characters, properties, 
and composition of, 838 ; resin of, 
nature, properties, and uses of, 838 
Poisoning, what is necessary to be done 
in all cases of, before administering 
the antidote, 486 ; by acids, 670 ; 
chronic, by copper, 666 ; by phosphorus, 
and its treatment, 710, 711 ; by arsenic, 
and its treatment, 713, 714; chronic, 
by arsenic, 714 ; by antimony, 722 ; 
chronic alcohoUc, 770 ; treatment of, 
by chloral, 793 ; by opium, 863 ; by 
physostigmine, 908 ; by strychnine, and 
its treatment, 973; by belladonna or 
atropine, 990 ; by digitalis, and its 
treatment, 1001 ; by croton oil, and its 
treatment, 1023 ; by colchicum, 1061; 
treatment of, by cantharides, 1092 
Poisonous gases, with their antidotes, 486 
Poisons, effect of heat on the power of, 
44-48 ; different effects of, on different 
animals, 43-49 ; effects of various, on 
medusas. 111, 112; list of muscular, 
126-131 ; effects of certain, on the 
colour of the blood, 240 ; on the mus- 
cular fibre of the ventricle of the 
heart, 307 ; on the heart itself, 308 ; 
of two classes of, on the vagus, 310- 
314 ; list of cardiac, 316 ; most suitable 
•emetics for removing, from the 
stomach, 374 ; action of various irri- 
tant, on the general system, 395-397 ; 
peculiarities in the action of different 
irritant, 397 ; secondary effects of irri- 
tant poisoning, 398 ; list of the more 
common, with their antidotes, 486-491 ; 
carbonic acid as a, 584; has three 
stages— dyspnoea, convulsions, paraly- 
sis, 684 ; copper as a, 666 
Poke berry. Phytolacca berry 
Root. See Phytolacca root 
Politser, reference to, 163 
Polygalaceae, 867 
PolygonacesB, 1010 
Pome®, 921 

Pomegranate, as a vermicide, 408 ; 
characters, composition, and use as an 
anthelmintic, 926 
Root bark, 926 

Poppy capsules, character of, 843 ; com- 
position, action, and uses of, 843 
Poppy pe^s, red, characters, composi- 
tion, and use of, 862 

Potash, physiological action of, 27; 
action of, on protoplasm, 61 ; perman- 


ganate of, effect of, on infusoria, 65 ; 
on bacteria, 91 ; on muscle, 121 ; salts 
of, effects of, on muscular contraction, 
129 ; action of, on the ends of the 
vaso-motor nerves, 284; action of, 
combined with other ingredients, on 
the frog’s heart, 307; as a caustic, 
344 ; difference between the action of, 
and soda, on the intestines, 383 ; used 
in gout, 416 

Potass® liquor, singular effect of a single 
drop of, 492 

Potassium salts, preparation, nature, and 
uses of the followmg — 

Potassium acetate, 605, 609 
Acid tartrate, 606, 610 
Bicarbonate, 604, 608 
Bichromate of, 606, 616 
Bitartrate of, 610 
Bromide, 553-555, 605 
Carbonate, 604, 607 
Caustic potash, 604, 608 
Chlorate, 605, 613 
Citrate, 605, 609 
Cyanide, 605 
Ferrocyanide, 605, 616 
Hypophosphite, 605 
Iodide, 669, 606 
Liquor potass®, 604, 607 
Potassii, 604 
Nitrate, 605, 612 
Permanganate, 605, 614 
Potassa cum caJce, 608, 648 
Sulphate, 606, 611 
Sulphite, 604 
Sulphurata, 643, 606, 616 
Tartrate, 605, 611 
Tartrate (acid), 610 

Potassium salts, action of, on the cardiac 
muscle, 316 ; on the vaso-motor nerves, 
318; on the capillaries, 318; as re- 
frigeranj, diuretics, 432; antagonism of, 
to barium, 493, 496 ; general sources 
and reactions of, 603, 604 ; action of, 
on the general system, 606, 607 

Potassium, symbol and atomic weight of, 
10 ; its relation to other members of a 
group, 16 ; and specially to lithium, 17; 
action of, on muscles, 127, 129, 136, 
142, 143; on the vaso-motor centre, 
319 

Potassium acetate, action of, on bacteria, 
94 ; as a remote antacid, 370 ; as a re- 
frigerant diuretic, 432 

Potassium bicarbonate, as a direct ant- 
acid, 370 

Potassium bichromate, action of, on bac- 
teria, 94 

Potassium bitartrate, as a remote ant- 
acid, 870; as a saline purgative, 889; 
a hydragogue, 890 ; and a refrij^rant 
diuretic, 432 

Potassium bromide, action of, on bac- 
teria, 93 ; on the nervous system, 204 
4 B 2 
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rotassinm carbonate, as a direct antacid, 
370 

Chlorate, action of, on bacteria, 94 ; 
as a ref nge rant diuretic, 432 
Potassium chloride, causes great con- 
traction of the vessels, 281 ; neutralises 
the action of veratrine in certain cases, 
308 

Potassium chromate, action of, on bac- 
tena, 94 

Potassium citrate, as a remote antacid, 
370 ; and refrigerant diuretic, 432 
Potassium iodide, action of, on bacteria, 
93 ; as a depressant expectorant, 255 
Potassium nitrate, as a refrigerant diu- 
retic, 432 

Potassium permanganate, action of, on 
bacteria, 94 

Potassium picrate, effects of, in destroy- 
ing bacteria, 89 

Potassium sulphate, as a hepatic stimu- 
lant, 403 

Potassium tartrate, as a remote antacid, 
370 ; as a saline purgative, 389 ; and 
sodium, as ditto, 389 
Potato and potato water, experiments 
with, on oxygen, 69 

Poultice, action of a warm, on the 
mucous membrane, 252 ; and on the 
chest, 256 ; use of a warm, in inflam- 
mation, 341, 342; as an emollient, 
347 ; uses of, and how to apply different 
kinds of, with diagram, 468 ; a linseed, 
877 

Poultices, or cataplasms, 606 
Powders, 624 

Power, Mr., references to, 430, 997 
Prayer-beads, 903 

Precipitated sulphur, its preparation, 
&c.. 544 

Pregnancy, best mode of treating the 
vomiting of, 377 

Preventive medicine, growing importance 
of, 6 ; chiefly owing to recent increase 
in knowledge of microbes and their 
action in causing disease, 5 
Prevost on poisoning by mercury, 20 
Preyer, references to, 160, 492 
Prickly ash, 883 

Prinus, (black alder), characters and 
action of, as an astringent, 894 
Prolapsus of the uterus, emetics to be 
used with caution in persons suffering 
from, 376 

Prophylactic, quinine as a, 948 
Projthylaxis. See Preventive medicine 
Protoplasm, action of drugs on, 59-68; 
method of experimenfing on amoebae 
and leucocytes, 69, 60 ; relation of mo- 
tion and oxidation to, 65; oxidation 
of, 67 ; oxygcn-canying power of, 68 ; 
potassium salts poison or destroy, 606 
Protoplasmic poison, anaesthetics act aa 
a, 206 ; and potassium salts, 606 


Prune, composition and use of, 917 
Virginian prune, or wild cherry, 917 
Prunes, as a laxative, 389 
Prussic acid. 686 

Ptomaines, alkaloids formed by putrefac- 
tion, 99 ; absorption and elimination,. 
101; action of, on muscle, 128; how 
formed, 401 
Ptyalin, 76 

Puerperal fever, micrococci present in, 
99 ; singular cause of an epidemic, 104 
Pulmonary sedatives, nature, number, and 
uses of, 246-260; divided into three 
classes, 246 

Pulsatilla, chai-acters and composition of, 
836 ; action of the oil of, as a vesicant, 
836 ; pure anemonln has a depressant 
action on the circulation, respiration, 
and spinal cord, 836; causing feeble 
pulse, slow respiration, paralysis, dys- 
pnoea, and death, 837 ; uses of, as a 
diaphoretic and emmenagog;ue, 837 
Pulse-rate, relation of, and arterioles, to 
blood-pressure, 271 ; diagrams of a 
pulse-curve, 272 ; effect of the arteri- 
oles on pulse-curves, 276; effect of 
dnigs on the, 295 ; of irritant poisons 
on, 397; of arsenic, 716; of nitrite 
of amyl, 785; of chloral hydrate, 791 ; 
of purified chloroform, 798; of carbolic 
acid, 814 ; of creosote, 817 ; of staplu- 
sagria, 836 ; of anemonin, 837 ; of 
hydrochlorate of apomorphine, 849 ; of 
erythroiylon, 879 ; of caffeine, 871 ; 
of Jamaica dogwood, 913 ; of oil of 
valerian, 962 ; of gelsemium, 978 ; of 
tobacco, 993; of camphor, 1019; of 
Indian hemp or American cannabis, 
1027; of squill, 1041; of hellebore, 
1046 ; of veratrine, 1047 
Pklvis amygdala; corapositus, 624, 914, 
915, 1065 

Antimonialis, 524, 652, 726, 729 
Aromaticus, 524, 1015, 1016, 1037, 
1038 

Catechu compositus, 624, 868, 902, 
961, 1016, 1016 

Cinnamomi <y)mi)o»itus, 624, 1016, 
1037, 1038 

Cretae aromaticus, 624, 650, 1016, 
1016, 1038, 1089, 1056 
Aromaticus cum opio, 524, 660, 
844 

Compositus, 524, 650, 1056 
Effervescens compositus, 524 
Elaterini compositus, 524, 929, 1080 
Glycyrrhizm compositus, 524, 643, 
899, 910, 934. 1066 
Ipecacuanha compositus, 624, 611, 
844 949 

Et opii, 624, 846, 949 
Jalapie compositus, 524, 610, 982, 
1037 

EJno compositus, 524, 844, 902, 1016 
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Folvis — 

Morphinse compositus, 624, 848 
Opii composituB, 624, 844, 901, 936, 
1037 

Khei compositus, 624, 661, 1010, 1037 
Scammonii compositus, 524, 982, 1037 
Txagacanthas compositus, 624, 901, 
914, 1063, 1065 

'Pumpkin seed, composition and uses of, 
as an anthelmintic, 930 
Pupil of the eye, structure of, and action 
of drugs on the, 216-227 
Purgatives, aid the action of antiperi- 
odics, and sometimes cure ague with- 
out them, 108 ; nature of, 388 ; divided 
into laxatives (list of the chief), 389 ; 
simple, 389 ; drastic, 389 ; saline, 389 ; 
hydragogues, 389 ; and cholagogues 
3k); action of, 390; Dr. Hay’s re- 
searches mto the action of, 391-394 ; 
the various uses of, 394, 396 ; to remove 
feecal matters from the intestinal tube, 
394 ; to remove liquid from the body, 
394 ; to lower the temperature in fever, 
396 ; to lower the blood -pressure, 396 ; 
they act as hepatic depressants, 407 ; 
as antipyretics, 421 ; as anapbrodisiacs, 
461 ; as indirect emmenagogues, 453 ; 
resin of podophyllum as a, 839 ; gam- 
boge as a, 869 ; buckthorn as a, 896 ; 
senna as a, 910; tamarind as a, 911 ; 
olive oil as, 967 ; manna as, 968 ; rhu- 
barb as, 1011 ; castor oil as, 1024 ; oil 
of turpentine as, 1059 ; aloes as, 1044 ; 
treacle as, 1066 ; oatmeal as, 1056 
Putrefaction, alkaloids formed by, 100, 
101 ; antiseptics arrest the, 104, 105 
Putrescine, 100 

Pyaemia, micrococci present in, 99 
Pye, Mr., references to, 296, 430 
Pye-Smith, Dr., references to, 381, 988 
Pyrethrum, 962 

Pyrethrum, as a sialagogue, 357 
Pyridine, in treatment of asthma (as 
tobacco-smoke), 261 ; action and uses, 
823 

Pyrocatechin, characters, action and uses 
of, 819 

Pyrophosphate of iron, 762 
Pyrophosphate of sodium, 628 ; action of, 
on the nerve-centres of the spinal cord, 
See., 712 
Pyroxylin, 873 
I^rroxylinum, 873 

Q. 

<)UA8S1A, as a vermicide, 408 
i^oassia and quassia wood, properties 
and composition of, 892; action and 
uses of, 892 ; is simply a pure bitter 
stomachic, 892 

•Quebiaoho, as a depressant expectorant. 


Quebracho bark, white, characters, action, 
and uses of, 969 
Queen’s root. See Stillingia 
Quercus alba, the bark of, 1030 ; char- 
acters, action and use of, as a local 
astringent, 1031 

Quillaia (saponin), characters, composi- 
tion, action, and uses of, 918 ; action 
of, as a local irritant, 918; produces 
local paralysis and anaesthesia, 918; 
action of, on the voluntary muscles, 
the intestine, and the heart, 918 ; on 
digitalis, and on the nerve-centres, 
919 

Quince seed, characters and use of, 921 
Quinicine, constitution of, 824 
Quinidinae sulphas, 604, 944 
Quinidine, sulphate of, 943 
Quinina, 604, 944 
Quininae sulphas, 504, 939, 944 
Bisulphas, 944 
Hydrobromas, 944 
Hydrochloras, 943 
Valerianas, 944, 952 

Quinine, example of the empirical use of, 
3 ; utility of, in ague, 3 ; action of, on 
protoplasmic movements, 61-63; on 
the mesentery of a frog, 62 ; on in- 
fusoria, 66 ; effects of, on oxidation, 69, 
72 ; on bacteria, 89, 94, 96 ; as a disin- 
fectant, 106 ; as an antiperiodic almost 
a specific in intermittent fevers, peri- 
odic headaches, neuralgias, &c., 107; 
action of, on ascidians, 114 ; on annu- 
losa, 114; on muscle, 128 et seq.] on 
the spinal cord of a frog, 166 ; on the 
ear, 229 ; on taste, 230 ; on the respi- 
ratory centre, 241 ; on the frog’s heart, 
306; on the motor ganglia, 316; on 
the capillaries, 318 ; on the secreting 
cells of a gland, 364 ; arrests secretion 
of saliva, 361 ; lessens tissue-change, 
415 ; as an antihidrotic, 441 ; value of, 
in the high temperature of the night 
sweats of phthisis, 443 ; as a direct 
emmenagogue, 463; one of the chief 
ecbolics, 454; as a poison, with its 
antidotes, 489 ; antagonism of, to atro- 
pine, 496 

Quinine, characters and action of, 942 
Bisulphate of, 942 
Hydrobromate of, 942 
Hydrochlorate of, 943 
Sulphate of, 942 
Valerianate of, 943 
Physiological action of — general ac- 
tion, 944-948; special action — on 
the alimentary canal, 945 ; on the 
stomach, 945 ; on the blo^, 946 ; 
on the circulation, 945; on the 
heart and respiration, 946; on 
tissue-change, and on the nervous 
system, 946 ; on the ^inal cord, 
947 ; on the meacles ^d uterus. 
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947; uses— as an antiseptic, a 
tonic, and an antiperiodic, 947 ; as 
an antipyretic and a prophylactic, 
948 ; Warburg’s tincture, 948 


R. 

Rabbits, experiments with drugs on, 
64-66 ; two kinds of muscles in, red 
and white, 119; number of stimuli 
necessary to cause tetanus in the latter, 
1 25 ; Stenson’s experiment on the ab- 
dominal aorta of, 164; the cerebral 
hemispheres of, more developed than 
those of the frog, 184; effect of the 
removal of the cerebrum on, 184 ; 
easiest way of ansesthetising, 210, 211 ; 
effect of injecting drugs into the 
jugular vein of, 239; effect of the 
inhalation of tobacco-smoke on, 244; 
experiment on the ear of, 279 ; method 
of maintaining artificial circulation in 
the ear of, 280 ; action of the heart in, 
287-289 ; difference between dogs and, 
in this respect, 287 ; the vagus centre 
in, stimulated through the nasal nerves, 
296 ; Zulzer’s experiments with, 342 ; 
experiments with, as to the antagonism 
of drugs, 493 

Rabuteau, reference to, 28 
Radicals, compound, nature of, 20; of 
carbon, 22, 23 ; of nitrogen, 23 ; of 
phosphorus, arsenic, antimony, and 
sulphur, 24 ; most of them possess a 
paralysing power over the motor 
nerves, 32 

Raisins, composition and uses of, 896 
Jidles^ moist, nature and treatment of, 262 
Ranke, reference to, 175 
Ranunculacese, 831 seq, 

Ranvier, L., references to, 60, 176, 336, 
337 

Raspberry, characters and use of, 919 
Rat paste, as a poison, w'ith its antidote, 
491 

Rational therapeutics, explanation and 
example of, 3 

Rattle-snake poison, action of, on the red 
corpuscles of the blood, 63 
Rectum, action of aloes on the, 1044 
Red cinchona, 940 
Bark, 940 

Bed poppy petals, characters, composi- 
tion, and use of, 862 
Red rose, and red rose petals, 920 
Red sandal-wood, 901 
Red saunders, nature and nse of, 901 
Refined silver, 676 

Refrigerants, nature and nses of, 360; 

tamarind as a, 91 1 
Begnard, reference to, 94 
Regurgitation, mitral and tricuspid, na- 
ture and cause of, 332 ; value of digi- 


talis and other cardiac tonics in, 332; 
883 ; the question of the use of digi- 
talis in aortic regurgitation consider^, 
883 ; diagram to illustrate the tendency 
to syncope in aortic, 334 
Reichert, reference to, 688 
Remedies acting on the surface op 
THE BODY, 340-361 ; irritants and 
counter-irritants, 340-347; subdivided 
into four classes, 340 ; rubefacients and 
their uses in chronic and acute infiam- 
mation, 340-346; diagrams illustra- 
tive of the action of, 341-343 ; list of 
the principal rubefacients, 344; fnction 
one of the simplest, 344 ; vesicants and 
their uses, 345; pustulants, 346; and 
caustics, 346 ; general uses of caustics, 
346; emollients and demulcents, 347 ; 
list of the principal demulcents, 347 ; 
and emollients, 347 ; action of demul- 
cents and emollients, 847, 348 ; their 
therapeutic uses, 348 ; astringents, 
local and remote, and their uses, 349, 
360; styptics and their action, 360, 
351 

Resin, composition and use of, 1061 
Resin of podophyllum, preparation, cha- 
racters, and composition of, 838 ; action 
of, as a drastic purgative, and a hepatic 
stimulant, 839 ; uses of, 839 
Reein of scammony, 981 
Jalap, 982 

Resina C^pmbae, 625,912 
Gnaiaoi, 525 
JalapsB, 526, 982 
Podophyllu 626, 838 
Scammoniie, 626, 980, 981 
Scammonii, 525, 980, 981 
Resins, 624 

Resorcin, characters of, 818; action of, 
as an antiseptic, 818 ; on frogs, warm- 
blooded animals, and man, 818 ; uses 
of, 818 ; utility of, as an antipyretic, 818 
Kehpibation, action op drugs on, 232- 
261 ; respiratory stimulants and depres- 
sants, 232; mechanism of, in some of 
the lower organisms, 232, 233 ; diagrams 
illustrative of this, 233 ; in the higher 
organisms, 234 ; muscles of, 236 ; oen- 
tres of, 234-237 ; certain conditions of, 
called apncea, dyspnoea, and convul- 
sions, 237 ; action of certain conditions 
of the bla(^ on, 237, 238 ; result of the 
presence or absence of air on external 
and internal, 238-240 ; action of drugs 
on the centre of, 240-244 ; diagram 
showing position of the centre of, and 
the afferent nerves which infiuenoe It, 
242 ; method of testing the movements 
of, 243 ; action of drugs on the nerves 
of, 244 ; of irritant poisons on, 897 ; 
action of hydrocyanic acid on, 688; 
of strong solution of ammonia, 639 ; of 
mercury, 686 ; of gold, 754 ; purified 
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chlorofonn, 798-800 ; of creasote, 817 ; 
of salicylic acid, 820; of antipyrin, 
824 ; of aconitine, 834 ; of staphisagrine, 
or stavesacre, 886 ; of anemonin, 837 ; 
of erythroxylon, 879 ; of caffeine, 871 ; 
of pilocarpine, 886 ; of physostigmine, 
906 ; of quinine, 946 ; of strychnine, 
974 ; of solanine, 983 ; of belladonna 
or atropine, 988 ; of digitalin, -996 ; of 
thymol, 1006 ; of monobromated cam- 
phor, 1019 ; of Indian hemp or American 
cannabis, 1027 ; of oil of turpentine, 
1068 ; of veratrine, 1048 ; of extract of 
ergot, 1072 

Eespiratory centre, nature and functions 
of, 23:i-237; action of drugs on the, 
240, 241 ; diagram showing the position 
of the, and the afferent ner\*es which 
influence it, 242 ; action of drugs 
on the respiratory nerves, 244 ; of 
sternutatories, 246 ; of pulmonary se- 
datives, 246-260 ; drugs which increase 
the activity of the, 254 ; connection of 
the, with the sweat-glands, 443 ; action 
of gold on the, 754 ; of alcohol, 770 ; of 
carbolic acid, 81 4 ; of quillaia( saponin), 
919 ; of musk, 1078 

Bespiratory passages, in disease of the. 
warmth usually applied by means of 
inhalation, 348 ; action of gold on the, 
764 

Respiratory sedatives, 246 
Respiratory tract, remedies which h ssen 
irritation of, 249 ; action of opium on 
the, 860 

Retina, action of drugs on, 226, 227 
Rhamneas, 895 
Rhamnus Frangula, 896 
Purshiana, 895 

Rhamnus, as a purgative, 389 
Rhatany root, composition, action, and 
use of, chiefly as an astringent, 868 
Rheochord. Du Bois-Reymond’s, 119 
Rheum, 1010 

Rheumatic gout, remarkable instance of 
accidental cure in, 341 
Rhodium, symbol and atomic weight of, 
10 

Rhubarb, as a sialagogue, 357 ; as a pur- 
gative, 389 ; and as a cholagogue, 390 ; 
as a hepatic stimulant, 403 ; as a cho- 
lagogue purgative, 405 
Rhubarb, 1011 

Root, characters and composition of, 
1010 ; action and uses of, 1011 ; as a 
tonic, astringent, and purgative, 1011 
Rhus aromatioa, in incontinence of urine, 
898 

Rhus glabra (sumach), nature and uses 
of, as an astringent, 898 
Rhus toxicodendron (poison ivy), as a 
vesicant, 344; characters, action, and 
uses of, 898 

Ribbert, reference to, 424 and n. 


Richardson, B. W., reference to, 708 
Richet, reference to, 126 
Rigollot’s mustard leaves, usefulness of, 
864, 865 

Ringer, Dr. S., references to, 46, 219, 306, 
308, 339, 493, 668, 671, 688, 716, 975, 
996 

Roberts, Sir W., reference to, 363 
Rochelle salt, as a hepatic stimulant, 
403 ; nature and uses of, 624 
Rodentia, 1077 
Rdhrig, reference to, 402 
Romanes, references to his researches on, 
the medusae, 109, 110, 112 
Root, Aconite, 831 
Arnica, 967 
Bark, cotton, 872 
Bark, pomegranate, 926 
Belladonna, 986 
Black snake-, 837 
Blood, 863 
Calumba, 840 
Colchicum, 1049 
CulverV, 1001 
Dandelion, 966 
Gentian, 979 
Hemidesmus, 970 
Horse-radish, 866 
Liquonce, 899 
Pareira, 841 
Pellitory, 952 
Phytolacca, 1009 
Pink-, 978 
Pleurisy, 970 
Podophyllum, 838 
Poke, 100‘9 
Queen’s, 1022 
Rhatany, 868 
Rhubarb, 1010 
Sassafras, 1020 
Scammony, 980 
Senega, 867 
Sumbul, 937 
Rosaceae, 916 
Rosaniline, 920 
Rose, dog-, fruit of the, 920 

Oil of, characters, 5:c., of, 920 
Pale, 920 
Red, 920 

Petals, 920 
Roseae, 920 
Roseine, 822 

Rosemary, characters of, 1002 

Oil of, characters, actions and use of, 
1002 ; as a stimulant and carmi- 
native, 1003 

Rosenberger, on bacteria, 86 
Rosenthal, Professor J., references to, 
127, 174, 242, 996 

Rossbach, references to, 69, 64 ; on bac- 
teria, 86, 248, 262, 253, 417, 440, 493, 
606, 873, 1032 
Rovighi, reference to, 190 
Roy’s tonometer, 269 
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Eubefaoients, and tbeir action in chronic 
and acnte inflammation, 340-.344 ; list 
of the principal, 344 ; friction one of 
the sim^est, 344 ; acids as, 668 ; oil of 
rue as a, 881 ; oil of myrtle as a, 924 ; 
oil of cajeput, 924 ; camphor as, 1018 
Rubiaceae, 939 

Rubidium, symbol and atomic weight of, 
10; physiological action of, 27 ; action 
of, on the muscles, 136, 142 
Rubus, characters and uses of, 919 
Rue, as a direct emmenagogue, 463 
Rue, oil of, nature and use of, 881 ; is 
a rubefacient, antispasmodic, and an 
emmenagogue, 881 

Eumex, characters of, 1011 ; action of as 
an astringent, 1011 
Ruminantia, 1077 

Ilussell and Lapraik, reference to, 28 
Russian bath, account of the so-called, 
470 

Rutace®, 881 
Rute®, 881 

Ruthenium, symbol and atomic weight 
of, 10 

Rutherford, reference to, 402, 407, 839 
Rye, ergot of, 1068 


fi. 

Sacchabated carbonate of iron, 742 
Ferrous carbonate, 742 
Iodide of iron, 750 
Saccharine, properties and uses, 825 
Saccharine substances are stimulating 
expectorants, 255 

Saccharine solution of lime, as a direct 
antacid, 370 
Sachs, reference to, 151 
Salfron, 1038 ; as a colouring agent and 
carminative, 1039 
Sage. See Salvia 

St, Bartholomew's HosjHtal Reports^ re- 
ference to, 167, «. 

Sal volatile, as a cardiac stimulant, 328 ; 

composition and uses, 641 
Salad oil (French), action of, on bacteria, 
93 

Salicace®, 1034 

Salicin, character, action, and uses of, 
1034 ; as an antipyretic, 1035 
Salicinum, 506 
Salicylate^ test for, 696 
Salicylate of lithium, 632 
Salicylate of sodium, action of, in produc- 
ing visions, 228 ; on the ear, 229 ; nature 
of, 628 

Salicylates, anti period ics, 107 
Salicylic acid, action of, on enzymes, 78 ; 
ba^ria, 91, 94, 95; an antiperiodic, 
107 ; on the vaso-motor centre, 819 ; 
on the cardiac muscle, 816; on the 
piaocieatlc juice, 408; characters and 


tests of, 820 ; action of, in preventing 
the development of bacteria, 820 ; on 
the temperature, pulse rate, blood - 
pressure and respiration, and the ears, 
820; on the circulation, 820; how 
excreted, 820; uses of, 820; natural 
oertMS artiticial, 1036 

Saline solutions, effects of, on infusoria, 
64 

Saliva, cause of, and mode of secretion, 
363-367 : diagram representing the 
general relation of nerves to the se- 
creting cells and vessels of a gland, 364 ; 
diagram to show the nerves by which 
the secretion may be excited, 365 ; 
various causes which stimulate the 
secretion of, 366 ; action of sialagog^es 
on the secretion of, 357 ; excretion by 
the, 368 ; diagram of the gastro-salivar^" 
circulation, 359 ; uses of, 369 ; action of 
erythroxylon on the secretion of, 879 ; 
of caffeine on ditto, 871 ; of Jamaica 
dog- wood, 913 ; of pellitory root, 953 

Salivary centre.s, action of carbolic acid 
on the, 814 ♦ 

Salivary glands, action of drugs on, 353 ; 
of cantharides on the, 1092 

Salivation, produced by mercury, 682 ; 
what it is in part due to, 686 ; action 
of gold in producing, 754 ; of curare, 
976 

Salix, characters, conijiohition, and use of, 
1034 

Salt, effects of common, on proUiplasmic 
movement, 60 ; on bacteria, 93 ; as a 
local emetic, 373 ; as a refrigerant 
diuretic, 432 ; effects of, in large quan- 
tifies, on the general system, 600 

Salts, inorganic, isomorphic, ferrous, 
manganous, ferric, physiological action 
of, 27 ; of barium, action of, on 
muscles, 130; of zinc and cop}K*r, 
action of, on the respiratory centre, 
241 ; results of exp<'riments with seve- 
ral metallic, 281 ; of calcium and dis- 
tilled water, prolong the boating of 
the frog's heart, 306 

Salts of tl® cinchona alkaloids, 944 

Salts of the heavier metals as astringents, 
349 

Salvia, characters, action, and uses of, 
1008; as a tonic, carminative, and an 
astringent, 1008 

Samarium, symbol and atomic weight of, 
10 

Sandal wood, rod, 901 

Sanguinaria (bi(®droot), action of, on 
the vaso- motor centre, 819 ; as an 
alterative, 418; characters and oom^ 
position of, 863; action of, on the 
intestinal canal, and the medullary 
centres, 863 ; on the brain and spinal 
cord, 863 ; chiefly used as a stimolant 
expectorant, 868 
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SanitaSy nature and use of, lO^ 

Santal, oil of, characters, action, and use 
of, 1021 

Santalaceas, 1021 
Santini, reference to, 190 
Santonica, as a vermicide, 408 ; as a 
stimulant diuretic, 433 ; characters 
and composition of, 954 
Santonin, as a vermicide, 408 ; characters 
and preparation of, 954 ; action of, on 
the cerebrum and medulla of the frog:, 
964; effects of large doses on man, 
965; action of, on the vision and on 
the urine, 955 ; used only as a vermi- 
cide, 966 

Santoninate of sodium, 029 
Santoninum, 605, 954 
Sapindacese, 897 

Saponin, action of, on the respiratory 
centre, 241 ; on the nose, 245 ; as a 
stimulating expectorant, 255 ; action 
of, on the vagus-ends of the heart, 
,H17 ; on the inhibitory ganglia, 317; 
on the cardiac muscle, 316 ; on the 
heart, 338 ; antagonistic action of, 
494-496; nature, action, and uses of, 
918. Yid^ also Quillaia 
Sapotaceae, 963 
Sapnne, 100 

Sarsaparilla, as an alterative, 413 ; as a 
stimulant diuretic, 433; nature and 
action of, 1061 ; as a diuretic, tonic, 
and alterative, 1062 
Sassafras, characters of, 1020 

Oil of, 1020 ; action and use of, as a 
diaphoretic, 1020 

Pith, chai'acters and uses of, 1020 ; 

as a demulcent, 1020 
Boot, characters and composition of, 
1020 

Sassy bark, action of, on the nose, 246 ; 

composition, action, and use of, 916 
Savin, as a stimulant diuretic, 433; as 
a direct emmenagogue, 463 ; as a chief 
ecbolic, 464 ; as a poison, with its 
antidotes, 491 
Savinc, 1064 

Tops, 1064 

Saunders, red, nature and use of, 901 
Scammony, as a drastic purgative, 389 ; 

as a vermifuge, 408 
Scammony, characters, &c., of, 980 

Besin of, 981 ; action and use of, as 
a drastic purgative and a vermi- 
fuge, 982 
Boot, 980 

Scandium, symbol and atomic weight of, 

10 

Kcharrenbroich, reference to, 72 
Schlff, Professor, references to, 236, 297, 
363, 399, 715 

Schi«omyoetes, 82. See Bacteria 
Kchlesinger, reference to, 102 
Schmidt-Mttlheim, reference to, 399 


Schmiedeberg, Professor, references to, 
56 ! 00, 142, 294, 312, 492,996, 997, 1098 
Schonlein, reference to, 133 
Schroeder, Von, reference to, 869 
Schroff, Von, references to, 161, 158, 
228 

Schroff (junr.), reference to, 863 
Schulte, reference to, 72 
Schultzen, Otto, reference to, 860 
Schweigger-Seidel, reference to, 426 
Scillain, action of, on the cardiac muscle, 
316 ; as a cardiac tonic, 331 
Scoparin, 900 

Scurvy, due to imperfect nutrition, 412 ; 
is supposed to be due to a deficiency 
of potassium salts in the blood, 412 ; is 
removed by fresh vegetables or lime- 
juice, 412 

Scutellaria, 1008 ; characters and uses of, 
1008 ; has been used as a nervine tonic, 
1008 

Scybala, diagram illustrating diarrhoea 
depending on the presence of, in the 
intestine, 388 
Sea-batlijug, 469 

Secretion, from the bronchial tubes, 250; 
from the air-passages, 251 ; nature of 
the, from the mucous membrane, 261 ; 
action of drugs on the, 252 ; action of 
belladonna or atropine on, 260, 988 
Secretion, in the stomach, action of drugs 
on, 363 

Secretions, action of opium on the, 853 ; 
physostigmine, 907 

Sedatives, nature and uses of, 167 ; pul- 
monary, 246-250; cardiac, 338, 339; 
vascular, 339 ; gastric, 376 ; vesical^ 
444 ; urinary, 445 
Seed, American worm-, 1009 
Oil, cotton, 872 
Oil of llax, 877 
Pumpkin, 930 
Quince, 921 

Seeds, Colchicum, 1049 
Jecpiinty, 903 
Stramonium, 991 

Seegen, Professor, references to, 399, 538 
Selective action of drugs, 34 
Selenic acid, physiological action of, 27 
Selenium, symbol and atomic weight of, 
10 

Senega root, composition, preparation, 
action, and use of, 867, 868; as a 
stimulating expectorant, diuretic, and 
diaphoretic, 868 ; as.a general emetic, 
373. See also Saponin 
Senna, characters, composition, action, 
and uses of, 909 
Alexandrian, 909 
Tinnevelly, 909 

Sensation, anaesthetics destroy, 203 
Septic poisoning, and bacteria, 88 ; effects 
of, and modes in which it may be pio* 
daoed, 104, 105 
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Series, arrangement of the animal king 
dom and of the elements in, 17 ; Men- 
delejeS and Meyer the perfeoters of 
this system of classification, 17 ; Men- 
delej^'s classification in, 19 ; dififer- 
enoe in the even and uneven series, 18 ; 
irregularities in the system, 18, 20 
Serpentaria, 1012 

Ser^ntaiy Bhizome, characters, action, 
and uses of, 1012; as a tonic, diapho- 
retic, and diuretic, 1012 
Serum, and blood, action of, on the frog's 
heart, 308, 309 

Sesamum, oil of, characters and action 
of, 1002 

Setschnow’s centres, 165 ; experiment on 
a frog, 166 

Severini, reference to, 282 
Shenstone, Mr., reference to, 975 
Sherry, characters and uses of, 776 -wine, 
896 

Shorthouse, Br., reference to, 216 
Sialagogues, nature and action of, 363- 
356 ; diagrams illustrative of the 
nerves and glands acted on by, 364, 
355 ; divided into three classes, reflex, 
s^ific, and mixed, 356, 357 
Sialics, and anti-, nature and action of, 
360 

Silicon, symbol and atomic weight of, 
10 ; its relation to other members of a 
group, 16 

Silver, symbol and atomic weight of, 10 ; 

physiological action of, 27 
Silver, chapters, action, and uses of — 
Cyanide of, 679 
Iodide of, 680 
Nitrate of, 676 

Diluted, 677 
Moulded, 677 
Oxide of, 679 
Befined, 676 

Silver nitrate, as a caustic, 341 ; as 
an astringent, 349; as a local 
sedative, 376 
Simarubaceae, 892 

Simpson, Sir J. Y., his mode of adminis- 
tering chloroform, 209 ; and discovery 
of the use of, as an ansesthetic, 212 
Sipping, the action of, a powerful stimu- 
l^t to the brain, 194; increases the 
secretion of the bile, 406 ; and abolishes 
the inhibitory action of the vagus on 
the heart, 406 ; the value of Carlsbad 
water in hepatic disease is probably 
owing to its being taken in sips, 407 
Sitz bath, cold, 464 ; hot, 467 
Skatol, action of, on bacteria, 94 
Bkik, Action of Dbtjos on the, 437-443 ; 
as diaphoretics and sudorifics, 487; 
effects of wannth on the, 487 ; excretion 
by the sweat-glands, 439 ; relation be- 
tw^ sweat-gtods and kidneys, 489 ; 
action of the, in regulating tempera- 


ture, 44f); antihidrotics, or anhidrotics,. 
441 ; diagram to illustrate the action 
of anhidrotics, 442; the night-sweats 
of phthisis, 442 ; cause of profuse sweat- 
ing, 443 ; application of drugs by lhe^ 
467 ; three methods of applying drugs 
to the — (1) by epidermic application, 
467-469 ; power of absorption of the, 
458, 469 ; by baths, 469 ; the cold bath, 
460 ; objects of the cold bath, 460-463 ; 
the cold pack, 463 ; cold sponging, 463; 
cold douches, 463 ; the siti bath, 464 ; 
cold foot-bath, 465; cold compresses, 
465; tepid baths, 466; warm baths, 
466; hot baths, 467; hot foot-bath, 
467 ; hot sitz bath, 467 ; poultices, 
468; medicated baths, 469; acid bath, 
469 ; alkaline baths, 470 ; sulphurous 
baths, 470; the mustard bath, 470; 
the pine bath, 470; vapour baths, 470 ; 
calomel fumigation, 471 ; air baths, 
471 ; the Turkish bath, 471 ; by friction, 
472 ; by inunction, 473 ; (2) by endermic 
application, 474; (3) by hy[)odermic 
application, 474; diagram of sjTinge 
for h5rpodermic injection, 475 ; ob- 
jections to hyjXKlermic injections, 476; 
action of hydrocyanic acid on the, 
586 ; of alkalies, 697 ; soda as a stimu- 
lant to the, 620 ; of dried alum, 656 ; 
of nitrate of silver, 677 ; of arsenic, 
713; of antimony, 722 ; of iron salts 
739 ; of alcohol, 767, 772 ; of spint of 
ether, 781 ; of purified chloroform, 797 ; 
of opium, 861 ; of mustard, 866 ; of 
pilocarpine, 886 ; of chrysarobin, 909 ; 
of oil of copaita, 913 ; of Jamaica dog- 
wood, 913 ; of oil of eucalyptus, 925 ; 
of ipecacuanha, 949; of tannic acid, 
1032 ; of colchicum, 1060 
Skull-cap. iSee Scutellaria 
Sleep, remedies which induce, 196; the 
cerebro-spinal syst^jm functionally in- 
active in, 196; certain parts of the 
nervous system may still remain active,. 
196 ; the inactivity caused by aniemia, 
197 ; state of the arteries of the brain 
during, 197 ; and in normal, 197 ; the 
brain anaemic during, 197 ; two things 
necessary to produce, 197 ; to lessen 
circulation in the brain, and to lessen 
its functional activity, 197 ; position 
may sometimes induce, 197 ; cold to 
the abdomen prevents, and warmth 
procures, 1 98 ; warmth to the stomach 
in the sba])e of warm food and drinks, 
causes, 198; efficacy of the wet pock 
in inducing, 198; cold feet prevent, 
199; and cooling the surface of tho 
body sometimes induces, 199 ; opium 
and morphine the chief hypnotics or 
inducers of, 199 ; list of the principal 
hypnotics, 199; nature of the reflezea 
in ordinary and mesmeric, 204 
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Slippery elm, 1026 
Smell, action of drugs on, 230 
Smelling salts, stimulating action of, on 
the brain, 194 

Smells, remedies for destroying disagree- 
able, 103-107 
Smilaoese, 1051 

Smoke, utility of inhaling certain kinds 
of, in asthma, 481 

Smut, com, characters and action of, 
1073 

Snail, structure of the heart of the, 322 
Snake-bite, as a poison, with its antidote, 
491 ; action of strong solution of am- 
monia in, 639 

Snake-poison, effects of, on the blood, 
72 ; action of ammonia in, 329 
Sneezing, drugs which cause, their num- 
ber, nature, and uses, 245, 246 
Snuff, Perrier’s, composition and uses of, 
731 andn. 

Soap, as an emollient, 347 
Soap, curd, 1079 

Soap, hard, characters, &c., of, 966 
Soft. 966, 967 

Soap, soft, action of, on bacteria, 94, 
95 

Socalo'in, nature and action of, 1042 
Soda, as a caustic, 844; difference be- 
tween the action of, and potash on the 
intestines, 383 

Sodium Salts, nature, action, and uses 
of — 

Arseniate of, 720 
Biborate of, 624 
Bisulphite of, 630 
Borate of (borax), 624 
Bromide of, 555 
Caustic, 621 
Chlorate of, 627 
Chloride of, 618 
Hyposulphite, 63B 
Iodide of, 563 
Nitrate of, 618 
Pyrophosphate of, 628 
Salicylate of, 628 
Santoninate of, (>29 
Solution of soda, 622 
Sulphite of, 629 
Sulpbocarbolate of, 626 
Tartarated, 624 
Valerianate of, 630 

Sodium salts, sources of, 617 ; reactions 
of, 617 ; preparations of, 618 ; impuri- 
ties of, 618; tests for impurities in, 
619; genersd action of, 619; theii 
action, in large doses, on muscle and 
nerve, 619 ; action of, on the intestines, 
383 ; as refrigerant diuretics, 432 
Soda tartarata, 610 

Sodium hyposulphite, action of, on bac- 
teria, 89 

Sodium sulphate, action of, on bacteria, 
89 


Sodii arsenias, 720 

Arseniatis, liquor, 720 

Citro-tartras effervescens, 622, 1055 

lodidum, 557 

Salicylas, 820 

Santoninas, 954 

Valerianas, 778 

Sodium, symbol and atomic weight of, 
10 ; its relation to other members of a 
group, 16 ; physiological action of, 27 ; 
character and preparation of, 617 
Sodium Acetate, as a remote antacid, 370, 
624 

Benzoate, as a hepatic stimulant,. 
403, 628 

Bicarbonate, action of, on the ear, 
229 ; as a direct antacid, 370, 623 ; 
preparation, characters, and uses 
of, 622 

Carbonate, as a direct antacid, 370 ; 
preparation, characters, and uses 
of, 621 

Chloride, as a vermicide, 408 ; how 
prepared, 618 

Citrate, as a remote antacid, 370 
Ethylate (liquor), 618 
Hypophosphite, 627 
Phosphate, as a hepatic stimulant,. 
403, 626 

Salicylate, as a hepatic stimulant, 403 
Santoninate, as an anthelmintic, 
629 

Sulphate, as a hepatic stimulant,^ 
403; antagonism of, to barium,^ 
495 

Valerianate, 618 
Sokoloff, reference to, 1 38 
Solanaceffi, 983 
Solution of — 

Acetate of ammonium, 641 
Iron, 744 
Ammonia, 640 

Basic ferric sulphate of iron, 743 
Bichromate of potassium, 616 
Carbonate of magnesium, 661 
Chloride of calcium, 651 
CJhloride of iron, 745 
Chloride of tin, 706 
Chloride of zinc, 671 
Chlorinated lime, 551 
Citrate of ammonium, 642 
Citrate of bismuth, 733 
Citrate of iron and quinine, 749 
Citrate of magnesium, 661 
Gelatine, 1086 

Iodide of arsenic and mercury, 721 
Litmus, 1067 

Perchloride of iron (strong), 745 
Permanganate of potassium, 614 
Pemitrate of iron, 747 
Persulphate of iron, 742 
Potash, 607 

Red prusslate of potash, 617 
Soda, 622 
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Solution of— 

Subaoetate of lead, 704 
Bubsulphate of iron, 743 
TerBulphate of iron, 742 
Turmeric, 1037 

Yellow prussiate of potash, 617 
Solution, test-, of albumen, 1065 
Solutions, 617 

Sonnenschein, reference to, 101 
Soporific, Indian hemp or American can< 
nabis as a, 1027 ; lupulin as, 1028 
Soporifics, 196. Hypnotics 
Space, de^, 1100 (Appendix) 

Spanish flies, 1091 

Sparteine, action of, on inhibitory gan- 
glia, 317 

Spasm, nature and cause of, 212 ; general 
mode of treatment, 21^214 ; list of 
antispasmodics and adjuvant 213- 
214 

Spearmint and oil, as a carminative, 379 
Spearmint, oil of, characters, action, and 
use of, 1005; as a carminative and 
stimulant, 1005 

Spectrum of simple and compound bodies, 
12; of calcium ciiloride, 12; of lithium, 
13; of calcium, 18; hsemoglobin and 
its derivatives, 72 
Spence, Dr. A. J., reference to, 181 
Spermaceti, 1085 ; as an emollient, 1085 
Sphacelinic acid, 1070 
Sphasrobacteria, 83 

Sphincter muscles of the iris, nature and 
functions of, 217 
Spider’s-web, as a styptic, 350 
Spigelia, characters and use of, 978 ; as 
an anthelmintic, 978 
Spinal centre for respiration, 236 ; vaso- 
motor, 287 ; for secretion of sweat, 437 ; 
for the generative organs, 447 
Spinal 001 ^ action of drugs on the, 159- 
182 ; the three functions of the, 159 ; 
action of drugs on the conducting 
power of the, 169; mode of testing this, 
159 ; mode of ascertaining the power 
of t^, to conduct sensory impressions, 
169; and reflex stimuli, 160; and of 
the time required for transverse and 
longitudinal conduction, 161 ; diagrams 
illustrative of this, 161, 162; mode of 
experimenting on the a^ion of drugs 
on the reflex action of the, 163 ; direct, 
indirect, and inhibitory paralysis of 
the, by drugs, 164 ; list of, and uses of, 
depressants for the, 166 ; inhibitory 
paralyBis of the, 166 ; experiments il- 
lustrative of this, 166 ; diagram to 
illustrate inhibition in the, 169; ex- 
planation of the actions of certain 


on the, on the authc^s hypothe- 


sis, 171-177 ; stimulating ac^n of 
dmgs on the reflex powers of the, 177 ; 
Magendie’s series of experiments on 
the action of poison on, 177-181 ; dia- 


gram illustrating Magendie*8 method 
of investigating the mode of action of 
strychnine on, 179 ; stimulants for the, 
and their uses, 181 ; antagonism be- 
tween drugs acting on the respiratoiy 
centre and the. 494 ; action of ammo- 
niiim salts on the, 603 ; of bromide of 
potassium, 553 ; of ammonium chloride, 
636; of manganese salts, 753; of spirits 
of ether, 782; of nitroglycerin, 789; 
of chloral hydrate, 792 ; of carbolia 
acid, 814 ; of aconitine, 833 ; of delphi- 
nine, 836 ; of codeine, 860 ; of opium, 
864 ; of sanguinaria, 863 ; of ery- 
throxylon, 879 ; of physostigmine, 905 ; 
of Jamaica dogwood, 913 ; of oil 
of eucalyptus, 925 ; of coniine, 932 ; of 
quinine, 947 ; of oil of valerian, 952 ; 
of strychnine, 975 ; of curare, 976 ; of 
gelsemium, 978 ; of belladonna or atro- 
pine, 987 ; of tobacco, 992 ; of digitalin, 
995 ; of thymol, 1006 ; of colchicum, 
1060 

Spinal depressants, number, nature, and 
uses of, 165 ; stimulants, 181 

Spirit, proof, 776 ; rectified, 776 ; of 
French wine, 776 

Spirit of chloroform, as a cardiac stimu- 
lant, 328 

Spirit of ether, as a cardiac stimulant, 
328 

Spints, 625 

Spirits, as a carminative, 379 

Spintus jethens, 525, 780 

Compositus, 625, 780, 
783 

NitrosL, 525 
Ammoniac, 525, 638 

Aromaticus, 525, 638, 640, 
641, 891, 1015 
Foetidus, 525, 638, 932 
Anlsi, 525, 935 

Armoracise, compositus, 525, 866 
888, 1016 
Aurantii, 525, 889 
Oajuputi, 525, 924 
Camphone, 625, 1018 
Chloroformi, 526, 796 
Cinnamomi, 1017 
Cinnamonii, 525 
Frumenti, 626 
Gaultheriaa, 526, 063 
Juniperi, 526, 1064 

Compositus, 526, 937, 1064 
Lavandulm, 526, 1003 
liimonis, 526, 890 
Men this piperiUe, 626, 626, 1004 
Viridis, 526, 1006 
Myrdm, 626, 889, 923 
MyrisUcm, 626, 626, 1016 
Odoratus, 626, 887, 890, 891, 1003, 
1004 

Beotlfioatus, 625 
Bosmarini, 626, 1003 
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Splritus-- 

Tennior, 525 
Vini gallici, 526 

Bpiritus vini gallici, miatura, 1086 
Bpirobacteria, 83 

Bplanchnica, the, and the kidneys, 428, 
429 

Spleen, action of alcohol on the, 766 ; 
action of physostigmine, 907 ; of oil of 
eucalyptus, 925 

Squills, action of, on the bloofl- vessels, 
249; as a stimulating exy)ectorant, 
255; as a cardiac tonic, 331; as a 
g^eneral emetic, 373 ; as a hydrago^aie 
diuretic, 432 ; action and use of, 1040 ; 
in large doses, 1041 ; on the pulse, and 
as a diuretic and expectorant, 1041 
Squirting cucumber finit, 928 
Stannius, reference to, 974 
Stannius’s experiments as to the actions 
of the various cavities of the frog’s 
heart, 31 9-322 

Btapliisagna, or stavesacre, characters 
and com|X)sition of, 836 ; action of, m 
frogs, 836 ; delphinine acts hke aconi- 
tine on the pulse and respiration, 836 ; 
on the spinal cord and medulla, 836 ; 
on the vagus and the heart, 836 ; uses 
of. 836 

Star-anise, characters and composition of, 
840 

Starch, 1053 ; characters and uses, 1053 
Starch, is converted into dextrin and 
sugar by boiling with acids, 73; as a 
demulcent, 347 
Stavesacre, 836 

Stearic acid, action of, on bacteria, 94 
Stenhouse, Dr., reference to, 900 
Stenosis, mitral, cardiac tonics useful in, 
333; aortic, digitalis of doubtful use 
in, 333 

Stenson's experiment on the abdominal 
aorta of a rabbit, 164 
Sterconemia, 101 
Sterculiaceae, 875 

Sternutatories or errhines, number, 
nature, and uses of, 246, 246 ; contra- 
indications of, 246 ; must be used with 
caution in certain cases, 246 
Stevens, reference to, 996 
Stewed apples, as a laxative, 389 
Stillingia, as an alterative, 41 3 ; characters 
and uses of, 1028 ; as an alterative, 
1023 

Stimulant, beef-tea wrms alcohol as a, 
774 

Stimulants, spinal, 181; nerve, 192; 
cerebral, 192; cardiac, 328; vascular, 
830 ; hepatic, 403 ; diuretic, 433 
Stifling, reference to, 126 
Stolnikow, reference to, 869 
Stomach, impaired power of the, in the 
aged, 352 ; action of drugs on, 361 ; 
normal and abnonnal ooiMlitlon of, 


362 ; irritability of the, 363 ; diagram 
to illustrate the suppos^ nervous con- 
nections of the, 362 ; three factors in 
the process of digestion in the, 363 ; 
action of drugs on secretion in the, 
363 ; drugs which stimulate the secre- 
tion of the gastric juice, 363 ; impor- 
tance of thorough mastication, 364 ; 
supply of artificially digestive sub- 
stances to the, 364 ; action of drugs on 
the movements of the, with classes of 
drugs, 365 ; absorption from the, 368 ; 
action of calomel on the, 369 ; use of 
gastric sedatives in relieving pain in 
the, 376 ; and vomiting from the, 376 ; 
list of sedatives which have the most 
powerful action on the, in certain cir- 
cumstances, 377 ; action of , in expelling 
gases from the, 378 ; drugs which tend 
to prevent fermentation in the, 378 ; 
they remove pain and distension of, 
and diminish local spasm, 379 ; action 
of irritant poisons on the, 395-397 ; 
diagram to show the nervous mecha- 
nism by which the action of the heart 
may be depressed by irritation of the, 
396; diagram of the liver, intestines, 
and, 404 ; application of drugs to the 
482 ; the stomach-pump, 483 ; the gas- 
tric syphon, and its use, 483 ; action of 
acids in the, 669 ; of alkalies, 598 ; of 
the metals zinc, copper, cadmium, and 
silver, 666 ; of nitrate of silver, 678 ; 
of mercury, 684 ; of phosphorus, 711 ; 
of arsenic, 713 ; of antimony, 722 ; of 
iron salts, 739 ; of gold, 754 ; of alco- 
hol, 765, 766 ; of spirit of ether, 781 ; 
of chloral hydrate, 791 ; of purified 
chloroform, 797 ; of creasote, 818 ; of 
aconitine, 835 ; of pilocarpine, 886 ; of 
physostigmine, 907 ; of quinine, 946 ; 
of tannic acid, 1032 ; of oil of turpen- 
tine, 1068 

Stomach cough, probable origin of the 
so-called, 248 ; rationale of the, 248 
Stomachic, black pepper as a, 1013 ; lupu- 
lin as, 1028 

Storax, characters, composition, and use 
of, 1030 ; prepared, 1030 
Stramonium, as a narcotic, 200; as a 
general anodyne, 201 ; action of, on 
the lungs, on the respiratory centre, 
and on the ends of the vagi, 249, 260 ; 
on the vagus-centre, 317 ; on the vaso- 
motor centre, 319 ; as a poison, with its 
antidote, 491 

Stramonium leaves, characters of, 991 
Seed, 991 

Seeds, characters, action, and use of, 
991 ; as an antiapasmodio, 992 
Strieker’s stage, uses of a, 60 
Stromuhr, Ludwig’s, 294 
Strontium, symbol and atomic weight of, 
10 ; physiological action of, 27 ; action 
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of, on the muscles, 186, 142; causes 
contraction of the vessels, 281 
Strophanthln, as a cardiac tonic, 331 
as arefrig^ant diuretic, 432 
Btrophanthus hispidus, action of, on the 
cakliao muscle, 316; as a cardiac 
tonic, 331; composition, action, and 
uses, 1099 (Appendix) 

Strychnina, 606, 972 

Btrychnine, cumulative action of, 42; 
effect of, on protoplasm, 61 ; has little 
power on infusoria, 66 ; effects of, on 
oxidation, 69, 72 ; action of, on medusie, 
111; on mollusca,114; onascidians,114; 
and on annulosa, 116; on muscle, 122, 
144 ; effect of, on the spinal cord, 162, 
172 ; effect of, in causing tetanus, 173, 
174, 176 ; Magendie’s series of experi- 
ments on the action of, 177-181 ; as a 
spinal stimulant, 182 ; action of, on 
the brain of dogs, 188; and of men 
196; on the retina, 227 ; on the ear, 
229 ; on taste and the sense of smell, 
230; on the respiratory centre, 240; 
as a stimulating expectorant, 265 ; 
action of, on the vaso-motor centre, 
287, 319 ; as a cardiac tonic, 331 ; as 
a vascular tonic, 336 ; fails to poison 
when the vagi are divided, 369 ; as an 
antihidrotic, 441 ; action of, in lessen- 
ing the night-sweats in plithisis, 443 ; 
as an aphrodisiac, 450 ; as an indirect 
emmenagogue, 453 ; as a poison, with 
its antidote, 491 ; antagonism of, to 
other drugs, 494-496; antagonistic 
action of, to chloral, 494-496 
Strychnine, preparation and characters 
of, 972 

Sulphate of, action of, on low orga- 
nisms, oxidation, and fermenta- 
tion, 972 ; on the reflex nerve- 
centres, on the intestines and 
sensory nerves, 972 ; poisoning by, 
and treatment for, 973 ; action of 
on the alimentary canal, on the 
blood and circulation, on the 
heart, 973 ; on the respiration and 
muscles, 974 ; on the nervous sys- 
tem and brain, 974 ; on the spi^l 
cord, 975 ; uses of, 975 
Btuart, Anderson, references to, 127, 142 
Bturiones, 1086 

Btyptics, action of, 360 ; action of cold to 
surface of body, 351 ; of hot water as 
a, 351 ; dried alum as a, 666 ; strong 
solution of perch loride of iron one of 
the most powerful styptics, 746 ; matioo 
as a, 1016 
4Styracacesc, 963 

St3rria, ars^c-eaters of, account of the, 
714 

Bubchloride of mercury, 691 
Bublimed sulphur, its preparation, cha- 
racters, See., 643 


Subnitrate of bismuth, 732 
Subsulphate of mercury, as a local emetipi 
873 

Sucens belladonnae, 627, 986 
Conii,627, 931 
Hyoscyami, 627, 990 
Limonis, 627 
Mori, 527 
Sooparii, 627, 900 
Taraxaoi, 627, 967 

Sudorifics, action of, on the secretion of 
sweat, 437 

Suet, 1078 ; prepared, 1078 
Suffocation, cause of, 239 ; produced by 
the action of certain poisons on the 
respiratory tract, 398 
Sugar, 1065 ; as a vehicle and corrigent, 
1066 ; preservative and antiseptic, 1066; 
sugar, refined, 1065 
Sugar of milk, 1080 
Sulphannoglobin, 72 
Sulphate of Aluminium, 666 
Ammonium, 642 
Atropine, 986 
Beberine, 1021 
Copper, 676 
Hyoscyamine, 991 
Iron, 741 

and Ammonium, 749 
Dried, 741 
Granulated, 741 
Precipitated, 741 
Magnesium, 659 
Morphine, 848 
Quinidine, 943 
Quinine, 942 
Potassium, 611 
Sodium, 626 
Strychnine, 972 
Zinc, 671 

Sulphate of aluminium, action of, on bac- 
teria, 93 

Sulphate of beberine, action of, on proto- 
plasm, 61 

Sulphate of potassium, as a cholagogue 
purgative, 405 

Sulphate of potassium, sodium, and mag- 
nesium, as saline purgatives, 389 
Sulphate of sodium, as a cholagogue pur- 
gative, 405 

Sulphates, general action of, 602 
Holphide of mercury, red, 697 
Sulphites, test for, 595 
Sulphite of sodium, 629 
Solphocarbolate of sodium, 626 
of sine, 672 

Snlphocyanide of potassium, action of, on 
moUnsca, 114 

Solpbo-vin^ of sodium, as a saline pur- 
gative, 389 

Sulphur, symbol and atomic weight of, 
10; its relation to other members of a 
group, 15 ; as a stimulating expectorant, 
255 ; as a laxative and purgative, 389 
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Bulphnr and its elements, 643-647 ; sub- 
limed sulphur, flowers of sulphur, 643 ; 
confection of sulphur, 644; sulphur 
ointment, 644 ; washed sulphur, 644 ; 
alkaline sulphur ointment, 644; preci- 
pitated sulphur, lac sulphuris, or milk 
of sulphur, 544 ; use of sulphur in skin 
diseases, 644 ; sulphuretted hydrogen, 
or hydrogen sulphide, 646; general 
action of sulphuretted hydrogen, 545 ; 
special action, 546 ; action and uses of 
sulphur, 646 ; iodide of, 667 
Sulphur lotum, 644 
Precipitatum, 644 
Sulphurated potash, 616 
Sulphuretted hydrogen, action of water 
of, on bacteria, 04 ; as a poison, with its 
antidote, 486 ; its preparation andpro- 
fK'fties, 646, 646 

Sulphuric acid, ])hysiological action of, 
27 ; direct and local action of, 34 ; 
effects of, on alcohol, 73 ; on bacteria, 
01, 93 ; as a caustic, 344 ; as a poison, 
with its antidote, 487 ; properties and 
uses of, 670 

Sulphuris iodidum, 644, 567 
Sulphurous acid, action of, on enzymes, 
78 ; on bacteria, 91 ; properties and uses 
of, 670 

Sulphurous bath, uses of a, 470 
Sumach as an astringent, 808. See also 
Rhus glabra 

Sumbul, as an antispasmodic, 214 ; cha- 
racters and use of, chiefly in hysteria, 
937 

Root, 937 

Suppositoria acidi carbolici cum sapone, 
626, 813, 1079 

Acidi lannici, 626, 875, 1031, 1063 
cum Sapone, 626, 1079 
Hydrargyri,626, 686, 876 
lodoformi, 626, 804, 876 
Morphinai, 626, 847, 876 

cum Sapone, 626, 847, 1063, 
1079 

Plumbi composita, 626, 703, 876 
Suppositories, nature and uses of, 484 ; 

list of, and composition, 626 
Surgical operations, use of antiseptics in, 
104 ; Sir Joseph Lister on the best 
mode of performing, 816 
Sustscbinsky, reference to, 313 
Sweat, mode of secretion of, 437 ; various 
causes which arrest or increase the 
secretion of, 437 ; excretion by the 
sweat-glands, 439 ; relation between 
the sweat-glands and the kidneys, 439 ; 
uses of diaphoretics and sudoriflos in 
increasing the secretion of, 437 ; action 
of antihidrotios on the secretion of the, 
441 ; the night-sweats of phthisis, 442; 
diagram to illustrate the action of 
antihidrotios, 442; connection of the 
fespiratory centre with the sweat* 


glands, 443 ; various drugs which act 
on the secretion of, 443 ; action of car- 
bolic acid on the sweat centres, 814 ; 
action of opium on the secretion of, 
866 ; and of erythroxylon, 879 
Sylvester’s plan of artificial respiration, 
802 

Syncope, caused by sudden change of pos- 
ture, 205 ; by the use of anaesthetics, 
207-210 ; by fainting and shock, 264, 
265 ; by the incautious use of cardiawj 
tonics, 335; by the lowness of the 
blood-pressure, 334 ; by the adminis- 
tration of digitalis, 336 
Syphon, gastric, nature and uses of, 483 
Syringe, diagram of a, for hypodermic 
injection, 476 ; of a vulcanite, for 
injecting solutions into the ear, 477 ; of 
a vulcanite, for injecting solutions into 
the urethra, 484 
Synipus Acaciae, 627, 914 
Acidi citrici, 527, 681 
Hydriodici, 527 
Allii, 627, 1040 
Althaeae, 627, 876 
Amygdalae, 627, 916 
Aurantii, 627, 888 

Flons, 527, 888 
Florum, 888 

Calcii lactophosphatis, 627, 662 
Calcis, 627, 648 
Cheken, 924 
Chloral, 627, 791 
Ferri Bromidi, 627 

lodidi, 627, 667, 760 
Phosphatis, 627, 679, 761 
Quininae et Strychnime Phos- 
phatum, 627, 761, 942, 972 
Hemidesmi, 627, 970 
Hypophosphitum, 627, 627, 663 

cum ferro, 527, 760 
Ipecacuanhae, 627, 949 
iLrameriae, 527, 868 
Lactncarii, 627, 957 
Limonis, 527, 681, 890, 891 
Mori, 627, 1028 
Pajiaveris, 527, 843 
Picis Liquidae, 527, 1062 
Pruni Virginianae, 527 

Fluidum, 917 
Bhei, 527, 628, 938, 1010, 1011 
Aromaticus, 528, 922, 1010 
Rhoeados, 528, 862 
Rosae, 528,920 

Gallicae, 627, 920 
Bubi, 528 

Idaei, 628, 919 

Sarsaparillae compositus, 628, 910, 
920, 063, 1020, 1062 
SciUae, 527, 528, 1041 

Compositus, 628, 726, 780, 868, 
1041 

Senegae, 628, 868 
Sennae, 627, 528, 910,938 
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Syrupnfl— 

Tolutonua, 627, 628. 903 
Zingiberis, 627, 628, 1037 
Syrups, 627 

Sspilman, reference to, 139 


T. 

TABLETS, 628 

Tamarind, character, composition, and 
use of, 911 

Tannate of sodiam, action of, on the 
kidneys, 436 

Tannic acid, as an astringent, 349 ; pre- 
paration and properties of, 1031 ; 
action of, on the skin, mucous mem- 
branes, mouth, and stomach. 1032 ; on 
the blood and kidnej^s, 1032 ; uses of, 
externally and internally, 1032 
Tannin, action of, on bacteria, 94; on 
the mucous membranes, 253 ; as a 
styptic, 350 ; as a vermicide, 408 ; 
action of, on the kidneys, 435; indi- 
gestibleness of tea partly due to the 
tannin it oontains, 870 
Tansy, characters and uses of, 953; as j 
a diuretic, stimulant, emmenagogue, 
and anthelmintic, 954 I 

Tantalum, symbol and atomic weight of, 
10 

Tar, as a stimulating expectorant, 255 ; 
action and use of, 1063 ; as a stimulant, 
1063 

Tar, oil of, 1063 
Taraxacum, 956 

Taraxacum, as a stimulant diuretic, 433 
Tartar emetic, effects of, on the blood, 
73 ; as a depressant expectorant, 255 ; 
action of, on the system, in causing I 
Tomiting, 373; as a general emetic, , 
373; nature and use of, 725, 726; ' 
ointment, 730 j 

Tartarated soda, as a remote antacid, ! 
370 

Tartaric acid, as a poison, with its anti- 
dote, 487 ; properties of, &c., 680 
Tartrates, test for, 695 
Tartrate of iron and ammonium, 747 
Potassium, 747 
Potassium, 611, 624 
Sodiam, 624 

Taste, action of drugs on the sense of, 
230 

Tea, characters, action, and uses of, 869 ; 
a powerful cerebral stimulant, 870; 
indigestibleness of, partly due to the 
tannin it contains, 870 
iTeeth, danger of extracting the, with 
chloroform, in certain cases, 
action of drugs on the, 362 ; import^ . 
anoe of the, for mastication, 352 ; what ; 
the decay of the, is chiefly doe to, 
862» 652; the b^t substances fur 


cleansing the, 852 ; and for protecting 
and preserving the gums, 868, 598 ; 
remedies for toothache, 853, 662, 816, 
817, 860 
Teleofiteae, 1087 

Tellurium, symbol and atomic weight of, 
10 ; its relation to other members of a 
group, 16 

Temperature, effect of, on the action of 
drugs, 44-48 ; on the secreting nerves, 
46 ; of the body half a degree higher 
in India, 48 ; effects of, on ferments, 
76 ; on mould-fungi, 82 ; on bacteria, 
88 ; excess of, injurious to the human 
organism, but destructive of bacteria, 
102; effects of, on the rhythmical 
action of medusso, 110; on mollusca, 
114 ; on muscles, 128 et teg. ; effects of, 
on the [Kiisonous action of guanidine, 
176; the, of warm-bhx>ded animals; 
416; action of antipyretics on, 416; 
action of the skin in reguhiting the, 
440 ; action of salicylate of sodium on 
the, 629 ; of mercury on the, 686 ; of 
alcohol, 768 ; of chloral hydrate, 792; 
of carbolic acid, 814 ; of salicylic a<;id, 
820; of aconitine, 834 ; of erythroxylon, 
879 ; of caffeine, 872 ; of pilocar])ine, 
886 ; of oil of eucalyptus, 925 ; of 
solanine, 983 ; of belladonna or atro- 
pine, 988; effects of, on the action of 
digitalin, 998; on thymol, 1006; of 
camphor, 1019; of Indian hemp or 
American cannabis, 1027 ; of oil of 
turpentine, 1068; of thuja, 1063; of 
veratrine, 1048 

Tents, nature and uses of, 485 
Tepid baths, 466 

Terbium, symbol and atomic weight of, 
10 

Terebene, action and uses, lOGO 
Terebinthacea?, 8'97 
Temstromiaceie, 869 

Tetrachloride of carbon, as an anais- 
thetic, 2(K5 

Tetra-amyl-ammonium iodide, action on 
motor nerves, 150 

Tetra-ethyl-ammoiiium iodide, action on 
motor nerves, 160 

Tetra-etb} l-arsonium iodide, action on 
motor nerves, 160 

Tetra-ethyl-arsoniura and zinc double 
iodide, action on motor nerves, 150 
Tetra • ethyl • arsonium and cadmium 
double iodide, action on motor nerves, 
IfO 

Teua-methyl-ammonium iodide, action 
on motor nerves, 150 
TbalamiflorsD, 831 et teg. 

Tballin, character and action of, 825 
Thallium, symbol and atomic weight of, 
10 ; physiological action of, 27 
Thebafne, as a spinal stimulant, 181 ; 
action of, on the respiratoiy centre, 
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240; on the vaso-motor centre, 319; 
antaronism of, to chloral, 496, 496 
acts like strychnine, 976 
Theine, action on sensory nerves, 166; 
local anaesthetic action of, 870 ; dif- 
ferent from cafleine, 871 and n. 
Theobroma, oil of (cacao-butter), charac- 
ters, uses, (See., of, 876 
Theobromine, action of, on muscles, 130 
Therapeutics, definition of, (1) may be 
either empirical or rational, 3 ; ex- 
planation and example of empirical 
therapeutics, 3 ; and also of rational, 
8, 4, first stage of rational, 4; what 
should follow this, 4 
Thermometer, importance of cleansing 
and disinfecting, 105 
Theveresine, action of, on the cardiac 
muscle, 316 

Thevetin, action of, on the cardiac 
muscle, 316 

Thighs, utility of mustard stupes, ^ul- 
tices, and leeches, to the, as indirect 
emraenagogues, 463 

Thirst, two kinds of, local and general, 
360; nature of local, and how it is 
lessened or quenched, 360; general, 
and the means of alleviating, 360 
Thomas, reference to, 47 
Thorium, 8}Tnbol and atomic weight of, 10 
Thorough wort, 966 

Throat, action of pilocarpine on the, 886 
Thuja, characters and action of, 1063 ; in 
producing abortion, convulsions, and 
paralysis, 1063; on the vessels and 
temperature, 1063; uses of, as a di- 
uretic, astringent, aromatic and vermi- 
fuge, 1063 

Thud um, symbol and atomic weight of, 10 
Thymelaceffi, 1022 

Thymol, action of, on enzymes, 78 ; on 
bacteria, 91, 94, 96 ; preparation and 
characters of, 1006 ; action of, as a dis- 
infectant, and on the nerve-centres of 
the medulla and cord, 1006 ; on the 
respiration, blood-pressure, and tem- 
perature, 1006 ; how eliminated, 1006 ; 
uses of, as an antiseptic, 1006 
TiQunas. Curare 
Tin, symbol and atomic weight of, 11 ; 
causes powerful contraction of the 
vessels, 281 ; general action of, 698 ; 
nature and uses of gpranulated, 706 ; of 
solution of chloride of, 706 
Tinotura Aooniti, 628, 629, 832 
Aloes, 628, 629, 899, 1042. 1048 
et Myrrhas, 529, 893, 1043 
Amic», 628, 968 

Flonun, 529, 958 
Radiois, 529, 968 
Asafostidse, 628, 982 
Aurantii, 628, 888 

Beoentis, 528, 888 
Amari, 629, 888 


Tinotura— 

Auiantii, dulcis, 529, 889 
Belladonnas, 528, 530, 985 
Benzoini, 630, 964 

Composita, 528, 530, 903, 
964, 1030, 1043 
Bryonias, 630, 930 
Buchu, 628, 882 
Calendulas, 969 
Calumbae, 628, 630, 841 
Camphoras composita, 628, 844, 936, 
964, 1018 

Cannabis i'ndicae, 528, 530, 1026 
Cantharidis, 629, 630, 1091 
Capsici, 629, 530, 984 
Cardamomi, 530, 1038 

Composita, 629, 630, 896 
936, 1016, 1038, 1091 
Cascarilhe, 629, 1022 
Castorei, 1077 
Catechu, 629, 1016 

Composita, 630, 914 
Chiratae, 629, 630, 980 
Chloroformi composita, 629, 796, 
1038 

et Morphinae, 629, 686, 
780, 847, 1004, 1056 
CimiclfugsB, 629, 630, 837 
Cinchonas, 629, 530, 940 

Composita, 529, 630, 888, 
941, 1012, 1039, 1091 
Cinnamomi, 529, 530, 1016 
Cocci, 629, 1091 
Colchici, 530 

Seminum, 529, 1050 
Seminis, 1050 
Conii, 529, 630, 931 
Convallariffi, 1040 
Croci, 629, 630, 1039 
CubebsB, 629, 630, 1014 
DigitaUs, 629, 530, 994 
Ergotse, 629, 1069 
Erythrophlcei, 916 
Ferri Acetatis, 629, 630, 677, 745 
Chloridi, 630, 746 
Perohloridi, 629, 746 
Qallae, 629, 530, 1031 
Gelsemii, 629, 630, 978 
Gentianas composita, 629, 630, 888, 
979, 1038 
Guaiaci, 530, 880 

Ammoniata, 529, 630, 641, 
880 

Herbarum recentium, 530 
Humuli, 630, 1028 
Hydrastis, 630, 839 
Hyosoyami, 629, 530, 990 
Ignatiaa, 680, 971 
lodi, 529, 630, 557, 560 
Ipeoacuanhaa et Opii, 530, 845, 949 
Jaborandi, 529, 883 
Jalapas, 5^, 982 
Kino, 529, 530, 902, 967 
Kramerias, 529, 530, 868 

4 7 
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Tinctnra— 

Laiicis, 629, 1061 

lAV&ndxiliB composita, 529, 630, 901, 
$22, 1003, 1016, 1016 
Limonis, 629, 890 
litmuB, 1067 
Lobelia, 629, 630, 961 

dStherea, 629, 781, 961 
Lnpuli, 629, 1028 
Matica, 530, 1015 
Moschi, 630, 1077 
M3m*ha, 629, 630, 893 
Nucis vomica, 629, 630, 971 
Opu, 629, 630, 844 

Ammoniata, 629, 638, 846, 936 
964, 1039 

Gamphorata, 530, 845, 936, 964, 
1018 

Deodorata, 630, 845 
PhysQBtigmatis, 630, 904 
PodophylU, 629, 839 
Pyrethri, 629, 630, 963 
Quassia, 529, 530, 892 
Quebracho, 969 
Quinina, 629, 943 

Ammoniata, 529, 942 
Kbei, 529, 630, 938, 1010, 1038, 1039 
Aromatica, 530, 922, 1010 
Dulcis, 630, 1010 
Sabina, 629, 1064 
Sanguinaria, 630, 863 
Saponis viri^, 6^, 966 
Scilla, 629, 530, 1041 
Senega, 629, 867 
Senna, 629, 910, 936, 938 
Serpentaria, 629, 630, 1012 
Stramonii, 529, ^0, 991 
Sumbul, 629, 630, 937 
Tolutana, 629, 630, 903 
Turmeric, 1037 
Yalerianas, 529, 630, 962 

Ammoniata, 629, 630, 641, 
962 

Vanilla, 630, 1036 
Veratri viridis, 629, 530, 1046 
Zingiberis, 629, 630, 1037 

Fortior, 629, 1037 

Tinctures, 528>'531 

Tissub-chahob, action of drugs on, 
410-421 ; of tonics, 410; of hamatinics 
or blood tonics, 412 ; of alteratives and 
their action on the tissues, 413-416 ; of 
antip 3 rretic 8 , or febrifuges, 416; list of 
the chief, their action, 419 ; and their 
uses, 420 ; experiments as to the action 
of drugs on, 414; action of the heavy 
metals on, 664 ; of silver, 678 ; of salts 
of iron, 739; of alcohol, 767 ; of quinine, 
946 

Titanium, symbol and atomic weight of, 
11 

Tobacco, effect of the inhalation of the 
smoke of, on a rabbit, 244 ; snuff, action 
of, on the nose, 246; the vapour of 


tobacco has a local sedative action on 
the lung, 249 ; tobacco as a sialagogue, 
357 ; as a poison, with its antidote, 491 
Tobacco, 992 ; tobacco leaf, character of, 
992 ; general action of, 992 ; on the 
motor and secreting nerves, the in- 
testine, the heart and vaso-motor sys- 
tem, 992 ; in frogs and warm-blooded 
animals, 992 ; special action of, on the 
spinal cord, circulation, and vagus, 993 ; 
on the blood-pressure, heart, and ali- 
mentaiy canal, 993; uses of, 993; on 
the effects of tobacco-smoking, 993 
Toldt, reference to, 136 
Tolu, balsam of, characters and uses of, 
as an expectorant, 903 
Toluyl-di-ethyl-amyl ammonium iodide, 
action, on motor nerves, 160 
Toluyl-tri-ethyl ammonium hydrate and 
iodide, action on motor nerves, 150 
Tonics, as adjuvants to antispasmodics, 
214; list of cardiac, 331-335; of vas- 
cular, 336 ; of gastric, 361 ; nature and 
action of, 410 ; subdivisions of, 410 ; 
states in which gastric, digestive, vascu- 
lar, and nerve tonics are indicated, 411 ; 
hffimatimcs, or blood tonics, 412 ; their 
mode of action on the blood, 412; 
alteratives and their action, 413-416 ; 
nature, action, and uses of antipyretics, 
or febrifuges, 416-421 ; quassia as a 
tonic, 892 ; cheken as, 923 ; qmnine 
as a, 947 ; wormwood as, 953 ; oil of 
chamomile as, 956 ; eupatorium as, 966 ; 
rhubarb as, 1011 ; sulphate of beberine 
as, 1021; serpentary root as, 1012; 
cascarilla bark as, 1022 ; elm as, 1026 ; 
lupulin as, 1028 ; sarsaparilla as, 1062 ; 
Iceland moss as, 1067 
Tonometer, Roy’s, 269 
Toothache, may frequently be removed 
by means of a brisk purgative, 203 ; 
various remedies for deviating, 353, 
816, 817, 860 

Tortoise, experiments on the muscular 
structure of the, 125, 140; difference 
betwixt the mammalian heart and that 
of the, 298 

Tragacanth, characters, composition, and 
uses of, 900 

Traube, references to, 87, 296 
Traube's curves, nature of, 268 
Treacle, as a laxative, 1066 
Tremor, pathology of, 183 ; treatment of, 
134 

Trephining, utility of, in investigating 
the functions of the brain, 187, 197 
Trichlorhydrin, as an ansesthetic, 206 
Triethylamine, from putrefaction, 100 
Trimethylamine, action of, on bacteria, 
94 ; formed from putrefaction, 100 
Triticum, 1064 

Trituratio Elaterinl, 681, 929 
Triturations, 581 
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Trochisci, 914 

Acidi tanuici, 631^ 1031 
Ammonii chloridi, 531, 537 
Benzoici, 964 
Bismuthi, 531, 732, 733 
Catechu, 581, 914, 951 
Cretag, 631, 650 
Cubebaer, 531, 1014 
Fern, 531, 743, 744 
Redacti, 531 

Glycerrhizie et opii, 631, 845, 935 
Ipecacuanhse, 531, 949 
Krameriae, 532, 868 
Magne&ise, 532 
Menth® piperit®, 632, 1004 
Morphinae, 632, 847 

et Ipecacuanha, 632, 949, 
847, 848 

Morphin® et Ipecacuanha, 532, 847 
Opii, 632, 846, 899 
Potassii chloratis, 632, 613 
Bantonini, 532 
Sodii bicarbonatis, 632, 622 

Santoninatia, 632, 629, 954 
Zingiberis, 532 

Trypsin, action of, on fibrine, 75, 76 
Tungsten, symbol and atomic weight of, 
11 ; its relation to other members of a 
group, 16 

Tilrck’s method of experimenting on 
reflex action, 163 

Turmeric, 1037 ; as a condiment, 1037 
Paper, 1037 
Solution of, 1037 
TUcture, 1037 

Turpentine, as a stimulating expectorant, 
266 ; action of, on the vaso-motor 
centre, 319 ; as a vermicide, 408 ; as a 
stimulant diuretic, 438 
Turpentine, oil of, action of, on the 
mucous membranes, 263 ; importance 
of, in bronchitis, 253 ; as a poison, 
with its antidote, 491 
Turpentine, characters of, 1057 
Canada, 1067 

Oil of, characters and action of, 
1058 ; when inhaled and inter- 
nally, 1068 ; on the stomach, res- 
piration, and temperature, 1068 ; 
on the nerve-centres and the kid- 
neys, 1069; use of, externally 
and internally, and as a vermifuge, 
1069 

Turpeptine water, action of, on enzymes, 
78 

Tweedy, Mr. J., references to, 216, 224 


U. 

Ulcbrs, chronic, use of vesicants in, 
345 ; of astringents, 350 
XJlme®, 1026 
Umbellifer®, 1026 


TJnguentum, 1084, 1090 
Acidi Borici, 632 

Carbolici, 632, 763, 764, 813, 
1084, 1090 

Gallic!, 632, 1034, 1084 
Salicylici, 532, 763, 764, 820 
Tannici, 632, 1031, 1084 
Aconitin®, 632, 832, 1085 
Antimonii tartarati, 632, 726, 730 
Aquae ros®, 532, 920, 91 6, 1085, 1090 
Atropin®, 532, 1085 
Belladonn®, 532, 985, 1084 
Calamin®, 532, 1085 
Cantharidis, 632, 966, 1090, 1091 
Chrysarobini, 632, 909, 1084 
Cetacei, 532, 916, 964, 1085, 1090 
Creasoti, 632, 817 
Diachylon, 632, 702, 966 
Elemi, 632, 894 
Eucalypti, 632, 763, 764, 925 
Gall®, 532, 1031, 1084 

cum Opio, 632, 846, 1031 
Glycerini plumbi subace tat is, 532, 
763, 764 

Hydrargyri, 532, 686, 1078 

Ammoniati, 632, 687, 
695, 1084 

Compositum, 632, 686, 
966, 1018, 1090 
Dilutum, 632 
lodidi rubri, 632, 687, 
696 

Nitratis, 632, 676, 687, 
966, 1084 

Nitratis, dilutum, 687, 
764 

Oxidi flavi, 632, 686, 
694, 1084 
Rubri, 632, 686, 
694, 763, 1084 
Subcliloridi, 532, 686, 
691, 1086 

Jodi, 532, 557, 660. 967, 1084 
lodoformi, 632, 804, 1084 
Mezerei, 632, 1084, 1090 
Paraffinum, 764 
Picis Liquid®, 532, 1062, 1090 
Plumbi Aoetatis, 533, 703, 1085 

Carbonatis, 532, 633, 703, 
1084 

lodidi, 633, 567, 706, 1084 
PotaSvS® sulphurat®, 633, 616, 763, 764 
Potassii iodidi, 633, 557, 1084 
Resin®, 533, 916, 1061, 1090 
Sabin®, 533, 1064, 1085, 1090 
Simplex, 533, 916, 1090 
Staphisagri®, 533, 836, 1085 
Stramonii, 532, 992, 1084 
Sulphuris, 632, 638, 644, 1084 

Alkalinum, 532, 544, 1084 
lodid, 633, 667, 763, 764, 
1084 

Teiebinthime, 6S3 1058, 1061, lOSC 
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noguentum — 

Veratrinae, 632, 633, 763, 764, 966, 
1084 

Zincl, 533, 669 

Oleati, 633, 669, 764 
Oxidi, 632, 669, 1084 

ft Uxanitim, symbol and atomic weight of, 1 1 
Urari. See Curare 

Urea, drugs which act on the excretion 
of, 414 ; excreted by the tubules, 424 
TJrechitine, as a general emetic, 373 
Ureter, rhythmical contraction of the, 138 
Urethane, composition (Appendix). 1097 ; 

action and uses of, 1098 
Urethra, drugs employed in inflamma- 
tion of the, 446 ; application of drugs 
to the, 484 ; diagram of a vulcanite 
syringe for injecting solutions into the, 
484 

Uric acid, effects of, on the blood, 72; 

action of lithontriptics on, 436 
Urinary sedatives and astringents, 446 ; 
urinary organs, action of cantharides 
on the, 1092 

Urine, circumstances modifying the se- 
cretion of, 427-436 ; the rapidity of 
the secretion of, depends on two fac- 
tors, 427 ; arterial pressure in the 
glomeruli and the composition of the 
blood, 427-429; curves showing the 
effect of erythrophlcBum on blood- 
pressure and secretion of the, 430; 
action of lithontriptics on the, 436; 
how evacuation of the, is promoted, 
444 ; action of the bladder on the, 443- 
445 ; action of mercury on the, 686 ; 
of nitrite of amyl, 786 ; of belladonna 
or atropine, 988; of Indian hemp or 
America cannabis, 1027 ; of colchicum, 
1061 ; of extract of ergot, 1072 
Urticacea;, ulmese (ulmaceae), 1026 
Ustilago, 1073 

Uterus, action of ecbolics on, 464 ; the 
involuntary muscular fibres of the, 
controlled by two nerve-centres, 464 ; 
nature of the nerves which stimulate 
the, 454 ; mode of aiding the expulsive 
power of the, 454 ; application of 
drugs to the, 486 ; as pessaries, 485 ; 
as caustics, 485 ; utility of tents in- 
serted in, 486 ; action of borax on the, 
625; of pilocarpine, 885; of physos- 
tigmine, 907 ; of quinine, 947 ; of aloes, 
1045 ; of extract of ergot, 1072 
Uva ursa (bearbcrry), action of, on the 
bladder, 446 ; as an astringent, 349 ; 
as a stimulant diuretic, 433 ; chanu^rs 
and uses of, 961, 962 ; as an astringent 
and diuretic, 962 


V. 

Taoik A, Implication of drugs to the, 486 ; 
as pessanes, 485 ; as caustics, 486 


Vagus, effects of stimulation of the, 140; 
contains both expiratory and inspira- 
tory fibres, 241 ; diagram illustrating 
this, 242 ; reference to the, 243 ; 
experiments on the, 244 ; cough chiefly 
excited by branches of the, 247 ; heart's 
beats chiefly regulated by the in- 
hibitory fibres of the, 296 ; action 
of drugs on the cardo-inhibitory func- 
tions of the, 296 ; reflex stimula- 
tion of the, 296 ; quickened pulse 
may be caused by paralysis of the, 
297 ; action of drugs on roots of the, 
297; irritation of the, causes still- 
stand of the heart, 310 ; action of two 
classes of jxiisonsonthe, 311 ; j>osition 
of the accelerating nerves of the, in 
frogs and warm-blooded auinialh, 311 
and n. ; vagns-centre in the heart, 317 ; 
and ends, 317 ; nature of the action of 
the, upon the heart, 324 ; antagonistic 
action of certain drugs on the, 493 ; of 
delphinine, 836 ; of cocaine, 879 ; of 
pilocarpine, 886 ; of tobacco, 993 ; of 
digitalin on the roots and ends of the, 
996 

Valerianic acid, action of, on bacteria, 94 
Valerian, antispasmodic action of, 213, 
214 

Valerian, characters, Ac., 951 

Oil of, 962 ; action of, on the brain 
and spinal cord, 962 ; on the blood- 
pressure and the pulse, 962; aa 
an antispasmodic, 962 
Ehizome, 951 

Valerian and oil, as a carminative, 379 
Valerianaceie, 961 

Valerianate of sodium, 630; of zinc, 630, 
673, 952 ; of iron, 762 ; of quinine, 
943, 944, 962 

Vanadium, symbol and atomic weight 
of, 11 

Vanilla, characters and action of, 1036 ; 

as an aromatic stimulant, 1036 
Vapor Acidi Hydrocyanici, 633, 686 
Chlori, 633, 561 
Conina;, 638, 931 
Creasoti, 633, 817 
lodi, 533, 667 

Olei Pini Sylvestris, 633, 1060 
Vapour baths, 470 
Vapours, inhalations, 533 
Vascular stimulants, nature and uses of, 
830 ; tonics, 386 ; and sedatives, 839 ; 
when vascular tonics are serviceable, 
411 ; antipyretics, more useful in sym- 
ptomatic fevers than in speoiflo ones, 
420 

Vaseline, properties and uses of, 768 
Vaso-motor and vaso-dilating nerves, 
action of drugs on, 283 ; the vaso- 
motor centre paralysed by various 
drags, 287; action of, on the smaller 
arises and capillaries, 291 ; how the 
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activity of the vaso-motor centre may 
be increased, 291 ; vaso-motor centre 
of the heart, 319; and nerves, 318; 
action of the salts of iron on the, 740 ; 
of platinum on the, of mammals, 755 ; 
of alcohol, 769 ; of carbolic acid, 814 ; 
of aconitine, 836; of opium on the 
peripheral, 854 ; of quillaia (saponin), 
919 ; of tobacco, 992 ; of extract of 
ergot, 1071 

Vegetable alkaloids, poisonous properties 
of some, destroyed by the liver, 401 
Vegetable bitters, strong infusions of, as 
local emetics, 373 

Vegetable Kingdom, Introduction, 830 
Veins, nature and functions of, 262 ; 
blood in the, useless for nutrition, 262 ; 
action of, the nervous system on the, 
262 ; of the heart, 263 ; effect of an 
upright and of a horizontal position on 
the circulation of the blood in the, 
263, 264 ; arrest of circulation in the, 
the cause of fainting and shock, 264, 
266 : schema of the circulation from 
the heart to the arterial system and 
the, 265-267 ; action of bkiod-pfessure 
on the, 267 ; method of ascertaining 
the blood -pressure on the, 268-270 ; 
causes of alterations in blood-pressure 
in the, 270; how blood- pressure may 
be raised and lowered in the, 271 
Venesection, as an antipyretic, 420 
Veratrina, 504, 606, 1046 
Veratrine, effects produced by different 
doses of, on frogs, 26 ; effects of heat 
or cold on the action of, 45 ; action of, 
on oxidation, 70 ; on medusue, 111 ; on 
mollusca, 114; on ascidians, 114; on 
annulosa, 116; power of, for restoring 
muscle after fatigue, 121 ; as a mus- 
cular poison, 128, 158 ; as a sedative, 
167 ; action of, on the spinal cord, 
163; as an anodyne, 201 ; on the re- 
spiratory centre, 241, 246 ; action of, 
on the vagus-roots, 296 ; on the heart 
of the frog, 308; on the vaso-motor 
centre, 319; on the cardiac muscle, 
316; as a poison, with its antidote, 
491 ; antagonism of, to opium, 491 ; 
physiologic^ action of, in large doses 
and externally, 1046, 1047 ; inter- 
nally, action of, on the brain, spinal 
cord, and muscles, 1047 ; on the motor 
and sensory nerves, the circulation, 
and the pul^, 1048; on blood-pressure, 
respiration, and temperature, 1048; 
uses of, locally and internally, 1049 
Veratroidine, 1046; action of, on the 
vagus-centre and -ends, 1046 ; on the 
spinal cord and respiratoiy centre, 
1046 ; on the vaso-motor centre, blood- 
pressure, and the pulse, 1046 
Teratmm album, action of, on the nose, 
245 


Veratrum, viride, action of, on the vagus- 
centre, 817 ; on the cardiac muscle, 
316; on palpitation of the heart, 339; 
nature and action of, 1045 
Verbenacese, 1002 
Vermicides. See Anthelmintics 
Vermifuges. See Anthelmintics 
Vesical sedatives and tonics, action of, 
on the bladder, 444, 445 
Vesicants, 346 ; strong solution of am- 
monia as a, 638 

Vesication, produced by acids, 668 
Vessels, blood, 262 ; reflex contraction of 
the, 285 ; experiments with bromide 
of potassium on the, 286; action of 
drugs on this reflex contraction, 286 ; 
comparative effect of heart and, on 
blood-pressure in different animals, 
287 ; influence of nerves on blood- 
pressure in the, 289-292; action of 
pilocarpine on, 885 ; of thuja on, 1063. 
See Arteries and Arterioles 
Viburnum (black haw), characters and 
uses of, 939 

Vienna paste, as a caustic to extirpate 
malignant growths, 346 
Vignal, reference to, 402 
Vinegar, properties and uses of, &Cn 578 
Vinegar, aromatic, stimulating action of, 
on the brain, 194 ; action of the, on the 
heart in man, 287 ; m dogs and rabbits, 
287, 288 
Vinegars, 603 

Vini gallici, mistura spiritus, 1086 
Vinum aloes, 634, 1042, 1043, 1037, 1038 
Album, 534, 896 

Fortius, 534, 896 
Antimoniale, 534, 726, 730 
Antimonii, 634, 726, 730 
Aromaticum, 534, 953, 1002, 1007 
Aurantii, 888 
Colchici, 634, 1049 

Radicis, 634, 1049 
Seminis, 634, 1050 
ErgotsB, 634, 1069 
Ferri, 634, 740 
Ferri Amarum, 634, 749 
Citratis, 634, 748 
Ipecacuanhie, 643, 949 
Opii, 634, 846, 922, 1017 
Qulninae, 634, 581, 942 
Rhei, 634, 867, 1010 
Rubrum, 634, 896 
Xericum, 634, 896 

Viola tricolor (pansy), characters, compo- 
sition, and uses of, 866 
Violariese, 866 
Virchow, reference to, 176 
Visions, action of drugs in producing, 228 
Vitaoeae, 896 
Voit, reference to, 414 
Volatile oils, 620 

Vomiting, relieved by blisters, 845; 
description of the act of, 370; and of 
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the nerve-centre which regulates the 
act of, 370; action of the brain and 
afiterent nerves on, 371 ; diagram show- 
ing the afferent nerves by which the 
vomiting centre may be excited, 372 ; 
the action of drugs in causing, 372- 
374 ; the various uses of emetics in 
causing, 373-376; action of the most 
powerful sedative in persistent, is ice, 
376 ; gastric sedatives in relieving, 
376 ; list of sedatives useful in vomit- 
ing arising from different causes, 377 ; 
the action of irritant poisons on the 
stomach gives rise to, 396 ; action of 
pilocarpine on, 885 


W. 

Warburg’s tincture, 948 
Warm, foot, and hip baths, utility of, as 
indirect emmenagogues, 453 ; warm 
baths, 466 

Warm-blooded animals, action of tobacco 
on, 992 ; of thuja on, 1063 
Warm clothing, importance of, to delicate 
people, 256 
Warmth. See Heat 

Warmth and moisture, importance of, 
in rooms occupied by patients having 
bronchial or chest complaints, 256 ; as 
an emollient, 347 ; |X)ultices made of 
substances which retain, 348 ; action 
of, on the circulation of the blood and 
the secretion of sweat, 437 
Warren, Dr., reference to his use of ether, 
212 

Washed sulphur, its preparation, &c., 644 
Wassilieff, reference to, 106 
Water, lukewarm, as a local emetic, 373 ; 
in large quantities, as refrigerant diu- 
retics, 432 

Water of ammonia, 640 
Waters, nature of, uses, and doses, 606 
Wattss modification of Mendelejeff’s 
tables, reference to, 592 
Wax, white, 1090 

Yellow, 1089 ; its characters, com- 
position, tests, and uses, 1089 
Weber, E. H., reference to, 219 
Wedenskii, reference to, 132 
Wells, Mr. H., his use of nitrous oxid as 
an anaesthetic, 211 
Wegner, reference to, 710 
Wemitz, reference to, 77 
W beaten flour, 1063 
White, reference to, 142 
Indian hemp, 970 
Precipitate, 694 
Quebracho bark, 969 
. Wax, 1090 

Wild marjoram. See Origanum 
Wilhite, Dr., reference to his use of 
ether, 21 1 


Williams’s apparatus used in researchea 
on digitalin, 303, 304 
Willow. See Salix 

Wine, spirit of French, 776; red wine, 
777, 896 ; white wine, 777, 896 ^ 
stronger ditto, 777 ; sherry, 776, 896 
Wines, 634 

Wines, strong, as cardiac stimulants, 323 
Witchhazcl. See Haniamelis 
Witkow’ski, reference to, 1 19 
Wood, Dog-, 913 

Guaiacum, 880 
Log-, 908 
Quassia, 892 
Red sandal-, 901 
Worm-, 953 

Wooil, H C., reference to, 98 
Wood charcoal, its preparation and char- 
acters, 541 ; its action, uses, and ad- 
ministration, 641, 642 
Wood tar, as a st imulatingexpectorant, 256 
AVoorari. See Curare 
Worms, the three chief kinds which infe.st 
the intestines, 408 ; list of the principal 
vermicides, 408 ; and vermifuges, 408 ; 
and their adjuncts, 408 
Wormseed, American See Chenopodiuin 
Wormwood, nature, action, and use of, 
953; as a stcuuachic tonic and anthel- 
mintic, 9.5,3 

Wounds, value of astringents in, 350 ; of 
styptics, 350 
AVourali. See Curare 
Wundt, references to, 160, 162, 174, 176 
Wurrus. See Kamala 


X. 

Xanthine, action of, on muscles, 1.30 
Xanthoxylinie, 883 

Xanlhoxylum (prickly ash), as an altera- 
tive, 413; characters and u.ne of, 883 
Xylol, action of, on bacteria, 94 

Y. 

Yeast, beer, character and uses of, 1073 
Yeasts, origin and nature of, 81 
Yellow cinchona bark, 940 
Calisaya bark, 940 
Dock. See Uumex 
Jasmine, 977 
Yellow wax, 1089 
Yolk of egg, 1085 

Young, Dr., his table for dosage, 497 
Ytterbium, symbol and atomic weight of, 
11 

Yttrium, symbol and atomic weight of, 
11 ; pliysiological action of, 27 

Z. 

ZABlilTDOWflKi, reference to, 13 
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Ziegler^R Pathological Anatomy, reference 
to, as translate and edited by Mao- 
AUster, 84 

Zinc, 83 rinbol and atomic weight of, 11 ; 
physiological action of, 27 ; double 
salts of, action of, on the cardiac 
muscle, 316 ; on the capillaries, 318 
Zinc, nature, characters, and uses of — 
Acetate of, 672 
Bromide of, 672 
Carbonate of, 670 

Precipitated, 671 
Chloride of, 671 
Iodide of, 673 
Oleate of, 670 
Oxide of, 669 
Of commerce, 669 
Phosphide of, 673 
Sulphate of, 671 
Valerianate of, 673 
Zinc chloride, as a caustic, 344 
Zinc salts, as antihidrotic, 441 ; sources 
of 667 ; general reactions and prepara- 


tion of, 667 ; impurities, tests, and 
general action of, 668 
Zinc sulphate, as a caustic, 344 ; as an 
astringent, 349 ; as a local emetic, 373 
Zinci Acetas, 669 
Bromidum, 669 
Carbonas, 669 

Precipitatus, 669 
Chloridum, 669 
lodidum, 667, 669, 673 
Oxidum, 669 
Phosphidum, 669, 673 
Sulphas, 669 
Sulphocarbolas, 669 
Valerianas, 669, 962 
Zincum grannlatum, 669 
Zingiberaceae, 1036 

Zirconium, symbol and atomic weight of, 
11 

Zuelzer, references to, 101, 342 
Zuntz, reference to, 72 
Zygophylleae, 880 

Zymogens, ferment-forming substances, 
80 




INDEX OF DISEASES AND REMEDIES 


Notr.— The numbers after the drugs refer to the works quoted as authorities for the treatment -- 
Neale's Medical IHgeft, 1 ; Bartholow’s TherapeiU%e»^2 ; Ringer’s Therapeutics, 3 ; Wood’s Therapeutics, 4 


Abscess. 

AiA'onoL, 4. As a pure stimulant where a large 
quantity of pus is being poured out, draining 
the system 

Brlladosn’A, 2, 8. lnt<Tnally, and locally as 
liniment or piaster, u> abort the preliminary 
indammatlnn — e.g. of breast — afterwards to 
ease the pain in addition 
BcJiic Acip, 2. A fKiwerful non -irritating 
autisi^ptic dressing 

Cau ium PHOrti’iiATK. WhcTC absccs® is large or 
chronic, as a tonic 

Calcium Sulphide, 3. Small doses frequently 
repeated, to hasten maturation or healing, 
('Specially in deep-seated suppuration 
Cakholic Acid, 1, 2, 4. As dressing, and as 
injection after evacuation 
Caustic Potash, 3, For opening abscess in 
liver, also in chronic abscess whore the skin 
is much undermined, also used to prereiit 
scarring if otherwise opened 
Cod-Livkk Oil, 3. In scrofulous cases and in 
hectic 

CouNTKR-mRiTATioN, To surrounding ports, to 
check formation or hasten Irritation 
CiiEAsoTK. Same as carbolic acid 
Empijastuum Ammonuci 0 . Hydraroyro,2. As 
a stimulant to indolent inflammatory swellings 
Ethlr, 3. To produce local ausesthesia, used as 
a spray for ojienlng an abscess. 

Icic, 1. After ofieniug 

loitiNK, 2. As injection mto the sac, and in- 
ternally to cause absorption of products of 
inflammation 

Oakum. 1. As a stimulating and antlseptio 
dressing 

Oleate op MouniiNK and Mercury, 3. Re- 
lieves tlic pain, al ays tlie inflammation, and 
causes the absorption of the products 
PEKMANaAKATX OF POTASSIUM, 2, 8, 4. As 

antlseptio 

Poultices, 3. Advantageously medicated, e.g, 
with belladonna or opium, to ailajr pain and 
Inflammation 

Rksorcin, 2. In syphilitic and other unhealthy 
sores as an antiseptic 

8AL1 CTUC Acid, 8. As antlseptio dressing 
Bheet Lead. Is useful in the clironio abscess 
of the leg as a dressing 

Silver Nitraitc, 2. A strong solution in 
nitrous ether, painted around the area of in- 
flammation, will cheek it in superficial parts 
Sodium Auro-terchloiude, 1. In scrofulous 
abscesses as a tonic 

BULPHiDicfs 8. Of potassium, sodium, ammonium, 
and catolum. They must be used m low dos^ 
and are indicated In scrofulous abscess and in 
the ohronio boils of oUiidren, To hasten sup- 
puration 


Acidity. 

Acids, 2, 3. Before meals, or as an acid wine 
during meals. For acid eructations, especially 
of sulphuretted hydrogen 
Alkalies, 3. After meals, best as bicarbonates ; 
with flatulence give magnesia, if there is con- 
stipation ; lime water, if there is diarrhoea 
Ammonia, 4. In headache from acidity 
Bismuth, 2, 3 In gastritis due to chronic 
abscess or chnmic alcoholism. Very well com- 
bined with arsenic in very chronic cases, with 
hydroc>anio acid m more acute cases 
Carbolic Acid, 2. To stop iermenbition, or to 
relieve an irritable condition of the stomach 
Charcoal. As biscuits 
CREArtOTK. Same as csarboUc acid 
Ipecacuanha, 3 In minim doses in pregnancy 
w’here flatulence and acidity are both present 
Kino, 2. Useful along with opium 
Lead Acetate, 2, In gastric catarrh and py- 
rosis 

3i1angane8E Oxide, 2. Sometimes relieves, pro- 
bably acting like charcoal 
Mercury, 3. When liver deranged and stools 
pale 

Nux Vomica. In small doses before meals, 
especially in pregnancy, or in chronic alco- 
holism 

Pulsatilla. ttIv. every four hours in water 
Silver Nitrate, 2. Same as silver oxide 
silver Oxide. 2. Especially useful when 
acidity is accompanied by ueuralgio pains in 
stomach 

SuLPUUROuti Acid, 2. If associated with the 
vomiting of a pasty material, presence of 
saroiute 

Tannic Acid, 2. In acidity associated with 
chronic catarrh and flatulence. Glycerine m j, 
tannic acid gr. iv, as pill 


Alkaline Lotions, 2. When skin is greasy 
and follicles are black and promment 
Arsenic. In chronic acne ; generally, though 
not always, jirevents the acne from bromide 
or iodide of potassium 

Belladonna, 3. As local application to ohock 
a too abundant secretion 
Bihmuth, 8 . As ointment or powder. In none 
rosacea if acute 
Borax. Solution very useful 
Cajeput Oil, 4. As stimulant In none losaoea 
Calcium Sulphide, 8. Same m aulphor. For 
internal use 
Cod-Liver Oil 

Glycerine. Both locally and Internally 
Iodide of Suli'uur, 8. In all stages ol the 
disease 
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Acne. 

loDiNX, 4. Is of doubtful value 
Liquor Htdraroyri Percrloridi, 3. In very 
early stages as a wash 

Liquor Hyduarotbi Pernttratis, 4. A single 
drop on an indurated pustule will destroy 
witnout scar 

PHO 6 PH 0 RU 8 , 2. In chronic cases in place of 
arsenic. The phosphates and hypophosphites 
are safer and more valuable. The latter in 
acne indurata 

Potassium Broxidk, 8. Sometimes useful In 
moderate doses In obstinate cases. This salt 
and the iodide very often cause acne when 
taken continuously 
Sand, 1. Priction aith> useful 
Sulphur. Intemall>, and externally as a lotion 
or ointment, the most valuable agent 
Water. Hot sponging several times a-day 

Addison’s Disease. 

Glycerine, 1. In full doses 
Iron. Anti^emetics and tonios 
Skimmed Miuc, L As diet 

Aftee-pains. 

Actaba Racemoba, 3. It restores the lochia in 
cases of sudden suppression and removes the 
symptoms 

BsUiAJioxNA. As ointment 
Camphor, 3. Useful when combined with mor- 
phine, 10 gr. with gr. of morphine 
Chloral, 3. In large dcwes arrests the pains ; 

contra-indicated in feeble action of the heart 
Chloroform. Liniment to abdomen along 
with soap liniment 
CiMiciFUOA, 2. Same as ergot 
Broot. To keep the nterus constantly con- 
tracted and prevent accumulation of clots in 
its cavity, and consequently the pains which 
they would occasion 

Qeiremium, 3. Stops pains in doses sufficient 
to produce its physiological effect 
Morphins and Atropi.ve. Hypodermically 
very useful, gr. morphine with gr. of 
atropine 

Opium. The same as morphine 
Poultices. Warm, to the hypogastrium re- 
lieve 

Quinine. 8-10 gr. night and morning, with 
nenratgio after-paina which do not yield to 
opiates 

Albuminubia. 

Aconite, 1, 3. To lower a high temperature ; 
and in the onset of acute nephritis in scarlet 
fever 

Alcohol, 1. Horifnl in aent^ stage ; nseful 
when a slight trace of albumen is persiirtent 
Alkaline Diuretic’s, 1. To prevent formation 
of fibrinous pings in the renal Uibnlea 
Aqua Calcxk, 1. In large doses hae been found 
to increase the mine, and decrease the albu- 
men 

Akskvic, 1 , 3 . Beneficial in very chronic cases. 
Alliumen will return if the nse of the drag be 
stopped 

Baths, 1, 8. Warm water and hot air and 
Turkish, to incr«Me action of skin alter 
dropsy or unemic symptoms have appeared 
Belladonna, I. Has b^n used todimlnifb the 
Chronic inlUmmatory oonditfon left hy an 
acute attack 

Broom. As diuretic in chronic renal disease 
CAEruME, 4. To increase secretion of solids, 
especially in oases dependent on cardiac 
Bhouid be combined with digitalis. 


Albuminuria. 

Very useful in chronic Bright's disease; 
should be used with great caution in the 
acute stage 

Cannabib Ikdioa. As diuretic in hiematuria 
Cantharis, 1, 8. mj. of tincture every 8 hours, 
w hen acute stage has passed off, to stop hiema- 
turia 

Chimaphila. As a diuretic 
Cod-Ltvicr Oil. As a tonic 
Copaiba, 3. To remove ascites and albnminu- 
ria dependent on cardiac or chronic Bright’s 
disease, and in some cases of haamaturia 
CouNTKR-iRRjTATiON. Dry cupping most useful 
when tendency to uraBmia 
Croton Oil, l. As liniment to the loins in 
olironio cases is sometimes useful 
Dioitalib, 2, 3. The Infusion Is the most valu- 
able in acute tubal nephritis, and in renal 
disease attended with dropsy due to oardiuo 
disease. Must be given with caution in granu- 
lar kidney 

Elatkrium, 1, 8. As hydragogue cathartic for 
dropsy; and when uraemic symptoms have 
oomc on 

Bucalyitus, 2. Cautiously for a short time in 
chronic disease 

Pdchsin, 1. In gr. j. to gr. iij. doses in the 
day, in albnmlnurui of children of renal origin 
Gallic Acid, 2, 4. Lessens albumen and lue- 
maturia 

Gold, Chloride op, 2, in contrartetl kidney, in 
the chronic ili>H'ivse in doses of ^ gr. 
Hydrastis. Lessens albumen 
IxoiMONs, 3 Over the malleoli, to relieve the 
anasarca of the lower extremities 
Iron, l, 2, 3. To diinimsh amemm with a flabby 
tongue, give the ]>cr»alt8. In dropsy, a-s^- 
ciated with high tcniion, iron must lie cau- 
tiously given, and withheld unless improve- 
ment is quit k)y shown. It always does harm 
if allowed to constipate 

jAH«»KAM)r. In uni‘miu and dropsy due either 
to renal tlnease or occurring in pregnancy 
JuMi'ER, Oil OF. Diuretic 
Lkad, 3 Lt'ssons alhuinen and increases the 
unue 

Milk Cure.. Pure skim-mllk diet sometimes 
very useful wTien tendency to imumia; it also 
lessens the albumen 

Nitroolycerix, I, 2. In acute and chronic 
albuminuria 

Nitrous Ether, 2. As diuretic 
OXTOEX. Condensed, will, on inhalation, tem- 
porarily diminish albumen 
Potassium Salts. Esinjolally the iodide and 
vegetable salts in sypUillUo or amyloid 
disease 

PoTAfwiuM Bitartiutk, 1, 8, 4. A* hydragogue 
cathartic and diuretic 

PoTAHsiuM UnoMiDE, In unwmic convulsions 
Tartrates. As diuretics 
Turpentine. As diuretic, hi ss.-j. dose every 
3 to 4 hours 

Water. In large draughts as dinretio when 
excretion of solids is deficient ; and In dropsy. 

Alcoholism. 

ACTJtA Kackmoba, S, 3, In irritative dyspepsia 
Ammonia. Aromatic spirits of, as substitute 
for alcohol, to be taken when the oraving 
oomes on. 

Aiwbkic, 8. To lessen vomiting In drunkards, 
in the morning before food Is tak«i ; and also 
in the Irritable stomach of drunkards 
BuMUTfL 3, 8. With hydrocyanio add, to re- 
lieve addity and heartbnm 
Bromidw, 3, I. Useful during ddlrimn tre- 
mens, or to lanen irritabUlty, in Sj. doeee, in 
the wakeful oonditlon wbioh immemEtely pre- 
oedetii 
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Alcoholism. 

Capsicum, 2, 3. As substitute for alcohol, and 
also to rellere the restlessness and insomnia 
Ohlobal, 2. To quiet nervous system and In- 
duce sleep in an acute attack. Must be used 
with caution in old drunkards 
Cocaine, 8. To remove the craving 

FARAD12AT10N, 1 

QBL8KM1UH, 2. Same as bromides 
Lupuline, 2. Along with capsicum as substi- 
tute for alcohol, also to quiet nervous system 
in delirium tremens 
Hilk, 1. At night 

Kux Vomica. As tonic and stimulant, both to 
nervous system and generally to aid digestion 
Opium, 2, 8. May be necessary to produce sleep ; 
to relieve the pain of the chronic gastritis 
and the ivant of appetite 
Ohanoe. Slowly sucked, a substitute for alcohol 
PiiospHOiiUH, 3. In chronic cases as nervine 
tonic 

PrciiOTOXiNE, 2. For tremors 
Quinine In the • horrors ’ stage it acts as a 
sedative to the brain and restores the digestive 
functions 

SUMBUL. In the hoailaohe of old drinkers 
Watkh, Coij). a glass taken in small sips at a 
time, as substitute for alcohol 
Water, Hot. 1 pt. drunk a^ hot as possible an 
hour before meals will remove craving 
Zinc Oxide. In chronic alcoholic djspepsla, 
and nervous debility. It also allays the 
craving. 

Alopecia. 

Ammonia. V cry useful -B 01. amygd. dul , Liq. 
ammoulipMf. |j. Spt. rosnuirini, A<iUie, Mellis 
&& f. Siij. mm. tt. lotio (E. Wilsou). 
Antimosilm Takfaratum, 1. As lotion, gr. J., 
aqua? Sj. 

AiirtKNic. Internally 

Can rnARiDKis Tint luiiK. 1. One part to eight of 
castor oil rubbed in roots of hair morning and 
night 

Caukolic Acid, 1. In Alopecia areata 
Olyceiune, 883. Ver 3 useful , either alone or 
In combination apf>ears greatly to assist 
Nitric Acid. With olive oil, m suflacient 
quantity just to make it pungent 
PiiAiCARPiNK, 1, 4. Subcutaneous injection has 
Iwen useful 

Sabinas Oleum, 1. Prevents loss of hair in 
Alojiecitt pityrodes 

Sapo ViLiDip, 1. Very useful as a shamiKX) 
night anti morning -H Sajwuis virid. (Oer- 
man), Alcoholis && ij., 01. lavuuduhe, gutto? 

XXX. 

Rhavind. Sometimes useful after illness 
Sodium Bicarhonaik, 1. Asa lotion in Alopecia 
pityrodes 

SuLi'iiUR Iodide. Useful both internally and 
externally 

Tannin, 1, Watery solution or made up Into 
ointment 

Amaurosis and Amblyopia. 

Amyl NmuTX, 1. Useful In many cases of 
disease of the optic nerve 
Arnica. Sometimes useful 
EuKCTRICITf, 1. 

MYOTomr, it In asthenopia and hysterical am- 
blyopia 

PiLooAHPiNB, S. In tobacco and alcoholic 
abu se 

Rttr. In minute doses in functional dimness of 
rtsion, hysterioal amblyopia 
Santonin, 4 . Sometimes nseful in later stages 
of Iritis and choroiditis, and in loss of power 
of optic nerve 


Amaurosis and Amblyopia. 

Sbton, In temple, or blisters, along with iodide 
of potassium, in amaurosis coming on sud- 
denly, and associated with tenderness of the 
eyeball on pressure; the disc is sometimes 
congested 

Strychnine, 1, 2, 3, 4. Very useful in cases of 
tobacco amaurosis, alcoholic excess, nerve- 
atrophy (without cranial disease), and iu 
traumatic amaurosis 

Veratrink. To eyelids and temples. Care 
must be taken to keep out of the eye 

Amenorrikea. 

Aconite, 3. When menses are suddenly checked, 
as by cold, &c. 

Actaka Racemosa, 2, 3. To restore the secre- 
tion, and remove the headache, ovarian neu- 
ralgia, Ac. produced by its sudden stoppage 
Alcohol, 4. In sudden suppression after ex- 
posure 

Aloes, 2, 3. Alone or w ith iron. In torpor and 
anaemia ; best administered a few days before 
the expected period 

Ammonium Chloride, 3. In headache 
Apiol (oil of parsley), 2, 4. Gr. iij. twice a day 
for some days before the expected period ; tf 
there is a molimen gr. xv. in a few hours. 
Useful in ansemia and torpor only 
Arsenic, 2, 4. Along with iron id ancemiaand 
functional inactivity of the ovaries and 
uterus 

Asafietida, 2. Along with aloes m oniemia 
and torpor of the intestines 
Cantharidks, 2, 4. Along with iron m torpor 
of the uterus 

Cold Sponoinq, 3. To brace the patient up 
Coixx'YNTH. In aniemia wutb constijmtion 
Electricity, 2. Locally applied, sometimes 
useful 

Eroot, 2. In plethoric subjects 
GoiA) Salts, 2. Like Asafoetida 
Guaucum, 4. Miid stimulant to the uterus 
Hydropiper, 2. In torpor ; with iron in ana*- 
mia, aloes in a cun.stipated subject. Contra- 
indicated in a plethoric condition. Should 
be given a few days before menses are ex- 
pected 

Iron, 2, 3, 4. In antemia, g. r. 

Manoanksk, 3. Useful m the amenorrheea of 
young women ; in delayed menstruation, or 
when a period has been missed through a 
chill. Perseverance Is required, especially in 
the last case 

Myrrh. A tonic emmeuagogue 
Hux Vomica, 2. In combination with iron la 
anaemia 

Potassium Permanganate, Like Manganese 
PuiRATiLLA, 2. Like Aconite 
lius, 2, 4. In atonio condition of ovaries or of 
uterus. Plethora contra-indicates 
Saffron Wine, 1, Emroenagogue 
Saunes, 4. In constipation in plethoric oases 
Sanguinxria. Like Rue 
Santonin, 3. In two doses of 10 gr. one or two 
days before the expected period 
Savin. Like Rue 

Senega, 4. A saturated decoction In large 
doses of a pint dally about two weeks before 
period 

Sbrpkntaria. In anosmia 
Silver Nitrate. Locally, to os uteri at period 
Srrz Baths. Hot, alone, or with musta^ for 
some days before the period ; with mustard, if 
suddenly arrested 

Spinal Ios-baq. To lumbar vertebna 

Anamia. 

Acids. For a toulo action on the mucous mem- 
branes iu the ouEemia of young women 



1180 


INDEX OF DISEASES AND EEMEDIE8, 


Anjsmu. 

Aciddm GiXUCUMf 1. In anwxnia due to a 
chronic mucous or other discharge 
Aixausb, 1. Potash and Soda as gastric and 
hepatic tonics 

ADOS8, 1. As tonic and slight purgative 
ABSBKiCf 1, S. In the oases where iron fails of 
its effect or does not agree with the patient. 
Also in Pernicious Anaemia 
OoLD Sponging. 

Galvanisation. 

Hypophosphites op CALauM or SoDitnc. In 
cases of nervous debility care must be taken 
that they do not derange the digestion 
Iron, 1, S, 3, 4. Very useful. When stomach is 
at all iiTitable the carbonate is often best. 
Weak anseruie girls with vomiting after food 
are best treated with the Perohloride. In 
coated tongue the ammonio^trate is often 
the best to be^ with. The maiate has been 
useful in pernicious anasmla. In gastric dis- 
turbance and constipation a combination with 
Bhnbarb is often very effectual. Where 
mucous membrane very flabby large doses of 
the perchloride. Cb^beate waters more 
often succeed than pharmaceutical prepara- 
tions ; one drop of the solution of perchloride 
in a tumbler of water is a good subetitute for 
them 

Lactophogphat* of Calcium. During nurs- 
ing, or alter exhausting purulent discharge 
Manganssb. May be given along with iron— 
not much use alone 

l^ux VoKlCA. Useful sometimes along with 
iron 

OXTOKN, S, 3. In anmmia from loss of blood or 
suppuration 

Pancreatin. In feeble digestion 
Pepsin. In feeble digestion 
Phosphate of Calcium. Dnring growth, or 
where system is enfeebled by dr^n of any 
kind 

QuiNiKB. In malnutrition 
SEA-BATHixa, 1. Good, but not in chlorosis 
WiNBB. Along with food to aid digestion 

Aneurism. 

Aconite, 1, 3. To relieve pain and slow the 
drculation 

Aliment. Low diet ; absolute rest 
Barium Chloride, 1, 3. In doses of I gr. 
Perhaps raises the arterial tension. It has 
been succensfully used 
CuLOBOFOEM. luhalod to relieve dy spncsa 
Electboltsjs. BometimM useful in causing 
coagulation within the sao 
Ebgotxn, 1. A local hypodermic injection has 
been snooesefnl 
SUCALVPTUB, 1. 

Ferhi Pkhchloripi Liquor. 1. To cause co- 
agulation on injection into sac 
Lead Acetate. Useful, combined with rest 
PoTAsaiuM looms. Very nseful in doses of 
gr. XXX. Sliould be combined with the recum- 
bent IKHdtiOU 

Terathum ViRiDK. Along with opium in 
quieting circoiation 

Angina Pectoris. 

Aconitk. 

Arsenic, 1. To prerent paroxyams 
Chamomile. In hysterioal symptomf 
Chloral. In full doses 
Ohioroform, 1. Cautiously inhaled to ease the 

Cold, 1. Applied to forehead gives relief 

Mtbes. To diminish pain, combined with opium 

— 

Hypodermically 


Angina Pectoris. 

Hitrite of Amtl. Gives great relief during 
paroxysms ; in atheromatous arteries must ha 
used with care 

HiTRins of Bodium and Potarbium. Less 
rapid than nitrite of amyl, but have more power 
to prevent return of symptoms 
Nitroglycerin. Like nitrite of sodium 
PHoepHORUS. During intervals to lessen ten- 
dency 

Potassium Bromide. In full doses will relieve 
the spasm 

Quinine. When any malarious taiut is present 
bi'RYCUNiNS. Sometimes useful In mild oases, 
in very smali doses 

Turpentine. Locally to the chest during 
j.>aroxysms 

Anus, Fissure op. 

Bkllai>onxa. Locally relieves spasms 
Benzoic Acm. As a local application 
BniMUTH, 1. With glycerine, as a local appli- 
cation 

Calomel. As ointment 
Carbc'N Oil, 1. As a dressing 
Cabtob Oil. To keep motions soft 
Chloral. Useful in tUlute solution (3 per cent.) 
as a dressing 

Chloroform, 1. Diluteil with half its hoik of 
alcohol, will aid healing 
CocALNK In ointment 
( V »LU*Dio,\ . Loc'all \ , to protect 
Dilatation, Poia iulk. Relieves spasm 
lUDUASTUi. Local application 
IcF., 3. To relieve pain after operation 
lODOFoiiM, jLX)CHlly, to heal and relieve pain 
loDo- FANNIN (holutiOD of iodluo iu tunuin). 
Useful locally 

Opium and Gall Ointment. Believes pain 
PoTARsruM Bromide. With five parts of gly- 
cerine locally 

Bhatany, 1. Injected after the bowels have 
l>een opened by eneuia 
SULPHUIL To keep motions soft 
Tannlv. Useful as a local application 


Aconite, 1. In the painful oontraction of the 
throat of singers 

Alum. As spray in chronic congestion of throat 
and larynx, with hoarAcness 
AMMitNiUM Chloride. As vapour in laryngeal 
catarrh 

Aroknti Nitras, 1, As local astringent 
ATiioPLNK. In hysterical aphonia ; must be 
pushed to produce physiological Hymj>toms 
Bkxzolv, Tlncture of. Inhaled In laryngeal 
catarrh 

Borax. A piece the aixe of a pea slowly sucked 
iu sadden hoarseness 

Chloroform, 1. In hysterioal and nervous 
cases 

Eleutricitv. Locally applied 
Ether. Like chloroform 
Glycerine of Tannin. locally, to pluu^ux 
loNATiA. Like atropine 
IPECACUAKHA. Wine as spray in laryngeal 
catarrh 

Nitric Ann. In hoarseness from fatigue or 
indigestion 

Nux VOMICA, I. Locally applied In impaired 
nervons power 

PoTAFiiiUM Nitrate, like Borax 
Hue, Oil of. As inhalation in chronic catarrh 
BULFUUitoue Acm. As spray or inhalation, in 
clergyman's sore-throat 
Tufuemu Bath. In acute laryngeal oatarrh 
Ueaeium, Nitkatb of. As spray in very 
chronic catarrh 

Zofc Buu'Uate, 1. Local astringent 
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Aphthje. 

Alitmek BxfliccATtTM, 8. To aphthouft ulcers 
which do not heal 

Aboenti Kitras, 1. Local application 
Bismuth. As local application 
Borax. Ab honey or as glycerine, either alone 
or with chlorate of pote^ium 
Ohlorike Water. Locally applied 
Copper Sulphate. Wei^ eolution painted 
orer the aphthae 

OopT» Tuifolia. Infusion Is employed In New 
England 
Glyckrine. 

Hydrochloric Acid, 2. In small doses and 
as a local application 

Mercury. In the form of hydrarg. cum cretA In 
children, to remore the Indigestion on which 
aphthae frequently depends 
Mirrhal Acids. Dilute solution as paint 
NrrRic Acid. In small doses 
Potash t CM Chloratk. KKceedliigly useful as 
wash, 10 grs. to the o*., olouc or with borax, 
also given internally 

PoTAAHicu Iodide. As local application, solu- 
tion of 1-5 grs. to the oz. 

Quijtike I gr. every two or three hours. 
In aphtluB in Infants consequent on diar- 
rhoea 

Khubarr. To remove indigestion, as compound 
rhubarb powder 

Salicylic Acid, As looed application 
StiLPHCUOus Acid. As solution or spray, well 
diluted 


Apoplexy. 

Aconite. To lower blood-pressure and prevent 
further hcemorrhage, where pulse is strong 
and arterial tension high 

ARSBiac, 1. In cerebral congestion preceding 
aiioplexy 

Oou) Water. To the head when face con- 
gested 

CoLOCYXTH. As purgative 

Croton* Oil. As purgative, one drop on liack 
of tongue, or port of a drop every hour 

Diet and Hygiene, Prophylactic. Butcher's 
meat and stimulants to be taken very 
sparingly, exposure to heat, over-exertion, 
and especially anger, to be avoided 

BLATKRirM. In suppository, or as enema, 
during attack 

Blkctricity. To promote absorption, after 
partial recovery has takeh place 

Ice. To head 

Nitroolycerin, To lessen cerebral conges- 
tion 

PoTAABiirM Bromide. In combination with 
aconite 

PoTAHHiUM Iodide. To cause absorption of 
effused blood 

SnMULANTB. Cautiously exhibited when col- 
lapse is present 

Venesection or Leeches, 1. To relieve ar- 
terial pressure when apoplexy is threaten- 
ing 


Appetite, Impaieed. 

Oahkabis Ikdioa, 1. Produces an enormous 
appetite 

Pood. Savoury, well-cooked 
Oltcerine. 

lONATU. Corrects diseased appetite and 
hysteria 
Low Diet. 

Kmuo Acid. In tow dotes with a bitter 
Peptones. 

Btrtchkiks. Bapeoially in PhthUU 


Ascaris Lumbeicoides 

(Round-worm). 

Camphor. 

Carbouc Acid. As an enema ; unsafe 
Mucuna, 2. As an electuary 
Quassia. As an enema 
Santonin. 

Spigelia. Like Santonin ; to be preceded by 
a purgative 
Turpentine. 

Valerian. In convulsions 

Ascites. 

Acidum Nitricum, 1. In cirrhosis of the liver ' 
Aconite. In scarlatinal nephritis at the onset 
of the attack 

Apocynum Cannabinum. As diuretic -s 
Arhenic. In old persons with feeble heart } 
Ahclepias. In dropsy of cardiac origin \ 
Caffeine,!. In cardiac dropsy f 

Calomel. As diuretic m cardiac dropsy.«..J 
Cannabis Indica, 1, 3. As diuretic in acute 
and chronic Bnght’s disease with hsematuria 
Copaiba, Especially useful in hepatic and 
cardiac dropsy 

Croton Oil. In dropsy, in t of a drop doses ^ 
every morning 

CYTi-%uft Bcopabiuh, 2. In cardiac dropsy. 

and dropsy with chronic Bnght’s disease 
Digitalis. Best in cardiac dropsy; its action 
is increased by combination with squill and 
blue pill -> 

El \TER iUM. As hydragogue cathartic 
Gamboge. Like Elate rium. Large dose? 

tolerated 

Jaborandi. In anasarca and urjemia 
Jalap. In compound powder as hidragogue 
cathartic 

Milk Diet. Sometimes very useful when kid- 
neys are inadequate 
PoDOPHYLLiN, 1. In hepatic cirrhosis 
PoTAHHii Tartras Acida. In combination 
with Jalap in hepatic cirrhosis 
Squills, 1. As diuretic In cardiac dropsy. 
STILI.EKQIA. In hepatic dropsy 

Asthenopia. 

Atropine. To prevent spasms 
Hydrocyanic Acid, 1. In Irritable ophthalmia 
Hysteria, 1. A cause 
Masturbation, 1, Often a cause 
Myotomy, Intraocular, 1. To relieve spasm 
Phirostigma, 1. In the paralysis produced by 
diphtheria, and in senile asthenopia 

Asthma. 

Aconitk. In spasmodic cases, also in asthma 
consequent on nasal catarrh In children 
Alcohol, I, In oombinatiou with amyl nitrite 
in spasmodic asthma 

Alkaues, 1. In chronic bronchial catarrh 
Alum, 8. 10 grs. of dry powdered alum put on 
the tongue will arrest a spasm 
Ammonia Vapour, 1. 

Ammokiacum. Like Asafoetlda 
Amyl Nitrite. Sometimes checks paroxysm 
In spasmodic asthma and dyspnosa due to 
oardiao hypertisphy. Must not be given in 
chronic brouohitis and emphysema 
Xsx&THvncSy 4. As a temporary remedy In 
severe case* 

Antimony, S. In asthmatic oonditton* in chil- 
dren, ^ gr. of tartar emetic every quarter of 
an hour 

Apomorphxnk, 1. Bmetlo, where it is due to a 
peripheral blocking of the abstnbes 
AiaiNic, 8. In imiul doses In oases associated 
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Asthma. 

with bronchitis or simulating hay ferer, or 
in the bronchitis of children, or in dyspeptio 
asthma. Inhaled as cigarettes with caution 
Asafgbtida. As an expectorant where there it 
profuse discharge 

Belladonna. Internally in large doses to 
lelieTe paroxysm. It should only be ad' 
ministered daring a paroxysm and then poshed 
Bromides. Only available in true spasmodic 
asthma ; soon lose their effloaoy 
Caffkivk Citrate, 1. In low dose, 1-6 grs,, 
which vanes with the case 
Camphor, 1. Or. Ij. combined with gr. j. of 
opium in spasmodic asthma 
Cans ABiJB Indica. Sometimes useful in chronic 
cases 

Chamok-Lkathbr Waistcoat, S. Reaching 
low down the body and arms; in bronchial 
asthma 

Chloral. Daring paroxysm 
Celoboporm. Relieves when Inhaled from 
tumbler or with warm water 
Coffee. Y ery strong danng paroxysm 
CoLCHJCCM, In gouty cases 
OoNiiTM, 1. Palliative in a chronic case 
Oocntkr-ibiutation, 1. Applied for a short 
time only at frequent intervals 
Cbkasotr. Vapour in bronchitic asthma 
Datura, See Stramonium. 

Bthxr In full doses at oommencement of 
attack, or administered by Inhalation 
Bthyl Iodide, 1. 15 to SO drops inhaled will 

along with stramo- 
nium, belladonna, and tobacco 
Oalvanism of Pneumooastric Beoiok. Posi- 
live pole beneath mastoid prooess, negative 
pole to epigastrium 

Gelbemium, 2. Useful In some oases, but after 
a time may fail 

Obindeua. To prevent or cut short attack ; 
u«(ed as cigarette 

Htot^cikk, 2. In spasmodic asthma 
luDLVS, h Painting the line of the pneumo. 
gastnc nerves with liniment or tincture in 
pure spasmodic asthma 

1f£ 4 ACUAXBA. As a spray in bronchial asthma, 
especmlly in children ; useless in true asthma 
Lobelia. To prevent and cut short paroxysm. 

Cautiously in cardiac weakness 
MEKrnir, 1. In spasmodic and bronchitic 
asthma combined 

Morfhlnk. Combined with Belladonna rery 
useful 

I^iTROoLTCERnr, 1, 2, 8. In faronohltic, ne- 
phritic, and spaamodio asthma 
Nux Vomica. In dj-speptlc asthma 
Opium. Hypodermically, during paroxysm 
OxYOEN. A« inhalation daring paroxysm 
PbI'Bin. Exceedingly useful in prerenting 
attacks in dyspeptic subjects 
PiLocAJimx, 2. In spasmodic asthma, sub- 
cutaneonsly ; also in humid asthma if there is 
no cardiac dJiatation 

P<»TARt<ILM BtUiMlDE. 

PoTAMiUM Iodide. In large doses, when 
a^rthma due to acute bronchi^ catarrh 
PoTAfwiUM Kitrate. Inhalation of fumes of 
touch-paper relieres paroxysm. Sometimes 
adrisAble to mix a little chlorate with it 
Ptkidine. In bronchial asthma rapour to be 
luhaied 

Quebracho, 2. Good In nephrltlcaod spasmodic 
asthma 

Quinine. Daring intenrals when attacki are 
periodical 

R^bcin, 1. Relieres dyspnosa 
SiLTRR KmuTB. Has been injected into 
trachea 

Sodium arekniatr, l. Tonic, acta probably on 
respiratory centre 


Asthma. 

SoDniM Nitrite. Like Nitroglycerin 
Sodium Phosphate, 1. Sometimes effloaoions 
Stramonium. Sometimes very useful. May be 
made into cigarettes, or 20 grs. of dried leaves 
may be mix^ with nitrate of potassium, and 
the fumes inhaled. A little powdered ipecac- 
uanha may often be added 
Btrtchninb, 2. In weakness of the respiratory 
centre 

Sulphur Pumbb, 1. In bronohltlo asthma 
Tobacco. Smoking is sometimes beneficial 
Turkish Baths. Id bronchial asthma 

Astigmatism. 

Suitable Glasses. 

Atheroma. 

Ammonium Iodide. To promote absorption 
Arsfnic, 2. Often useful, especially where 
there are cerebral symptoms 
Cod- Liver Oil, 2. 

Diuitaus, 4. Requires caution ; useful in 
general capillary atheroma 
PHosriiORUs. In minute doses, along with cod- 
liver oil, in cases with cerebrid symptoms 
Quinine. Like Arsenio 

Atrophy. 

AnsENic. In muscular atrophy 
Kleci uicmr. 

Massage. 

OuvK Oil. Inunction to atrophied parts 
Stbtchnlvk. 

Balaxitis. 

Astringent Lotions. Alum ; sulphate of zinc 
Lime Water As lotion 
Mehccrt. Yellow wash, as lotion 
Oiu 

Bed-sores. 

Alcohol. As wash to prevent; afterwards 
dust with iiow'dered starch 
Alum. With white of egg, m local application 
Balsam of Peru and Unouk.vtum Resinas, 
1. Equal ports spread on cotton wool 
Charcoal. As po<^tlces, to stop bed-sores 
Galvanic Couplet. Of sine and silver ; one 
element on sore, the other on adjacent fiart 
Glycerine. Prophylactic local application 
Hydrahgyhi Pkrchiahudum, 1. A solution 
mixed with diluted spirits of wine 
Iodoform. 

Medicated Poultices, 1. Patient to He with 
poultices under the parts likely to be af' 
fected ; if fentor, cataplasma carlionls ; if 
Kloughlng, addition of Bidsam of Peru 
Quinine, L Local dieaslng. 

Bilveb Nitrate. Dusted over open bed-som 
Styptic Colloid. 

Tank ATE of Lead, 1. At an early stage 

Biliousness. 

Aconitf, As adjunct to podophyllum 
Alkxusk. In indigestion due to obstraotUm to 
the flow of bile 

Alkaunk Mineral Waterii, 2. In catarrh of 
the bile-duct, early stage of cirrhosis, and ob- 
struction to the b^tio circulation 
Alois. In constipation, and in deficient secre- 
tion of bile 

Ammonium Ckloridi, I. In janndioe doe to 
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Biliousness. 

catarrh of the bile-ducta ; early stage of 
cirrhosis ; deficient intestin^ secretion 
Ammonium Iodide, 2. In catarrh of duodenum 
and biliary ducts, in the early stage of cirrhosis, 
in the malarial cachexia; efficacy increased 
by the addition of arsenic 
Akqostuba. In bliions fevers 
Abokntx Oxidum. 

Bryonia. In bilious headache 
Calomel. 1. In excessive production “with 
deficient secretion ; Calomel or Blue Pill at 
night and in the morning a Black Draught 
Calumka. As stomachic tonic 
Garlhbad Water. A tumbler sipped warm 
(luring dressing very useful 
Buonymin,!. At night, followed in the morning 
by a saline purge 

Frikdiucubhall Waters, 3. A wineglassful 
ill a tumbler of hot water slowly sipped while 
dressing in the morning 
Horhk Kxebcibe. 

Hydkastib, 2. When chronic gastric catarrh 
is present, in chronic (»tarrhof the duodenum 
and bile-ducts, with inapissation of the bile 
and gall-stones 

Mavoan’KHE. In malarial jaundice 
Meiktrial Cathartics. In moderate doses 
night and morning, or In small doses more 
frequently repeated. Especially useful, when 
stools are pale, la the bichloride 
Milk Cure. In obstinate cases 
Mineral Acidh. Nitrohydrochlorlc acid es- 
pecially useful in chronic hepatic affections, 
dysentery and dropsy of hepatic origin 
PuDOPHYixuM, In place of mercury when 
stools dark 

Rhubarb. As hepatic stimulant 
Sodium Puobi’Bai'K, 2. In bilious sick head- 
ache ; also in the catarrh of the gall-duct in 
children, dose, 10 gr. 

Stilunhia, 2. In cirrhosis; torpidity and 
jaundice following intermittent fever ; ascites 
due to hefMitic changes ; in deficient secretion 
to be combined with Nux Vomica 

Bladder, Irritable. 

Alkalies, 2. Vegetable salts, especially of 
potassium w hen the urine is acid 
Aquapunctuuk,2. 

Belladonna. In the irritable bladder of 
children more e'^pi'olally causing nocturnal 
incontinence of urbie 

Bkneoatb of Ammonium. Like Bensoic Acid 
BiNZoio Acid. In large prostate, and alkaline 
conditions of urine 

Buriiu, 4. In combination with the vegetable 
salts of jiotassium in a very acid condition of 
the urine 

Canthauideh. In women without acute inflam- 
matlnu or uterine displacement ; also in the 
irritable bladder produced by chronic enlarge- 
ment of the prostate 
Copaiba. In chronic irritability 
CuBEBa, Like Copaiba 
lioi'H, 4. Useful in a few oases in large doses 
Indian Corn Silk (Zba Mays), 4. A mild 
stinmlant diuretic ; infusion od lib. 

Farkira. In chronic Irritable bladder 

Bladder, Paralysis of. 

Cannabis Indica. In retention, from spinal 
disease 

Canthaiupeb. In atonic bladder, painting 
around the umbilicus with the Aoetum 
Ebqot. In pvalysls, either of bladder or 
sphincter, when bladder so that urine Is re- 
tained, and Incontinence in sphincter 
OixVAJfUM. In lumbar region 


Bladder, Paralysis op. 

Nicotine, 1. 3j. of a 4 per cent, solution of 
nicotine injected by catheter and then with- 
drawn in a few minutes 
Strychnine. 

Blepharitis. 

Alkaline Lotions. Warm, to remove the se- 
cretion 

OuPRi Sulphas. Dropping in a very dilute 
solution 

Iron. To remove the anaemia usually present 
Mercury (Unguentum Hydbabgyri Nitra- 
TiK). Most useful application. If too strong, 
dilute with vaseline or simple ointment 
Pulsatilla. Internally and locally 
Silver Nitrate. Pencillmg the border of the 
hd with the solid 

Boils. 

Acid Nitrate op Mercury, 1. To abort at an 
early stage 

Arnica, 1. Locally as an ointment, and also 
Internally 

Arsenic. To lessen tendency to recurrence 
Belladonna. Internally, or as local applica- 
tion 

Boric Acid, 1. As a dressing 
Calcium Bulphidk, 2, 3. Occurring in strumous 
subjects or otherwise , to hasten maturation 
or abort 

Camphorated Alcohol. As local application 
in early stage 

Carbolic Acid. Injection 
Cm'sitc, 1. 

Coca INI-:, 1. To allay the pain 
Collodion. Paint^ over whole surface to 
alxirt in papular stage ; and over base, leaving 
centre free, m pustular stage 
CouKTKR-mRiTATiON. By plasters surrounding 
the boll 

Opium. Locally to remove pain 
Phosphates, 2 4. Especially of sodium as a 
constitutional agent 

Potassium Chlorate, 1. As an alterative 
Poultices. To relieve pain and hasten ma- 
turation 

Silver Nitrate. Strong solution painted over 
the skin round boil 

Strappino Properly applied gives great relief 
Subcutaneous Incisions, 1. 

Sulphides. In small doses to abort or hasten 
maturation 
Sulphites, 1. 

Sulphur Waters, 2. 

Unguentum Hydbaroyri, 1. Early applied 
around will prevent idoughing 
Teast, 1. Sss. ter die lor an adult very useful 

Bone, Diseases of. 

Calcium Salts, 2, 4. The phosphate in rickets, 
in delay of union of fra^ures ; the chloride 
in strumous subjects 

Cod-Ltv'br Oil. In scrofulous oonditiong 
Iodine. Alone, or with ood-liVer oil 
Iodoform. As a dressing to exposed bone 

Breath, Fetid. 

Benzoic Acid. In spray 
Camphor. 

Carbouc Acid. Dilute solution as wadi to 
month 

Chlorxns. liq. chlori and chloride of lime as 
lotion 

Pkrmanqanatb or Potassium. As wash to 
mouth 
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Bright’s Disease. 

Vide Albuiokubu. 

BRONCHlECTASrS. 

Chloriks. As inhalation to lessen fcetor 
Orkabotb As inhalation 
looiNK. As inhalation 
Phosphates and HYPOPHOSPHirm 
Qcixine 

Tersbxne. As inhalation 

Bronchitis, Acute. 

AcoNTTR, 2. V*! every hour at commence- 
ment of an aonte catarrhal attack 
Actjka Rackmosa, J. In acute catarrh and 
bronchitis when the more active symptoms 
have subsided 

AiJi AL1E8, 4. To render mncns less viscid 
AMBKH Oil, 4. CJounter-irritant over spine In 
children 

Ammomacdil Very useful in old people 
Ammonicm Cakboxatk, 2 ’liN’liere much ex- 
pectoration and much depression ; or where 
the mucus is very viscid and adherent 
APOMonPHUfE, 4. Causes a copious expectora- 
tion in the earlv stage 
Ahafoetida. Like Amraoniacum 
Bklladov.va, 1. In acute bronchitis of children, 
to stimulate respirator} centre 
Benzoin and Benzoic Acid, 8. 5j. inhaled 
from hot water eases cough and lessens ex- 
pectoration 

Bleed [NO, 1. Prom the superficial jugular 
veins In severe pulmonary engorgement 
Chloral Hvdratk, 1, 4. To be used with 
caution to allay pain 
Cod-Liver Oil, 1. Relieves 
CoLCKiCDiC In gouty cases 
Copaiba, A In advanced stage of disease 
CotryTKB-iBRTTAKTS, 3. Drv-cupping most effi- 
cient in acute cases ; mustard leaves ; mustard 
ponltioes 

Croton Oiu 3. As liniment ; vesication most 
not be pTO^oed 

CcTBEBS. When secretion copious 
Dbmctlcentb, 4. Liquorice, linseed 
Eucaltptdb, 1, 4. As liniment combined with 
Belladonna in the early stage. Internally In 
the late stage 

Qaruc, Oil op, A In the acute bronchitis of 
children 

Ipecacuanha, 1, f, 8, 4. When expectoration 
scanty, drynees In chest, ipecacuanha in large 
doses'; also when expectoration has become 
more abondanA but difficnlt to expel 
Jalap, 8. With Bitartrate of Potassinm instead 
of bleeding in engorgement of the right side 
of the heart 

Lead, 8. In profuse discharge 
Lobelia, 3, 8. a When cough is paroxysmal and 
there is much expectoration slightly nanseaot 
expectorants are good, combined with opium 
Mercuet, 1. In some <sum useful where there 
Is much ooDgestion and little secretion 
Hoefhine, 8. iHnr. oombined with quinine 
(gr. X.) will abort the attack U given early 
enough 

MuiiCARXNE, 8 . In doses of | gr. at the com- 
mencement of the attack ; welt combined with 
digitalis 

Mustard, 8. Poultice in acute bnmcbitls of 
children and adulte 

Mitric Acid. When expeotomtloo free and too 
oopions 

Opium . As Dover’s powder to cut short attack, 
and along with expectorants to lessen cough 
PILOCABPINE. 8. With abundant exudation 
POTAMIUM Chlorate. 1. First increases the 
fluidity of the expectoratton, then dimliiishee 
it in quantity, IncreaMng the feeUng of taUef 


Bronchitis, Acute. 

PoULTiCBB, 8. In children to enoirole the whole 
chest 

Quininr, 8. To reduoc temperature 
Banuuinaiua, S, 4. After acute symptoms have 
subsided 

Senxoa, 4. In the advanced stage of aonte 
disorder 

Squills, Sypup of, 2, 4. Oombined with Tinct. 

Oamphorae Co. after acute stage is over 
Tartar Bmitic, 2, 8, 4. In dry stage to pro- 
mote secretion ; most useful in the first stage 
Turprntink, 8, 4. When expectoration very 
profuse ; also as inhalation or stupes 

Bronchitis, Capillarv. 

Alum, 2. As a nauseating expectorant and 
emetic 

Ammo.vium Carbonate. Much fluid or viscid 
expectoration and livldity oommeucing. Also 
as au emetic 

Ammonium Chloride, 8, 3. To promote se- 
cretion 

Ammonium Iodide. In small rapid doses re- 
lieves much 

Apomorphine, 2. To produce a plentiful fluid 
secretion ; also as nauseant expectorant 
Camphor, 2. As expectorant and stimulant 
CUPPINO. Four to six drj cups over the back 
often give very great relief, ond if the pul- 
mouary congestion appears very great wet 
cups should be placed instead, and B-10 os. of 
blood withdrawn from aiiult 
Bthvl Iodide, 2. As an Inhalation 
Iodides, 2. Are very servicealilc to diminish 
viscidity of expectoration If given In very low 
doses 

Ipecacuanha. As expectorant and emetic 
Mustard. As poultices 

PiLOCARPLVE, 2. In abundant nou-purulent 
exudation ; not to be used in dilatation of 
veins and right side of the heart 
Poultices, Over whole chest 
Skrpentaria. In children as a stimulant ex- 
jicctorant 

Subsulphats OP Mercury, 2. As nauseant 
expectorant and crootic 

Turpen riNE, 2. In languid clronlatlon in the 
capillaries 

Bronchitis, Chronic. 

Acidh, 3. To diminish a chronic eopions ex- 
pectoration 

Act^ Rackmosa, 1. Sometimes relieves the 
hacking cough 

Alum, 1. In children with copious expectora- 
tion in doses of gr. ilj. 

Ammonia. When there is difficulty in bringing 
up expectoration 

Ammoniacum. Very useful, especially In elderly 
people 

Ammonium Chloride, 2, 8, 4, To render the 
secretion less viscid 
Antimony. When secretion scanty 
AJuiSNfc, 8, 4. In emphysema and asthmatio 
attack as cigarettes, where there it much 
wbeexiitg and tittle bronchitis following the 
sudden disappearance o! eexematous rash 
AEAFcrriDA. tike Ammoniacum 
Balsam op Peru, A When expeotonttou 
oopions 

Balaam op Tolu, 8. The same 
BxLLADfiNMA, 1. To Children choked with te« 
oreiioD girt iqj. of tincture entry hour to 
stimulate ren>lratory centre. It also leestu 
the seeretiofi 

Benzoin, 8, At inhalatioii or u spray 
Buroundy PtTcn, 4. Bmplaetmm (a oliroiiii 
bronchitis 
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Bronchitis, Chronic. 

Oampbor 

Oannabis Indica, 1. In rerv chronic cAscfl 
Oarbouc A.C1D. As inhalation or as spray 
Oarboxic Acid Gas, 1. Inhaled 
OHAMOIS-LUlATHKa WAISTCOAT, 8. 

Ohrkrn, 1. The flnid extract renders expec- 
toration easier, and paroxysms less frequent 
Ohlorad Hydratk, 1. A solution of gr. x. to 
Sj. nsed as a spray to allay cough 
Godkine. In place of opium when the latter 
disagrees 

Cod-Liver Oil. One of the most useful of all 
remedies 

CoLCHicuM. In acute cases 
CoKiUH, 1. The vapour to relieve cough 
Copaiba. Like Balsam of Peru 
CRKAWtre, 1. Inhaled to allay cough 
Crude Petuolbum, 1. In capsules or pills in 
chronic bronchitis 
CUBKBS, S, 4. Like Copaiba 
Dioitalw. Where heart is feeble, especially in 
the aged 
Bmrtich 

Eucalyptub. stimulant expectorant 
Galbavum, 3. Like Ammoniacum 
Gallic Acid. With profuse discharge 
Grindelia, S. Expectorant when the cough is 
troublesome 

Hydrabtis. In chronic ooryxa 
loDiDRH S, A.\o Iodine, S. As inhalation or 
liniment to chest, to lessen expectoration tn 
chronic bronchitis ; in the hoarse hollow 
oongh of infants after measles 
Ipecacuanha, l, 3. Wine as -^pray, with much 
ex|)eotoration ; in emetic doses in children 
where the bronchioles are blocked up with 
mucus 

Iron. When expectoration is profuse 
Koumibs-Cubr. 8. Sometimes very useful 
Lobelia, 8. When there is spasniodio dyspnoea 
Mbrcobt, 1. To diminish congestion 
Morphine, 1, S. To quiet cough, In small doses 
Nitric Acid, 1. In mixtures to remedy the 
effe<'t on digestion produced by sedatives like 
opium 

Opium. To lessen secretion and oough 
pHOBPHA'rES, 3. In very chronic cases 
PiiYsosTiOMA, 4. In chronic cases with great 
dyspucea 

Plumbic Acetate, 1. In profuse seoretlon 
PoTAHBiUM Iodide, 1. In combination with 
Antim. Tart, in cases of great dyspnoea. The 
carbonate in viscid secretion 
Sanouivabia, S. With other expectorants 
Ben ko a , 8. When expulsive efforts are feeble 
Bkkpkntaria. Like Senega 
Spinal Xce-bao, 8. In exoesslve secretion 
Bquili.. Where expectoration is thick 
S ruAMONiuii, 1. In dry oough 
Strychnine, 2. As respiratory stimulant 
Sulphur, 8. Where expectoration copious, 
bronchitis severe, and constitutional debility 
Sulphurous acid Gas, 1, 8, 8. As inhalation 
or spray 
SUMBUL 

Tar. To lessen secretion and allay chronio 
winter oough; may be given in pill or as 
spray 

Teukbenb. Internally, or as Inhalation 
Turkish Bath, 8. To clear up a alight attack 
and to render the patient less susoeptible to 
taking cold 

Turpentine, L Liniment to chest tn children 
Zinc Oxide, 8. To oontrol too profuse a 
secretion 

BbONCHORRH(EA. 

Alcohol, 9. Aooordingly as it agrees or dis- 
agrees with the patient 
Alum, 4. A remote astringent 


BrONCHORRH(EA. 

Ammoniacdii, 8. In old people 
Ammonium Carbonate, 2. Stimulant expec- 
torant 

Ammonium Chlorids, 2. Stimulant expec- 
torant 

Ammonium Iodide, 3. Small doses frequently 
repeated ; value Increased by the addition of 
arsenic 

Abapcetida, 3. Like Ammoniacum 
Astuinoent-h, 4. 

Carbolic Acid, 2. As spray 
CoD-LrvER Oil 

Copaiba, 2. Stimulant expectorant ; to be 
given in capsules 
CuBEBS, 2 Like Copaiba 
Eucalyptus. Sometimes very useful 
Gallic Acid, 4. Remote astringent 
Grind ELIA, 2. Respirator}’ stimulant 
Iodine. As counter-irritant to chest, and as 
inhalation 

Lead Acetate, 3. To lessen secretion 
Myrtol, 2. In profuse foetid expectoration 
Oleum Pint Sylvkbtris. As inhalation 
Quinine, 2. Tonic. 

Phospfiatbm, 2. Tonic. 

Spinal Ice-bag, 3. To lessen secretion 
Sulphurous Acid Ga.s. Ab inhalation or 
spray 
Tkrebenk 

Turpentine, 2. Stimulant expectorant, and 
also as iuhalatioQ 

Bruises. 

Aconite. Liniment locally, to relieve pain 
Arnica. As local application, no more use 
than alcohol, and sometimes gives rise to 
much inflammation ; this it will do 11 the 
skin is abraded 

Capsicum. To remove discolouration of bruise 
CoMPBEBSED SPONOK, 1. 

CONT'ALLARIA (S<>LOMON’fl SEAL), L The Jttice 
from the fresh root will take away a * black 
eye’ 

Hamameub, S. Locally 
lex, 1 

Lead Lotions. To allay pain 
Oil op Bay. Same as Capsicum 
Opium. Local application to relieve pain 
Spirit Lotion, 1. 

Sulphurous Acid. As local application cmi- 
stantly applied 

Bubo. 

Arokntic Nitrate, 1. A saturated solution^ 
applied over, will often effect absorption 
Blisters, 1. Followed up by application of 
Tinct. lodl, will cause absorption 
Chloral Hydrate, 4, 25 per cent, solution^ 
antiseptic and stimulant application 
Copper Sulphate, I, Gr. iv. to 3j. 
Hydraroyri Perchloridum. 1. l^idermis Is 
first removed by a blister and then a saturated 
solution applied ; a poultice is then applied to 
separate the eschar, leaving a healthy nloer 
Ice. To relieve pain and lessen inflammation 
Iodine, 1, 8. As counter-irritant applied round 
the bubo 

Iodoform, 1,4. As local application 
Lead Lotions, 1. Compresses soaked in these 
will abort, or assist In the healing process 
Mercury. As local application artw opening 
bubo, when syphilitic affection is great 
Nitric Acid, 1. As local applioation to in- 
dolent bubo 

Peroxide or Htdroqsn, 8, Washed and 
dressed with Unt soaked in it 
POTAfWA Fuba, 1. To i^pen, instead of the knife 
PoTAESio-TARTiUTS ot Irok. Local and 
general 

4 a 
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Bubo. 

P0TA88JITM Chlorate, 1. Powdered finely and 
then applied 

Bilyrr Nitrate. Lightly applied to surface 
in indolent bubo 

SxTLPBiDSs, 3. To check suppuration ; not so 
nsefnl as in an ordinary abscess 
Tartar Emetic, 1. When inflammation acute 
and lever considerable 

Bunion. 

Iodine. Painted on in indolent forms 
Rkst. When thickened and painfuL Pressure 
is removed by thick plasters, with a hole in 
the centre 

Burns and Sc.^lds. 

ALKAUE8, 1. Soon remove the pain If exposed 
to the air after application 
Axmc, 1. Finely powdered over foul, bleeding 
granulations 

ANHYDROUS DRRBSDfGS, 1. 

Argknti Nitran, 1. Wash with a solution of 
gr. iv. to gr. vii]. to 5]. and wrap in cotton 
wool 

Bismuth and Glycerine, l. A thick paste 
of the subnitrate protective 
Boric Accd, 1, 2, 3. Useful as ointment or 
lint dressings, or as Boric Oil 
Carbolic Acid. One to six of olive oil, locally ; 
1 per cent. solution relieves pain and prevents 
suppuration 

Carbon Oil, 1, 4. In recent bums 
Chalk, Oil, and Vlvegak, I, Applied as a 
paste of a creamy consistence relieves pain at 
once 

Chlorinated Soda. In dilute solution 
Chloroform, Oltte Oil, and Lime-Water, 1. 

Soon relieves the pain 
Cocaine. 3. As lotion to allay the pam 
Cod-Liver Oil 
CoLD, 1. Instant application 
CoixoDiON, 2, 3, Flexile, to protect from air 
Cotton Wool. To protect from irritation and 
so lessen pain 

Creaaote. 1. Like Carbolic Acid 

Oalla:, UxouENTtTti, 1. To prevent cicatrix. 

Formula : Ung. galUe, Adipis 3j. 

JcE TO Spine, 1. 

Iodoform, 1. Local ansesthetic and antiseptic 
Lead Carbonate. As white paint for small 
bums ; should be applied instantly 
Lime, 3, As Lin. Calcis, or llme-H'ater with 
linseed oil 

LlXIMENTUM TKRERINTHLN.«, (KeNTISH OINT- 
MENT, U.&P.), 2, 4. To be applied at once to 
the injury 
Caeum, 1. 

Oil and Litharok, 1. Applied as a varnish 
containing 6 per cent SalU^lic Acid 
Ol. ]1knth.« Pipkritjk, 1. Painted on 
Phytolacca. To relieve pain. 

Potassium Chlobati;, 1. Solution of gr. v. to 
Jj. locally 

Bhubarb OiNTMKNT, 1. Oo* part of root to 
two of lard 

Salicylic Acid, f. One to sixty, olive oil 
Soap Suds, 1, Instead of alkali, if it is not at 
band 

Sodium Bicarbonatx. I. Immediate applica- 
tion of a saturated solution 
fiTiMiXANTH, Local, 1. Such aa Ung. Eeslns 
afterwards followed bj astrlngenta 
Thymol, 1. 1 per cent, in Olive Oil, local 

ansesthetio 

Trbacxr, 1. A useful bandy remedy for 
drestfing 

y^xtLM Bath. Keep whole body, witti excep- 
tion of head, totally immersed for tonie days 


Burns and Scalds. 

in very extensive bums or scalds. It relleres 
pain, although it may not save life 
Whiting and Water,!. Mixed to the thick- 
ness of cream and smeared over, exoluding 
the air, gives instant relief 
21inc Ointment and Yarslinx. In equal parts 
for dressing 

Bursitis. 

Bliptkrr. Most useful 
Carrolk’ Acid, 4. As injection 
Fomentations. To relieve pain 
Iodine. When chronic, Lin. lodi may be used 
as a blister, or the liquor, after blistering or 
a.'ipimtion 

CACHEXI.E. 

Air. Fresh 
Aliment. Nutritious 

Ammonium Carbo.natk. With bark ; after 
acute illness 

Arnica. Internally, in bad oases 
ARSENIC, 1, 2. In iitalariHl, also in oanoerons, 
cachexia ; in chronic malaria, oomhlncd with 
iron 

Baths. Turkish bath useful 
Chalybeate Waters, 2 
Cholagogubr. Most useful before, or along 
with, other remedies, and especially in malarial 
cachexia before the administration of quinine 
BLFX^TRlCm', 1 

Eucalyptus, 2. In general cachectic con- 
ditions ‘ 

EuoNiMiN. As cholagogue 

Fkrri Succinah, 1, 2. In malarial cachexia; 

iron generally in all auiemlc conditions 
G LYCi-JiiNit, 4. As a food 
Gkapk Cure 
Hydrastis. In malaria 
Manganese, 2 . Along with iron and as syrup 
of doable iodide 

Massage, 2. Exceedingly useful 
Mercury. In syphilitic cases ; jer Cliolagogues 
Nitric Adi), lu debility after acute disease; 
in combiiiHtiou with the fresh decoction of 
bark 

Oil and Fatb, 2. Cod-llver oil very useful. 
Cream as an addition to food; oil as in- 
unction 

Phosphates. In caohexisD attended with much 
discharge 

PftospEATK OF Calcium, 1. In sorofuloni 
phthisis and malnutrition 
PoDOf'HYi-LiN. As cholagogue ; in children of a 
few montlis old Improperly fed ; In alcoholio 
excess ; chronic morning diarrhcea 
Poi Assn;M Iodide. In syphilitio and resulttug 
oontUtions 

PuiuiATn'MS, 8ALINR. As adjuncts to ohoU 
gogues 

Qulvink, 2. In various forms of oaohexla 
Saksai^rilla. In syphilis 

Calculi, Biliary. 

Aliment, 2. Absence of starch and fat recom- 
mended 

AN^THmoi, 4. During the passage ol the 
calculus 

Belladonna, 4 , BeUef during spasm 
Oarlbbad Watkiw, L Prophylaotio 
Chuihal Hydrate, L. To relieve pain during 
paroxysm ; good tn combination writh morphine 
Cmlorofobm. Inhalation from tumbler, most 
useful to relieve paroxytm 
0>UKTKR-ltUUTATlON, S, To l«Um pOlU dorlllf 
passage 
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C!Alculi, Bilubt. Cancer. 


Obsabotb, 1. Where the mischief arises from 
the intestinal canal 

Bketics, 4. Of doubtful ralne in aiding the 
expnldon of the calculus 
FSBBX SucoiNABy 1. As a Bolrent for existing 
stones, and propl^lactic 
PXRBi Pbrohlob. Tinctuba, 1, Like Oreasote, 
as an astringent. Useful if renal changes 
oomplioate 

IiuDiw, 1. In doses of gr. ]. for its cholagogue 
properties 

Hkrcurt, 1. The green iodide, with manna and 
soap as a pill 

MoETHiNSf ^ gr. (repeated if necessary) with 
gr, atropine, subcutaneously, to relieve 
pain and romiting in paroxysm 
2<iiTBic Acid, L Hepatic stimulant and altera- 
tire 

Nitro-Hydrochloeic Acid, 1. Same as Nitric 
Acid 

Nitbo-Htdrochlohic Bath. To cause expul- 
sion of calculus, and to relieve pain 
'Oil, 1. In large doses has been followed by the 
expulsion of gall-stones 
Burton Sfa, 1 

Salicylate of Sodium. As prophylactic 
Sodium Carbonate, 1. In large quantity of 
hot water during passage of stone. At first 
there is usually vomiting, but this soon 
ceases 

Sodium Phosphate, 1,2. In 20 or 80 gr. doses 
before each meal as prophylactic. Should be 
glF^n In plenty of water 
Spbudkl Spa, 1 

Turpentine and Ether, 1, 2. Durandc’s 
remedy. Equal parts to relieve pain during 
paroxysm ; also occasionally as prophylactic 
along with a course of Carlsbad or Vichy 
water 


-Calculi, Renal and Vesical. 

Alkalies, 2, 8. To resolve calculi, potash and 
soda to be used 

Alkaij^s'e Mineral Waters. Especially Vichy 
and Bethesda 

Ammonium Benzoate, 2. To resolve phosphatic 
calculi 

ANACBTtfKTica. To relieve pain during passage 
of calculus 

Belladonna, 4. Sometimes relieves the pain of 
the passage of caloulus 

Borocitiute of Magnesium, 1, 2, To dissolve 
uric acid calculus. Formula : Magnesil carb. 

Acid, citric., SiJ.; Sodil biborat 51j.; Aquie, 
fvllj. m. slg. ; 3ii. ter die 
Oalumba. To relieve vomiting 
Oabtor Oil. As purgative 
Chloroform. As In biliary calculi 
OoTTOK Hoot. As decoction to relieve gravel 
and strangury ^ ^ 

OOUNTKR-IRBITANTB, 8. To lesscu patu during 
passage of calculus 
Cows’ Urine (Hlppurio AoldM 
Mineral Waters, especially Wlldungcn 
Morphine. Hypodennioolly, as lu biliary cal- 
culi 

Kitrio Acid. Dilute, as injection into the 
bladder to dissolve phosphatic oalonll 
POTARHIUM Boro-Tautratb, S. More efficient 
than the magnesium salt ; prepared by heating 
together four parts of cream of tartar, one of 
boric aol^ and ten of water. 20 gr. three 
times a day well diluted 

PoTABsirm OiTBATE. In hiematnria with nno 
aold oxystals 

^ATIB, i)»TiLLSP. As drink 


Acetic Acid. As injection into tumours 
Acid Nitrate op Mbbcubt 
Acids. Internally in cancer of stomach 
Aluminium Sulphate, 1. A caustic and disin- 
fectant application 

Argsnti Nitras, 1. A saturated solution iu- 
ected in several places ; to be followed by an 
njection of common salt of a strength of 1 In 
1,000 

Arsenic, 1, 2, 3, 4. As local application, causes 
cancer to slough out. Sometimes successful 
when the knife fails, but Is dangerous. In- 
ternally, in cancer in stomach lessens vomiting. 
Supposed to retard growth of cancer lu stomach 
and other parts 

Belladonna. Locally relieves pain. Used in- 
ternally also 

Bismuth, 2. To relieve pain and vomiting in 
cancer of stomach 

Bromine Chlorides, 1. Alone or combined 
with other caustics. To be followed by a 
poultice 

Bromine, Pure, 2. As caustic to use round 
cancer 

Carbolic Acid, 1, 2, 3. As application or in- 
jection into tumour to lessen pain, retard 
growth, and diminish fcetor 
Carbonic Acid, 1,3. To relieve pain in uterine 
cancer 

Caustic Alkaues, 1. In strong solution dis- 
solve the cells. 

Charcoal Poultices. To relieve pain and 
fcBtor 

Chian Turpentine, 1. Benefits cases according 
to the experience of some— of others, it is use- 
less 

Chloral Hydr.V'^ 3, 4. To lessen pain 
Chloroform. Vapour as local application to 
ulcerated cancer 
Chromic Acid, 2. As caustic 
Citric Acid. As lotion to allay pain, 1 in 60 
Codeine, 1. As a sedative in cases of abdo- 
minal tumour 

Cod-Liver Oil, 1. In cachexia 
Coffee, 1. Disinfectant, applied as fine powder 
CoNiUM, 2, 3, 4. As poultices to relieve pain. 
Used internally also 

0a8 Cautery, 1. A form of actual cau- 
tery 

GlLYt KRiXK of Carbolic Acid, 3. Same as Car- 
bolic Acid 

Glycerine op Tannin, 8 . Mixed with iodine, to 
check discharge and remove smell in uterine 
cancer 

HiEMATOXYUN EXTRACT, L To a fuugating 
growth 

Hydrastis, 1,2. Palliative application 
Hyobcyamus. Bruised leaves locally applied 
Iodoform, 1, 2, 3. Locally, to lessen p^ and 
foetor 

Iron AND Manganese. Internally as t^oics 
Lime, 1 . As caustic 

Opium, 3. Locally and generally, to relieve 
pain 

Papain. As local application or injection 
Pepsin. As iujection into tumour 
Potassium Chlokatk, 2. Allays the pain ana 
removes the fcetor 
PoT.\saA Fusa, 2. As escharotic 
I\)ULT1CB8, To relieve pain 
Baucyuc Acid. Locally applied as powder or 
saturated solution 

Sodium Ethylate, 1. A powerful oanstio 
Stramonium, 1. Ointment to relieve pain 
Tersbenk, 1. Disinfectant dressing 
Vienna Pasts 

Warm Bnsmata, 8. To lessen pain in oanoer of 
rectum 

ZiNq Chlorcds, S, As oanstio 
Zinc Sulphate, 2. As oanstio 
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Cancbum Obis. Catabact. 


Abbsnio. Intemallv 
Nitric Acid, irnduated as local oaostlo 
PoTABSiuM Orloratk, 1. Internally in atonuk- 
title ; useless in noma 
Qcinine. As syrup or enema 

Cabbuncle. 

Alcohol. As needed 

Armonil'h Carbonate. Combined with bark, 
after a free purge 

Arnica, S. Fresh extract spread on adheelTe 
plaster and strapped ; internal administration 
is also beneficial 

Bellaik>nka Extract. With glycerine, as 
local anodyne 

BUSTER, 1. To corer area, with a hole in the 
centre to allow discharge 
Boric Acid, 1. As dressing 
Butyl-Chloral Hydrate, 1. To lessen the 
pain of facial oarboncle 
Calcium Sulphide. Vs Ky* hourly useful 
Carbouo Acu>. As wash and injection after 
spontaneous dLsoharge, or on lint after 
opening 

Collodion. Bound base, learing opening in 
centre 

Bther, 1. Sprayed on for a little time will cause 
an eschar to separate 

HTDRAROTRL^JfoUKJfTUM, 1. Early application 
will abort sometimes 

Iodine. Locally, to lessen pain and infiamma- 
tion, should be applied around the base 
Iodoform. TTseful local antiseptic dressing 
Opium. Locally, mixed with glycerine 
PoTAaRfUM Chlorate and IIlveral AoisHi 1. 
Internally administered 

PoTARsiCM Permanoavate, 1, Antiseptic 
lotion 

Poultices. To reliere pain 
Strappino. Cenoentricany, learing centre free, 
lessens pain 

Terebens, OB Turpentine. AuUseptlo appli- 
cation 


Gabies. 

Calchtm Carbonate 
Calcilti Chloridf. 

Carbouc Acid, 1. As a disinfectant lotion ; 

often heals under this treatment 
Cod-Liter Oil 
Gold. In s;philoma of bone 
Iodine, l. Locally and internally 
pROHPHATEB OF CALCIUM AND IRON. TJseful 
PuoRPBOUC Acn>. Diluted, 1 in 8 of water, 
looaliy 
Phospbobub 

PoTAiwruM Carbonate, 1. Concentrated solu- 
tion locally a|>plied 

PoTASSA Fuba, 1. To carious bone to remore 
disorganised portion 
PoTABsiUM Iodide. In syphUltio eases 
Sarsaparilla 

buLPKURic Acid, 1 . Injection (one of strong add 
to twoof water) into oarloos jolnta, and loealty 
to carious or necroaed bone. To b« naefnl tiie 
disease most besuperfidaL. 

ViLLATE'a BoLUTiON—Oupri ittlplL, Zlne. salplL 
U partesxr., Uq. plumb, sobaoetat. partEXX., 
Add acet. oc., as Injection into a siiraa 

Catalepsy. 

Obloroform. 1. Inhaled 

eTERNUTATORim 

Tcbpentine. As enemata and enbiooalloiis to 
•pine during paroxysms 


Codeine. In diabetic oases 
Duct and Rboimbn. Nutritious In senile oases. 
Sugar and starch to be aroided In diabetio 

oases 

Galvanibm. In early stage 
Htdriatics. To dilate pupil as a means of 
diagnosis 

Phosphorated Oil, 1. Instilled Into the eye 
will lead to absorption if borne 

Catabbh, Acute Nasal. 

Aconite, 3. Internally at oommenoemont, 
especially in children 

Aconitk and Bkij.a donna, J. In sore-tliroat 
and cold with profuse watery secretion, one 
drop of tiuct. of aconite to two of belladonna 
erery hour 

Aconite Li.vimknt. To outside of nose in 
paroxysmal sneezing and cor> za 
Ammonia, S. As inliolation in early stage, wtille 
dlscliarge Is serous 

Ammonium Chloride, 4. In the catarrh of 
young children 

Ammonium Iodide, 2. 1 gr. crery two hours 
Argrnti Nitras, 1. Injection of a solution of 
gr. X. to Ij. 

Arsenic. IntemallT, or as dgarettes in pa- 
roxysm and chronic cases ; raluable in oases 
which exactly simulate hay fever 
Baths. Hot foot-bath. Turkish, at oom- 
menoetnent ; cold bath Is prophylactic 
Belladonna, 2. 5 m. of tlnct., and afterwards 
one or two doses every hour until the throat 
Is dry In acute nasal catarrh, with profuse 
watery secretion, and In ordinary sore-throat 
Benzoic Acid, 1. In ordinary catarrh, for its 
stimulant effects 

Bismuth, as Perrier’s Snuff— Bismuth subnit. 
ij^ Acacise pulv. 3ij., Morph, hydrocldor. 
FT. Ij. 

fAuruoiL As Inhalation 
Cabuouc Acid. As inhalation, or much dlluteil 
as spray. As gargle, 1 In 100, when catarrh 
tends to spread from note Into throat and 
chest, or to asoend from throat into noee 
CiMicrruGA, S. In coryza accompanied by 
rbenmatic or neuralgic pains In head and face 
Cold Powder — O amph. partes v, dbmotved In 
ether to consistence of cream, add Ammon, 
carbonat. partes iv. and Pulv. opil pars j. 
Dose, grs. lij-x. To break up or modify 
cold 

OrnKBS, Powder as insufflation ; also smoked ; 
also the tincture in 3ss. doses with infusion 
of linseed 

FsRHrER’B Snuff, tMe Bismuth 
Hot Spokoino, 8. To relieve the headache 
Iodine and Iodidbb. As inhalation ; like am- 
monium iodide 

Iodoform and Tannin, 2, As Insufflation 
Ipecacuanha, i. 8. In moderate doses (gr. x.V 
Dover’s powder at night mtIU out short an 
attack. The wine as spray to the fauces 
Jaborandi, 1. As ttnetore or hypodermic 
injection of half a grain of pilocarpine 
Nux V oMir A. In dry cold in the head 
Oiu Inunction to whole body to leeeen mis* 
oaptibUity. Looaliy to nose. Sometimes 
ointment may be nwM instead 
Opium, 3. As Dover’s powder at oommanoe* 
meat ; but not with obstruction to respiration 
Potassium Bichaomatk. Solution looaliy, 1 to^ 
10 gr. in 4 Of. 

POTASaiUM CftLORATX. Eight OT toB loMfifas a> 
day to obeok 

PoTAwruM Iodide. 10 gr. at badtima to avert 
acute oory« 

Puuattlla, 8. Warm loitouappUad to totorior 
of nares ; or internally, but not with tymptoms' 
of inUitiiial Irritation 
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Oataeeh, Acute Nasal. 

QuiKnm. 10 gr. of quinine with ^ gr. morphine 
at ooQunenoement may abort it 
Sauotlatb ov BODIDIC. 2^ gr. erery half-honr 
to relieve headache and neoralgia aseociated 
with ooryxa 

Banouikabll. Internally, and powder locally 
8ka«watbb Gabols 

Sprat. Useful meant of applying solutions 
Buoh. at ipecacuanha wine, already men* 
tionM 

Sugar, 1. Finely powdered and snuffed up the 
note in catarrh due to potassium iodide 
Sulphurous Acid. At inhalation, spray, or 
fumigation 

Tannic Acn>, 1. Injection of a solution in 
rectified spirit 

Tartar Bicbtic, 2, 3. A to gr. at commenoe- 
ment, especially in children with thick and 
abundant secretion 
Turkish Bath, 8 

V KRATRUM V nuDE. If arsenio fails 
W ARM Foot-Bath, 8. Before going to bed 
Zinc Bulphatr, 1. As injection to nose, gr. j. 
to5J. 

•Catarrh, Chronic Nasal. 

ALUM. In powder by insuffiation, or in solntion 
by donche 

Ammonia. Inhalation 

Ammonium Ohloridk, 8. In thick and abundant 
secretion 

Asapcetida, 4. Stimulant expectorant 
Baiham ov Prru, 4. Stimulant expectorant 
Benzoic Acid, 4. Inhaled as vapour 
Bromxna As vapour, inhal^ with great 
oaution 

<]!ahbouc Acid. 1 to 100 as spray, or 1 to 200 as 
douohe. 1 part with 4 of lodme tincture as 
inhalation or by spray 
<Joi>.Liver Oil, S 

'CuDSBS, 2. In powder, by InsnlBation or 
troohees 

Ethtl Iodide, 2. As Inhalation 
Edcaltptol, 3. In chronic catarrh with profuse 
secretion 

Hahamelib, 8. In chronio catarrh, snuffed up 
nose 

Htdrastis, 2. In chronic catarrh 
Iodine, 2. Vapour Inhaled 
Iodoform and Tannin, 2. Insuffiated 
Sanouinaiua, 2. lu very chronio cases 
Turpentine. As liniment to chest 


Cerebral Anaemia. 

Ammonia, 2. , Inhaled Is usefnl in sudden 
attacks 

Amtl Nitrite. To act on vessels 
Aarenic, 2. In hypochondriasis of aged people ; 

best combined with a minute dose of opium 
AURUM, 2. Melanoholio state 
Oaffkinb. In hypoohondriasls 
Camphor 

Ohaltbratk Mineral Waters, 2 
Chloral Htdeata In small do8e^ with stimu- 
lants 

Dioitaub 

Blictricitt 

Glyoerini 

Guarana, 2 . BestoratiTe after toute di se ase 

Iron 

Mrmo-GLYCERiNi. To dilate cerebral vessels. 

Like Nitrite of Amyl 
Kux VomcA 

* Pkouphobus and PsodPaATiB, 1 To supply 
Dutrlmeot 

S 

Bxrtohrzxi^ I 


Cerebral Concussion. 

Bbbt. Absolute to be enjoined 
Btimulantb. To be avoided 
Warmth. To extremities 

Cerebral Congestion. 

Aconite, 2. In acute cases before effusion has 
taken place 

Arsenic, 2. In commencing atheroma of cere- 
bral vessels and tendency to drowsiness and 
torpor 

Belladonna. Very useful 
Bromides. Very useful 
Cathartics. To lessen blood-pressure 
Chloral Hydrate. When temperature high 
CoLCHicuM. In plethoric cases 
CoLocYNTH. As pur^tivc 
Diet. Moderate, animal food sparingly, and 
stimulants to be avoided 
Dioitaub, 2. In alcoholic congestion; and 
simple congestive hemicrania 
Eroot, 2. In want of arterial tone, or miliary 
aneurisms causing vertigo, Ac. 

Galvanism of head and cervical sympathetic 
Gelhbmium, 2. In great motor excitement, 
wakefulness, horrors after alcoholic excess 
Hydrocyanic Acid 

Venesection, 2. A suitable remedy in cases of 
threatening rupture of a ressel 
Veratbum ViRiDK, 2. In acute congestion, the 
good ceases with exudation 
Water. Cold douche to head, and warm to 
feet, alternately hot and cold to nape of neck 

Cerebritis. 

Ammonium Chloride. Locally 
Ice 

Chancre. 

Calomel, 1. Applied locally 
Camphor, 1. Finely powdered 
Canquodj’b Paste, 4. Zmc chloride, 1 in 6, 
made into paste and apphed 
Carbouc Acid. Locally 
Caubttcs. Chromic acid, bromine, acid nitrate 
of mercury, zinc chloride, nitric acid, caustio 
alkalies 

Eucalyftol, 8. Mixed with iodoform and 
locally applied 

Hydrogen Peroxide. Constantly applied to 
destroy specific chsuracter 
Iodoform. One of the best remedies 
Mercury. Internally. Black wash locally ; or 
yellow wash, or con^ve sublimate in solution 

Chancroid. 

Camphor, 1. Finely powdered 
Carbouc Acid. As injection and local appli- 
oation 

Caustics. Sometimes necessary 
Eucaltptol, 8. With iodine 
PsBRio Iodide. 2, 8. Internally in phagodnnis 
oases, or debility 

Ferrum Tabtaratuic. Like Ferric Iodide 
Iodoform, Veir useful 
Mercury. Acid nitrate as local application 
Nitric Acid. Locally as caustic 
PoTABBXUM Chlorate, 1. In fine powder 

Chapped Hands and Lips. 

Benzoin, 4. Compound tincture, I part to 4 o( 
glycerine 
Collodion 

Oltokeins. Saturated with half the quantt^ 
of eao de cologne ; or as glyoertnum a^i 
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Chapped Hands and Lips. 

Htdeastib. As lotion 
Lono Pluhbi, 1 

Boximov OP OuTTA Pebcha, 1. Proteotlpa 
SULPHTTBOUS Acid. As lotion or as fumigation 


Chest Pains. 

Belladonna, 3. In plenrodjmia, as plaster or 
ointment 

Iodine, 3. In mTalgia as ointment 


Chicken Pox. 

Aconttb 

Ammokidv Acstatx 

Bath. Cold in liyperpyrexia. Warm as diapho* 
retio 

CoMPBXBS, Cold. If 8oxe4hroat. 

LAXATTVaS 


Chilblains. 

Aconite, 1 
Arnica. Useful 

Balsam of Peru, 8. As ointment when broken 
Basiucox. Ointment. 

Cajefut Oil 

CAPSicim, TiNcmiE. Locally, when unbroken, 
a strong tincture and solution of gum arabio 
in equal parts on silk 

Carbouc Acid, 2. With tincture of iodine and 
tannic acid as ointment 
Ood>Liyer Oil. Internally 
Collodion 

Copper Sclphate, L Solution of, gr. ir. to }j. 
Elbctricitt 

Iodine, 1, 2, 3. Ointment or tincture to un- 
broken chilblains 

BcLPHriious Acid, 1, f, 8. Diluted with equal 
part of glycerine, as spray, or as fumes of burn- 
ing sniphar 

Tincture or OpruM, 1. Locally to ease itching 
Turpentine, 3 

Chlorosis. 

Arbrvic. In place of, or along with, iron 
Bxneojn 

Bkrbkiuns Sulpbatil 1. Inferior to qninine 
OocctTLUS iHDiCDS. In amenorrhosa and lea- 
oorrhoea 

Kroot. In chlorotic amenorrhcea 
Fxrri lODmUM, 1. 

Perbo-Manoakatbb, 1 
Gau.ic Acid, 1 

BypoPHoePiuTB of Calcicm, or Sodium, 8 
Iron. 3. Carbonate, useful form. Sometimes 
best as chalybeate waters. In irritable 
stomaob the non-astringent preparations ; in 
weak aottmio girts, with pain and TumlUng 
after food, the peruJU are best 
Kanoaejbbx. In amenorrhoBa 
Kassaoe. Usefnl, oomblned with electricity 
and forced feeding 

Kux Vomica, 3. Useful, oomMned with iron 
Oils and Pais. As inunotion 
PAKCRRATDr, 3. To improve digeeUon 
Pephin. When digestion imperfect 
PoTAseruM Iodide 

PuBOATTYEs. Usefttl ; often indlspenjiable 

Sba-Bathino 

Zac Pbosphidb 

Choking. 

ZfcnuMmu Bromdik, I. In ohfldran who oboke 

over drinking, bat. wlm MurAll/mr «nlf,ls MMifflg 


Cholera Asiatica. 

Alcohol, 3. Iced brandy, to stop vomiting^ 
and stimulate the heart 
Ammonia, 1, 4. Intravenous injection 
Amtl Nitrite 
Antimony, 1 

Absenic. In small doses, has been used to* 
stop vomiting. 

Atropine, 8. Hypodermically in ooUapse 
Boric Acid, I * 

Oajeput Oil 

Calomel, 3. In minute doses to allay vomiting 
Camphor, 3, 3, 4. lUv. of strong tincture, along 
with tincture of opium, every ten minutes, 
while the symptoms are violent, and then every 
hour 

Cannabis Indica, 1 
Oanthabidbs 
Capsicum, 1 

Carbolic Acid, 2. Gr. ss. along with nilj. of 
iodine every hour 

Chloral Hydrate. Subcutaneously, alone, or 
with morphine in the stage of oollaj^ 
Chloroform, 2 or 3 min., either alone or with 
opium, every few minutes to allay the vomiting 
Cinnamon 

Copper Salts. Sometimes used to stop vomit* 
ing 

CoRRoervE Bubumate 
COUNTEB-IRIUTATJON OVER KPIOASTRIUM 

Obrabote, 1. Alone or with opium to allay 
vomiting 
Dry Paceino, 1 
Guaco, 1 

HYDiuKYAinc Acid 
Ice TO Spine, 3. Por cramps 
Ipecacuanha, 1 
Jaborandi, 1 

Lead Acetate, Has been used as on astringent 
In early stages along w ith camphor and opium 
IfORPHiNE, 3. One-eighth to one-fourth of a- 
grain subcutaneonsly to relieve cramps 
NAi’HTEALiN. Mej tje oseful 

Nitric Acid 

Opium, 2. In snboutaneous injection ^ 

check the preliminary diarrbeea, and arrest the 
oollapse 

'PSR.MANUANATKM 

Phosphoric Acid, 1 
PlIYSOBTIOMA, 1 
PODOPHTLLIN, 1 

PoTABsiuM Bromide, 1 
Quinine, 1 
Ricini, Oleum 

Saune IvjEnrio.N», 2. Into the veins have »• 
marvellous effect during oollapse, in apparently 
restoring the patient, but their beneftt U gene- 
rally merely temporary 

Strychnine. Has been used during the prelimi- 
nary diarrbcea, and also as a stimaiant to 
prevent collapse 
SULPHO-CARBOLATES, I 

Sulphuric Acid, idone, or with opium, la 
very effective in checking the preliminary 
diarrhom 

TjUN8FUtioN or Hhx. Has been used in ool- 
lapse 

Turpentine. Has sometimet appeared senrioe-* 
able in doees of 10*30 m. every two boors 


Cholera Infantum. 

Aliment. MUk 

Aebenic. For vomiting in oollapse 
Bismuth Sub-Nitrate, 1, 3. In tmnlaion 
Brandy, S. In full doses 
CAiTEnne 

Calomel, 3. In minute doeee lo arrest thw 
vomiting 

Camphor, 1 Where there is very gieat depife* 

alan 
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Cholera Infantum. 

Oabbouo Aom, S. With bismuth or alone very 
efleotive 

Gold, 4. Bath at 76® F. every three or four 
hours, or cold affusions 
Cekabotb, I 

OOTBi Sdlphas, 2. In very minute doses up to 
the one thtrty-secondth of a grain 
Ferri it Ammonu Citras, 1 
Ice to Spink, I 

IPBCACDANHA. When stools greenish or dysen- 
teric 

Lead Acetatb. Very useful 
Liquor Calcw, 1 

MEiu;URT, 2, 8. I gr. of grey powder, hourly. 
In urgent cases a starch enema should be 
given, containing a minute quantity of lauda- 
num 

NUX VOMIOA, I 
Oleum Hk im 
Pkitonizkd Milk, I 

Potassium Bromide, 2. In nervous irrita- 
bility and feverishness 
POTABBIUM CULOUAIE, 4. In encmata 
BERORI’IN 

Kmubarb, 1 

Bilveu Nitrate. After acute symptoms are 
past 

Sodium PriasruATK 

TaXMN AM) hUIN 

Zinc Oxjdiv, 2. With bismuth and pepsin 


Cholera Simple.^. 

Alcohol. Dilute and iced. 

Arsevio To stop vomiting 
Atroits’K, 2. HypodcrniK*ally, an efllcient 
reined} 

Cajeput Oil. Used In India 
Calumba. As anti-emetic 
Camphor, Very useful 
CARBOJ.ir Ar ID, 2. With bismuth 
Chloiul UiDiuTE. Subcutaneously, very use- 
ful 

Co PPKR Salts. As astrin gen t 
Ipecacua.vha. Very useful 
Lead Auktaik, 2, At commencement and l»c- 
fore adnunUtcring opium, in order to deplete 
the vessels 

liUBTARD. Internally, as emetic ; poultice over 
chest 

Opium. Hypodermically 

SALiNfS, 2. To precede the use of Lead Acetate 

SUMRUL 

Veuatbum Album 

Chordee. 

Aconite. 1 m. every hour 
AiiTL Nitrite, 1 

Atropine, S. Subcutaneously along with mor- 
phine 

Belladonna. With camphor and opium, (n* 
temally, very useful 
BROitiD»}. Sspecially of Potassium 
Brominatkd Camphor, 4 
Camphor, 2, 8, 4. Internally, useful In full doses 
Cannabw I.vdica 

Caktuakib, 2, 8. One drop of tincture three 
times a day as prophylactic 
CoLCHicuM, 2. im, of tincture at night 
Cub KBS 
Dioitaub, 1 

Lupulin, 2, 4, As prophylactic 
ICORririKE. Hypoaermioally, in perlnenm at 
night, most useful 

Tartar Bmktic, S. If carried to the extent of 
producing nausea 
Strychnine 

Tobacco W ike, fl. Just short of nauseating at 
bedtime 


Chorea. 

Anilin, 1 
Amyl Nitrite, 1 

Antimony, 1, 3. In gradually increasing doses 
twice a day, to maintain nauseating effect 
Apomorphine, 8 

Arsenic. Usefal sometimes ; must be pushed 
till eyes red or sickness induced, then disoon- 
tinned, and then used again 
Belladonna, 1 
Bromide op Iron, 4 
Bromide of Sodium, 4 

Caixtum Chloride, 1, 2. In stramons subjects 
Cannabih Indica, 2. May do good; often in- 
creases the choreic movements 
Chloral Hydrate, 2, 3,4. Sometimes very use- 
ful in large doses, carefully watched, also where 
sleep is prevented by the violence of the move- 
ments 

Chloroform, 3. As inhalation in severe oases 
CiMK iFUOA, 3. Often useful, especially when 
meu-strual derangement, and in rheumatio 
history 

CoccuLUR, Picrotoxine, 2. In large doses 
CoD-LnrkR Oil 

Cold, 1,3. To spine or sponging, but not with 
rheumatism, pain in jomts, fever; best to 
begin with tepid water 

CoNiuM, 2, 3, 4. The succus is sometimes useful, 
must be given in large doses 
Copper. The ammonio-sulpliate in increasing^ 
doses till sickness produced 
Curare, 1 

Blectricity, 1, 2. Static electricity 
Bthkr Spray, 1. Instead o£ cold to spine 
Htobcyamus, 1 

Iron, 1 , 2, 3. Clialybeate waiters in anmmia and 
amenorrheea 

Lobelia, 4. Only in nauseating doses 
Mineral Water Bathb, 1 
Morphine, 2, 3. Subcutaneousl} in severe cases, 
until effect is manifested ; by mouth in com- 
bination with chloral best 
Muhk, 3 

Phyhostigma, 3. Three to six grains of powder 
a day for cluldren, ten to twenty for adult 
Potassium Bromide 
Qulvlnk, I 

Silver, 3. The oxide and nitrate sometimes dD 
good 

Btb\chnixe, 2. Useful at puberty, or In chorea 
from fright 

Valerian, 3. To control the movements 
Veratrum Virldk, 3. Ha* been employed 
Water, Cold affusion to spine useful 
2liNc Sulphate, 1, S. In small but very fre- 
quent doses, and when the nausea produced ia 
unbearable another emetic to bo 

Choroiditis. 

Mercury 

Opiates 

Climacteric Disorders. 

Aconitk. nij hourly for neivous palpitatlona 
and fidgets 

Ammonia, 2, 3. As inhalation. Haspail's Bau 
active locally with headache. R Bodil 
ohloridum, Jij.; Liq. ammonia), lUj.; Spiritus 
campbone, 3iij. ; Aquam ad Ixxxij. 
Ammonium Chuiridk. Locally in headache 
Calabar Bean, 2. In flatulence, vertigo, dKL 
Camphor, S. For drowsiness and heada^e 
Chanos of air and scene useful adjunct 
Cimicipuoa. For headache 
BuoALYPTOL, 3. Flushings, flatulence, dai. 

Hot Sponoings, 3 

Iron. For vertioa' headache, giddlnewi and 
foeling of heat, fluttering of the heart 
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Climacteric Disorders. 

Kitbits or Amnu Where much flushed 
Nux Vomica, 8. Useful where symptoms are 
limited to the head 
Potassium Bbomidb. Very useful 
Wabm Bath 
Zinc Vialbbianate 

COCCTGODYNIA. 

Belladonna, Plaster useful 
Cblorofoku. Locally injected 
Counter-irritation 
Klectricity 

Surgical Treatment. 1q obstinate oases 

Coldness. 

Cold Watejei, 3. As prophylactic with friction 
and wrapping up 
Spinal Ice-bag, 8. For cold feet 
Strychnine 

Colic, Intestinal. 

Ammonia, 3. In intestinal colic, and in colic of 
children 

Antacids, 4. In acUlity 
Absknic. When pain is neuralgic in character 
Asavcestida, 2, 4. To remove flatulence, 
especially in children and hysterical patients 
Atropine, 4. In simple spasmodic colic 
Belladonna, 3, 4. Especially in children and 
intestinal spasm 

Chamomile Oil. In hysterical women 
Chloral Hydrate, 3. Sometimes relieres 
Chloroform. By inhalation, to remove pain 
and flatulence 

OoccULUB. During pregnancy 
Essential Oils. Aniseed, 2, 3, 4. Cajepct, 
Camphqr, Cardamoms, Cinnamon, Cloves, 
Peppermint, Rce, Spearmint. All useful 
Ether, 3, 4. Internally and by Inhalation 
Fomentations 

Ginger, 4. Stimulant carminative 
Limb Water. In children, where due to curd- 
ling of miUc 

Milk Cure. Id enteralgia 
Morphine. Veiv oaeful 
Hue Vomica. Useful 

Opium, 3. In Intestinal colic ; if constipated, 
a purgative. iVith spirits of chloroform in 
renal and hepatic colic 

Phosphate op Sodium. In hepatic colic, to 
prevent giUl-etones forming 
Potassium Bromide, 8. In local spasm in 
children, which can be felt through bard ab- 
dominal walls 

PouLTJCBH. Large and warm, of great service 
Tobacco. Dangforous 

Colic, Lead. 

Alum, 2, 4. Relieves the pain and oonstipation 
Belladonna, 1 

Bromides, 2. As solvents alone or with iodides 
Castor Oil. Given twice a day to eliminate 
Chj^gioform, L Itttemaily and externally as' 
liniment 
Soos, 1. 

BLECTBO-CfOMICAL B ATHB, 1 
loDiDi OP Potassium, S. Most nssfol in elimi 
natlng lead from the system, and oombinod 
with magnesium snlphata to evacuate it 
liAONESiuM Sulphatx. Most nsefoi along with 
iodide of potaasiam 

Ifytjc, 1 

lf01UFSJDrx» 3. Subcutanaonaly to relieve pain 
Opium 

Sodium Chlobidk, l 


Colic, Lead. 

Sulphur, 1. To aid elimination 
Sulphur Baths 

Suu^uuRic Aom, 1, 2. Dilute in lemonade as 
a prophylactic and curative 

Colic, Eenal and Hepatic, 
mde also Calculi. 

Aliment. Abstain from starches and fats 
Alkalies. Alkaline waters very useful 
Baths. Warm, to remove pain 
Cbloboporm. Inhalation from tumbler during 
fit 

CouKTKR-iBRiTATiON. See Irritants, Sic. 

Stusb. Like chloroform 
Opium. In small doses frequently repeated, or 
hypodermically as morphine 
Turpentine 

Coma. 

Blisters, 8. On various parts of the body In 
succession in the critical condition, especially 
at the end of a long illness 
Cold Douche. In the drunkenness of opium 
care must be taken not to chill, and it is best 
to alternate the cold with w'arm water 
Croton Oil. As a purgative in cerebral con- 
cussion, 3»c. 

Muri'ard. To stimulate 

PoTAB«ruMBiTARTHATE,8. PuTgative whero the 
blood is poisoned 

Turpentine. £uema as stimulant 

Condylomata. 

Argentic Nitrate, 1. As caustic 
ARBENIC, 8. As caustic 
Oarbouc Acid, 2, 4. Locally 
Chromic Acid, 1, 2, 4. 1-4 of water, locally, 
os caustic 

Iodoform, 2. Locally applUd 
Mercury. Wash with chlorine water, or ehlori* 
nated soda, and dost with calomel and oxide 
of sine in equal quantities 
Nitric Acid. As canstlo, or dilute solutionas a 
wash 

Thuja. Strong tincture, locally, small doses 
internally, u^ul 

Zinc Chloride or Kiteats, 8. Locally, as a 
caustic or astringent 

Conjunctivitis. 

ALUM. After acute s^ptoms have subsided, 
but not if the epithelium is denuded, since 
perforation may then take place 
Argenti Nitium, 1. Solution of gr. Iv.-lj. in 
purulent ophthalmia. The solid in gonorrhopal 
ophthalmia, to be afterwards washed with 
sodium chloride solution, Iv.-Sj* 
Bkllainjnna. Locally and wtemaJly 
BrsuuTU, ], 3. Locally, In chronic cases 
liLtRTKJiM. Behind ear 

Cadmium. As a wash Instead of oopperor tlno; 
the sulphate, gr. 

Cahtok Oil. A dx^ in eye to lessen irritation 
from fftrelgn body 
Copper Sulphate. As oollyrlum 
Ergot, 1, 3. The fluid extract, ondUatefl, 
locally applied In engorgement of the con* 
junctival veesats 

Euphrabu. As a mild astriiigeiit 
Mercury, 8. As citrine ointment, verv nsftfitl 
outside the lids In palpebral conjunotiiitle 
Opium. liquid extraot In eye relieves pain 
PuiAATtLLA. As wash and internally 
Tanexe. AiOollyiliim 
ZiEC Sulphate, 8. As Collyrium 
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•Constipation. 

Aloes, fide Pinner Pill 
Alum 

Ammonium Ohlobide. In bilious disoiders 
Ai>FLES. Stewed or roast 
Arsenic. In small doses 

BELLA.DONNA KXTRA.OT, 2, 8, 4. gT. ID 

Bpasmodlo contraction ot the intestiue leadluK 
to habitual constipation ; best admlnitstertd 
along with nux romica as a pill at bedtime 
Bismuth, 8. Formula ; B Aluminii Sulphas, 
gr. jsa. ; Bismuth! Subnttratis, gr. j.; Extiucii 
Gcntlanee, q.s.; flat pllulu 
Carlsbad Waters. Tumblerful sipped hot 
while dressing 

Oascara Saohada, 4, In habitmvl constipation, 
nix.-xx. of fluid extract an hour or t\\o utter 
meals 

Castor Oil. Wlx.-xx. in a teaspoonful of brandy 
and peppermint water before breakfast 
CoccuLUB. When motions hard and lumpy, and 
much flatus 

• Cod-Liver Oil, 3. In obstinate cases in children 
CoPFEK, 3. Sometimes purges 
CoiAiCYNTH, 8. Compound pill. Colocvnth jiill 
at night, or a few drops of I*ru»AUin tincture 
Croton Oil. When no intlanmiution is present, 
very active 

PiNNKR PiLlii. Aloes and m.Nrrh; aloes and 
iron ; with nux vomica and belladonna or 
hyosc>amus, taken just U-fore dinner 
Bn EMA'i A, 2, 3, 4. Soap and u ater, or castor oil ; 
habitual use tends to morcase intestinal tor- 
por ; should only be used to unload 
Broot. To give tone 

Kuov YMCK, 4. Cholagogue purgative in hepati c 
torpor 

Fio. One before breakfast 
Gambouk, 4. In linbitoal constipation 
Ouaia(’UM, 8, Especlaliy when j^werful purga- 
tives fail 

Honey. With breakfast 
Hydrabtu. Useful in biliousness 
IrKCACUANnA, 8. One gram in the morning 
before breakfast 

Jalap, 8, Along with soammony 
IJMK, 3. Saooharated solution after meals 
Liquorice Powder, Compound. A teaspoon- 
ful at night or in the morning 
Maonebia, 3. Solution of bicarbonate, useful 
for childiren and pregnant women 
Mercury, 8. In bilious disorders, stools light 
MuHC AKINS, 2. To increase peristalsis 
Nux Vomica. l?lv.-x. in a glass of cold water 
before breakfast or before dinner 
Opium, 1. When rectum is Irritable 
Phybohtioma. Illx. of tincture along with 
belladonna and nux vomica in atou\ of the 
walls 

Podophyllum. Very useful, especially In 
biliousness ; ten drops of the tincture at 
night alone, or the resin along with other 
purgatives In pill, especially when stools are 
dark 

Prunes, 8. Btewed, often elRoient. If stewed 
in Infusion of senna they are still more active 
Bhubarb Ooicpoukd Pha, 8. At night ; also 
for children, mixed with bioarbonate of sodium 
Saunb Waters, In mornings before breakfast ; 

PrledrichiliaU, Hunyadi Janos, or Pullna 
Senna. As confection, ito. 

Soap, 8. Suppository in children 
STiLUNaxA. »lx. of fluid extract 
8TBTCBK1NB, 4. Zn atony of the walls 
BULPHATBB, 8. In purgative natural waters, in 
small doses ; sulphate of potassium has been 
used in poisonous doses 

SULPHVB, 8. Sometimes very useful as a good 
addition to oompottud Uquorioe powder, as in 
that of the Pniwian Phamaoopo^ 

Tobacco, 8. Wlv. of wine at bed-time, or 
cigarette after breakfast 


Constipation. 

Treacle. With porridge useful for children 
T UttPKNTiNB. In atonic constipation with much 
gaseous •listeusion of colon 
Wa per. Draught in the morning before break- 
fast 

Whole-Meal Bread 

Convalescence. 

ALCono4 2. With meals 
Bitters. The simple 

Coca, 2. Either extract, or as coca wine for 
a nervine tonic 
Cod-Livek Oil 

CiLSAM 

EucALYiTua. A tonio after malarial disease 

Guarana, 2. Same as coca 

HYDUAbTiS, 2. As a substitute for quinine 

Iron, 2. As chalybeate waters 

Koumiss 

Lime. As lime-water or carbonate of calcium 

Opium. As enema for insomnia 

Pancreatln, 2. To aid digestion 

Pepsin, 2. The same 

PlIOSPHATKh, 2 

Phosphites, 2 

SEA-BArUlNO, 3 

SuMBUL. Where great nervous excitability 

Convulsions, Infantile, 

Aconite 

ALCOHOL. A small dose of wine or brandy 
arrests coimilsions from teething 
AsAFCErriDA. A small dose in an enema arrests 
oonvulsions from teething 
Baths. Warm, with cold affusions to the 
head 

Belladonna. Very useful 
Bromide of Potassium, 2, 8, 4. Bxoeedingly 
useful ; children bear It in large doses ; gr. v. 
tliree times a day or oftener for a child a 
>ear old in convulsions from teething 
Chloral Hydrate. In large doses— gr. r. by 
mouth or rectum 
Chloroform. To arrest fit 
Garlic Poultices, 4, To spine and lower ex- 
tremities in infantile oonvulsious 
loNATiA. When intestinal Irritation 

bPlNAL ICE-BAO 

Valerian W hen due to worms 

VEUArUl'M 

CoKNEAL Opacities. 

Cadmium 

Hydrarqyri Bichloridum. 1. I gr. to 5j. 

looLNx. Internally and locally 

Mercury. Internally and lo<mly 

Bilvbr Nitrate. Locally 

Sodium Chloride. Injected under conjunotiva 

COBNS 

Acetic Acid 
Chromic Acid 
Iodine 

PouLTion. And plaster with hole In oentn to 
relieve pressure 

Balictuc Acid, 8. Saturated solution in collo- 
dion with extract of oannabis indioa» Sea-dj. 
SiLTXB Nitrate 

Cough. 

Aconite. In tbroat-oough and emphyeema 
ALCOHOL, 8. Relleted by brandy or wine; 

aggravated by beer or stout 
Alum, 8. As spray or gargle 
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Cough. 

AAQSim Nitrab, 1. In throat<M>ngli, a solntion 
of gr. Tlij.-Sj. i^pplled to fauces 
APOMORPHINX. In bronchitis, with deficient 
seoretian; and as emetic in children where 
tiiere is excess of bronchial secretion 
AfiAPcnriDA, 8. In the after-cough from habit, 
and in the sympathetic whooping-cough of 
mothers 

Bxlladonna, 3, 4. In nerrous cough and un- 
oomplioated whooping-cough 
Blue Pill. In gouty or bilious pharyngeal 
irritation 

Buttl-Crloral Htdratb, 8. In night coughs 
of phthisis 

Camphor. Internally, or locally, painted oxer 
the laiynx with equal parts of alcohol 
Carbonic Acid Gab, 8. Inhalation in nerrous 
cough 

Cerium, 3. In cough associated with vomiting 
Chloral Hydrate, 3. In respiratory neurosis 
Chloroform, 3. With a low dose of opium and 
glycerine in violent paroxysmal cough ; if 
vej^ violent to be painted over the throat 
CoD-LrvER Oil. One of the most useful of all 
remedies in congh 
COMXUM, 3. In whooping-cough 
Greabotb, 3. In winter cough 
CUBEBS, 3, 8. Along with linseed in acnte 
catarrh 

Gsihemtum, 8, 3. In convulsive and spasmodic 
oough, with irritation of the respiratory centre 
Gbikdslia, 3. In habitual or sitasmodic cough 
Glycerine, 3. Along with lemon-juice, as an 
emollient 

Hydrocyanic Acid, S, 4. For irritable congh, 
and in phthisis, and in refiez cough arising 
from gakrio irritation 
Htobctamub. In tickling night-coughs 
Iodine, 8 . As inhalation in oough after measles, 
or exposure to cold, associated with much 
hoarseness and wheezing of the chest 
Iodoform, 3. In the congh of phthisis 
Ipecacuanha. Internally, and as spray locally; 
in obstinate winter cough and bronchial 
astiima 

Ipecacuanha and Squill Pnx. In chronic 
bronchitis at night 
Lactucarium. To relieve 
Lauxocebabub. Substitute for hydrocjanic add 
Ldtsizd. Is throat-cough 
Liquokjce. In throat-cough 
Lobelia, 3. In whooping-cough and dry bron- 
chitic oough 

Kabal Ducchb. In naiial cough 
OnuM, 8 , 3. Morphine locally to tlie throat and 
larynx, and generally 

Plabterb. Oalefaciens and pids to the chest 
PoTABBiuM Bromide. In reflex coughs 
PoTABBiUM Carbonate, L In dry cough with 
little expectoration 
PrUNUB VIRODflANA 

PuiBATiLLA. Anemonine, gr. es-j. dose, in asthma 
and whooping-cough 
SANOUDrABiA. In nervous oough 
Tannin. As glycerine to the fauoes in chronic 
inflammatton, especially in children 
Tar Water. In winter-cough, especially 
paroxysmal, bnmchltU and phthisis 
Valerian. In hysterical cough 
Zinc Sulphate, L In iiervons hjvterioal cough 

Ceoup. 

Aconite, 8. In oatanbal croup 
Alum, 3, 8, a Teaspocnfnl, with honey or 
eymp, every i or f hour until vomiting is 
induced; most useful emotio 
A yoMOR P imn, 3 . As an emetic; may oatue 
eevere depreieicu 

Oalokul 3. Large dosea, to allay spaam and 
ahadi mnnatioa of falsa mambraaa 


Croup. 

Carbolic Acm, 2. Spray 
Copper Sulphate, 2, 3. gr. J-v., according to- 
age of child, until vomiting is induced 
Ipecacuanha, 2, 4. Must be fresh ; if it does 
not succeed, other emetics must be taken 
Jaborandi, 4. Beneficial in a few oases 
Lactic Acid. To dissolve membrane (I In 20); 

applied as spray or painted over 
Limb Water, 4. Spray, most useful In adults 
Lobelia, 3. Has been 

Mercury Subbuu’hate. One of the best 
emetics ; gr. ilj-v. given early 
Quinine, 2. In spasmodic croup, in large 
doses 

Banquinaria. a good emetic, H Syr. ipecac. 
31j.; Pulv. songuln. gr, xx.; Pulv. Ipecac, 
gr. V. ; give a teaspoonful every quarter-hour 
till emesis, then half a teaspoonful every hour 
Skneoa. As an auxiliary 
Sulphurous Acid, 8. As spray 
Tannin, 3. As spray, or glycerin of tannin 
Tartar Emetic, 2. Too depressant In young 
children 

Zinc Sulphate, 2, 8. Sometimes used as au 
emetic 


Cystitis. 

Aconite, When fever present 
Alkaubb. When urine is acid and the bladder 
irritable and inflamed 

Ammonium Citratk, 1. In chronic cystitU 
Akbutin, 4. Diuretic in chronic cystitis 
Belladonna. Most useful to allay Irrita- 
biiity 

Benzoic Acid, 1. In catarrh with on alkaline 
state of the urine 

Boric Acid, 4. Ab Boroglycerlde as Injection 
in cystitis, with au alkaline urine due to 
fermentation 

Buchu. Especially useful in ohronio oases 
Canthajudeb, 3. In small doses long oontinuefl, 
where there is a constant desire to micturate 
associated with much straining and pain in 
the act. 

Caabouc Acid, 3. And sulpbo-carboLates as 
antiseptics 

Chimaphila. In ohronio cases 

OoPAiBA. Useful 

CUBLUB 

Eucalyitub. Extremely useful tu ohronio 

cases 

Ho r Kn EM ata, 3. To relievo the pain 
Hot til rz- B ath, 3 

llYOHCYAMUri. To relieve pain aod irritability 
Iodise and Iodidkh, 4 
Iodoform. As supj^tory 
Milk Diet, 1 

Opium. As enema, or suppository, to reliev#- 
pain 

Pareiju. In chronic oases 
Poi'ABHiuM Bk^jmidk. To relievo the paix 
POTABBIUM Chlorate 
Quinine. In acute oases 
Salicyuc Acid, 4. In ohronio cystitis with- 
ammoniacal urine 

Bulpuiteb. Tu.prevent putrefaction of urine 

Tbiticum Hbpknm, 1 

Turpentine, 8, 4. In chronic oases 

Uta Uiiiti, 4. In chronic oases 

Zba Matb, 4. A mild stimoiant diuretic 


Cysts. 

Acupuncture, I 

GBLOBiDE OF Gdld. 3. In oTuian drofNiy 
G ALVANIKPUKCTUni 
100130,3. As an injeotton efter tapping 
Bxltxb KmuT^ 3. Asan inieotlott 
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Deafness. 

Ammonium Ohloiiidb 

Oanthjlbidbb. Ae ointment behind the ear 
OoLCHicuM. In gonty pvsons 
GAnoLES. In thmWeafnesa 
Gltcsbin, 3. Locally 
Quinine. In Menitoe's disease 
Tannin, 8. In throat-deafness 

Debility. 

Alcohol, 8. Along with food often very nsefnl. 
Liable to aboae—not to be oontinaed too 
long ; effect watched in aged people with dry 
tongue 

Arsenic, 8 . In young anasmio persons, alone 
or with iron, and in elderly with feeble cir- 
culation. 

Bitters. Useful as tonic 
Calcium Salts, 8. Phosphates if from over- 
work or town life ; hypophosphites in nervous 
debility 

Cholaoogub Puboativks. When debility is 
due to defective elimination of waste 
Cinchona. A fresh infusion along with carbon- 
ate of amraomum 
Cod-Ltvkr Oil 

Dioitauh. When circulation is feeble 
Eucalyptus. In place of quinine 
Hydrastis. The same 
Iron, In aiuemlc subjects 
Makoanese, S. Alone or with Iron 
Horphink, 3. Subcutaneously, if due to onan- 
ism or hysteria 

Nux Vomica. Most powerful general tonic 
Quinine, S. General tonic 
^KOUiNAiUA. When gastric digestion is feeble 
Sarsaparilla. If syphilitic taint U present 
Ska-Batuiko, 8. In chronic illnesses with 
debility 

Turkish Baths, 8. If due to tropical climate, 
with oantion ; in townspeople, when they be- 
come stoat and flabby 

Delirium. 

Alcohol. When delirium is due to exhaustion 
Antuiont. Along with opium iu fever, such 
as typhus 

Baths, Cold, la fever 
Bkllaimjkna. In the delirium of typhus 
Bustkrs, 4. In delirium due to an Irritant 
poison, and not to exhaustion 
Bromide of Potassium. In fevers 
Camphor. In SO-gr. doses every two or three 
hours in low-mattering delirium 
Oannahih INDICA. In nocturnal delirium 
occurring in softening of the brain 
OuiAJRAL Hydrate, 8, 4. In riotent delirium of 
fevers 

Cold iKiucHS, 8. Place patient in warm bath 
while admin Isterod 
Hyomcyamus, 1 
Morphine. Hypodermically 
Musk, 4. In the delirium of low lever, and in 
ataxlo pneumonia of drunkards with severe 
nervous symptoms 
Opium. With tartar emetic 
Quinine, 1 

Valeblan, 4. In the delirium of adynamio 
fevers 

Delirium Tremens. 

Alcohol, 8. Keoessary when the attack is due 
to a fallare of digestion ; not when it is the 
result of a sudden large excess 
Ammonium Carbonate. In debility 
Aktimont. 4. Along with opium, to quiet 
mania cal exoltemeut and give sleep 


Delirium Tremens. 

Arnica, S. The tinctnre where there Is great 
depression 

Beef-tea. Most useful 
Belladonna. In insomnia when coma-vlgll 
Bromide of Potassium. In large doses, especi- 
ally when an attack Is threatening 
Bbominatbd Camphor, 4. Kervine, sedative, 
and antispasmodlo 
Butyl-Chloral Hydrate, 1 
Cannabis Indica. Useful, and not dangerous 
Capsicum, 2. 20>80-gr. doses, repeated after 

three hours, to induce sleep 
Chloral Hydrate, 2. If the delirium follow a 
debauch ; with caution in old topers and cases 
of weak heart ; instead of sleep, sometimes 
produces violent deliziam 
Chloroform, 2. Internally by stomach 
CiMiciFUGA. As a tonio 
Coffee 

Cold Doughs or Pack, 1, 3. For insomnia 
OoNiUM. As an adjunct to opium 
Croton Oil, 4. Purgative 
Digit AXIS, 2, 3, 4. In large doses has bad some 
success 

Bnemata. Nutritive, when stomach does not 
retain food 

Food, nutritions, more to be depended upon 
than anj'thing else 
Gamboge, 4 

Hyoscyamua. Useful, like belladonna, probably. 
In very violent delirium 
Ice to Head, 3. To check vomiting 
Lupulin, 4. As an adjunct to more powerful 
remedies 

Opium. To be given with caution 
Potassium Bromide 
Quinine. To aid digestion 
Stramonium. More powerful than belladonna 
Bumbul. In Insomnia and nervous depression 
preceding an attack 

V eratbum V iRiDE, 4. Very dangerous 

Dentition. 

Belladonna. In oonvoXsions 
Bromide of Potassium. To lessen irritability 
and to stop convulsions 
Caluhba. In vomiting and diarrhoea 
HTPOFHoePHiTKs. As tonlc 
Phosphate of Calcium. When delayed or 
defectiye 

Diabetes Insipidus. 

Alum 
Atropinr 
Greahotk 
Dry Diet, 2 

Kroot, 2. Carried to Its full extent 
Gallic Acid. Combined with opium 
Gold Chloride, 2. In a few cases 
Jaboranoi, 2. In some oases 
S^MKRiA. To lessen the quantity of orine 
Muscarikb, 2. In some oases 
Nitric Acid 

Opium. Most useful ; large doses, if neoessarj 
Potassium Iodide, 2. In s>q;ihllitic taint 
Valerian. In lar^ doses 

Diabetes Mellitus. 

CAUTION.— The urine of patient* taUng taiteglic 
acid give* Tromtner'e teU for eugasr* 

Alkalies, 2. Alkaline waters are useful, when, 
of hepatic origin, in obese subjects ; and iii> 
delirium 
Almond Bread 
Ammonium Carbonate 
Ammonium Citrate 
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Diabetes Melutus. 

AXMONrUM PHOfiPHATE 
Absxnic, 8. In thin subjects 
Bxllaixikna. Fall doses 
CaLOIVM 8UI4PHIDI 

OomoNX. A most efficient remedy. Sometimes 
reqalres to be poshed to the extent of 18 grs. 
or more per diem 
Orkasoti 

(ILTOKRIK. As remedy, and as food in place of 
Bttgar 

Gold Chloride, 8 

Htdroqkn Peroxide 

Iron. Most useful along with morphine 

Jaborandi 

Krameria 

Lactic Acid 

Opium, S, 4. Most useful 

Phosphoric Acid. To lessen thirst 

Potassium Bromide 

Quixink 

Bromide, with morphine 
Qdikzke Sulphate 
Khubabb 

Bauctlatb of Sodium 
Skim-Milx Diet 

SODHTM OlTRATB 

Sodium Pho 6 phatx. As pnrgatiTe 

DiABBU(EA. 

Aconite. In high ierer and cutting abdominal 
pains 

Alkalieb, 8, 4. In small dosee in diarrhoea of 
children, if due to excess of acid in the intes* 
tine, causing colic and a green stool 
Alum, 4 

Ammonium Carbonate, 8. In the after-stage 
if there is a continuous watery secretion 
Ammonium Cbloridb, 8. In intestinal catarrh 
Aroentjc Niteate, 3. In acute and chronic 
diarrhoea as astringent 
Arnica 

Aromatics, 4. In nenrous irritatrflity or relaxa* 
tiou without inflammation 
Abrxnic, 3, S. a few drops of Fowler's solution 
iu diarrhiBa excited by taking food ; in diar- 
rhoea with passage of membranous shreds 
associated with uterine derangement ; and 
along with opium in chronio diarrh^ of 
origin. 

Bael. Infusion to children 
Belladonna 4. In ooUiquattve diarrhoea 
Bismuth, f, 8, 4. In large doses in chronio 
diarrhoea ; with grey powder in the diarrhcea 
of children 

■Cajeput Oil, 4 . Along with camphor, chloro- 
form and opium in serous dUrrhoBa 
Calcium Carbonate. S. The aromatic chalk 
mixture in the dtarrbcBa of children, and in 
the diarrhoea of phthiaii and typhus 
Calcium OARBOLATi 

Calcium Chloride. In the oolliquatiFe diar- 
rhoea of strumous children, and In chronio 
diarrhoea with weak digestion 
Calcium Pbobpbatb, 8, In chiunlo diarrhcea, 
especially of children 

Calomel, i. In minute doaea In chronic diar- 
rbeea of children, with pasty white stools 
Calx Saccharata It i* In the chronic diar- 
rhoea and Tomitlng at young children 
Camphor, 9, S, 4- In the aariy atage of Aalatic 
cholera, at the commenoement of soinmer 
dianhcea, acute dlanrtuBa of chUdren, and 
diarrhcea brought on by effinFla 
CANNABia Indica 1 

€Ai«iGim,8. From eating fish; and in tammar 
diarrlMBa, and diarrhoea after txpnlsiim of 
tarttant 

Caebolio Acid 
Caicarilla 

CAnoB On. A»> Oi'icv, t,4. To oury awijr 


Diabbhcea. 


any irritant ; also alone in the diarrhoea of 
children 

Catechu, 4. Astringent 
Oharcoal, 4. In foul eracuations 
Chloral Htdiutk, 1 

Chloroform, 8. As spirits with opium after a 
purgatlTo 

CocAiNK, 4. In serous diarrhcea 
CoD-IiVKR Oil, 8. To children with pale stink< 
ing stools 

Cold or Tepid Pack, 8 . la summer diarrhoea 
of children 

Copaiba A From its local action iu chronio 
oases 

Copper Sulphate, 2, 8. ^ gr. along with opium 
in acute and chronic di^hcca, associated with 
colicky pains and catarrh 
CoRRasivK SunuMATA 3. In small doses in 
acute and chronic w*atcry diarrhoea,* marked 
by slimy or bloody stools, of children and 
adults ; and diarrh^Bu of plithlsis and typhoid 
Goto Bark. In catarrhal diarrhoea 
Crkawotb 

Dulcamara. In diarrhoea of children from 
teething and ex;)Osure 

Ergot, 2, 4. In a very chronic diarrhoea sno- 
oeeding to an acute attack 
Biugkbon Oanadknse 
Eo< altptu8 , 4. In catarrh 
Flannel Binder. Adjunct in children 
Galls. Iu chronic diarrba;>a 
Guarana. In ooDTBlesceuce 
Hrcmatoxtlo.v. Mild astringent, suitable to 
children from its sweetish tsuste 
IcK TO Splve, 8 

iNXSCTiox, 8. Of staeoh water, at 100^ F., with 
tinot. opU and acetate of le^ or sulphate of 
copper in the choleraic diarrhcea of children 
Ipecacuanha I>rop of the wine erery 
hour in the dysenteric dfaurheea of children, 
marked by green slimy stools 
Iron Pernitrats, 8. Simple astringent 
Kino. Astringent 
Krameria. Astringent 
Leap Acetata 9> 8, 4. In suppository or by 
month ; in the summer diarrhcBa of ohit<lren ; 
with morphine of adults ; with opium in purg- 
ing due to typhoid or tubercular dfisease, In pro- 
fuse serous discharge, and iu purging attended 
with inflammation 
Maonsbia. Antacid in children 
Mebourt, 8 . The grev powder in diarrhcea of 
children, marked by derangement of intestinal 
secretion and stinking stools ; to be withheld 
where masses of undigested milk are peseed ; 
in adults, ride Corroeire SubUxuate 
Mineral Acid«, 2, 4. In profuse eenms dis- 
chargea, and In cholera infantum 
Nitric Acn>. With nux Tomloa, to assist mer- 
cury, when due to hepatic derangement ; 
combined with pepfln when this U the caso 
with children 

Kitro-htdroohlorjc Acid, 4. When it l« aa 
Intestinal dyspepsia 

Nitbous Acid, 4. In profuse serous diarrhcea, 
and the sadden diarrhoBa of hot elimates 
Nux Vomica. In chronic oases 
Oar Baba a^rlngaBt 

Opium, 8, 4. In tubercular and typhoid diar- 
rhoaa ; In acute, after exfmlskm of ofhmdlng 
matter; as an euemA with starch, in the 
acute fatal diarrhoBa of children 
Pepsin. Along with nltro-hydroohlorlo add la 
infantile diarthosa 

Fodopbtllum. 8. In chitmio dlarrhma, with 
high-coloured, pate or frothy stools 
PoTABSiuM Ohloeatx. Id chronio oases with 
mneUaginems stools 
PutEATiLLA Ifloatarrbal 
Qvoton 

BttUEARB,8,4* To meuate intasllna 
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Diaebh(ea. 


Rumkx OiiWPDB, 8. In morning diarrhoea 
Bauoin, 2. In catarrh and chronic diarrhoea of 
children 

Salicylic Acid, 3. In summer diarrhoea and 
diarrhoea of phthisis 
SULPHunic Acm. Diarrhoea of phthisis 
Tannin with Opium, 2, 3, 4. In acute and 
chronic Internally, or as enema 
Veratiium Album, 3. In summer diarrhoea 
Zinc Sulphate and Oxide, 8 , 4, A stimulant 
astringent; of the oxide gr. llj. or gr. iv. for 
children 


Diphtheria. 

Alcqhou Freely given, very useful 
Ammonium Chloridic 
Apomorphine. As an emetic 
Aroentic Nitrate, 2, 8, Of doubtful value 
Arhknic. Internally 

Belladonna, 2. At commencement, especially 
useful when tonsils much swollen and there 
is little exudation; later on, to 8upi)ort the 
heart 

Benzoic Acid, 4. In large doses 
Boric Acm or Borax, 8, 4. Qlyoerlne solu- 
tion locally 

Bromine, l. As Inhalation 
Oarbouc Acid, 2,4. As spray or painted on 
throat, internally with iron 
Chloral Hydrate 

Chlorinated Luce. Locally, as gargle or 

wash 

Chuirine Water. Internally, looally in slongh- 
ing of the throat 
Cold, 3. 4. Bxtemallv 
OoppHR Sulphate. As emetic 
Glyi KuiNK or Carbolic Acid, 8. Painted over 
twice a tlay 

OUAIACUM, 2, 8, 4. Inteniiilly. 

Hyd nor HU )Rir Acid, 2. Dilute as gargle, or 
strong iu« caustic 
loniVK, 3 As inhalation 
]i>on. 2, 3, 4. The perohlorlde In full doses by 
the mouth, and locally painted over the 
throivt 

Lactp Acid, 2, 8. A spray or local application 
of a solution of of water, to dl^lve the 

false membrane 
Lemon Juice, 1. Gargle 
Lime Water, 4. Host serviceable In adults, as 
a spray 

Mercury. Internally as calomel or cyanide, 

iVVii 0^ » Srra^n 

Pa pain. As solvent of false membrane 
PiiiOCARPivE, 1 8, 4, Sometimes aids in loosen- 
ing the false membrane 
Potass.*, Liquor. Internally. 

PirrAHsiUM Bichromate, As emetic 
Potassium Chlorate, S, 4. Internally in large 
doses frequently repeated, and looally as a 
gBfgle 

Potassium Permanoanate, 8. As gargle 
Quinine, 8, Strong solution or spray 
Resorcin, 2. Spray to the throat 
Saucymc Acid. Locally as gargle, or in- 
tmmally 

Sakouinaru. Aaemetio. Fide Croup 
SASEA rRAS, Oil op. As looal application 
Soda Chlorikata, 8. In a solution as gargle 
Sodium Hyposulphite and Sulphites. In- 
ternally and looally 

Sodium Beneoatb, 2. In large doses and 
powder unsnSlated 

Btrtcukikk, 8. Subontaneously for paralyais 
Sulpro-carbolates, 2 
Sulphurous Acid 

Taknik, 8. 8 per cent solution at a ipiRy 
Tolu, Bauam op 


Dropsy. 

Aconite, 1,3. At once in scarlet fever If tern* 
perature should rise 

Acupuncture, 3. In oedema about the ankles, 
to be followed np by hot bathing ; not much 
use in tricuspid disease 
AMMONIUM Benzoate. In hepatic dropsy 
Ammonium Chloride. In hepatic dropsy 
Antihydeopin, 1, 4. A crystalline principle 
extracted from cockroaches; Is a powerful 
diuretic in scarlatinal dropsy; gr. xv. as a 
dose for an adult ; the insect used in Russia 
Arsenic, 8. In dropsy of feet from fatty heart, 
debility, and old age 
Abclepias Syriaca 
Asclf.pias Syriaca and Apoctnum 
Broom. One of the most useful diuretics, 
especially in scarlatinal, renal, and hepatic 
dropsy 

Bryonia. As drastic, purgative, and dinretlo 
Caffeine, 4. In cardiac and chronic renal' 
dropsy 

Cannabis Indica. As diuretic 
Chevopodium Anthklmlnticum. In scarlatinal 
dropsy 

Crimaphila, 2. In renal dropsy 
Coix-HicuM. In hepatic, cardiac, and scarlatinal’ 
dropsy 

Convallaria, 3, 4. Used by the Russian 
peasantry 

Copaiba, 2, 3, 4. Especially in hepatic dropsy 
and cardiac dropsies, not certain In renal 
Dioitalis, 2, 3, 4. In all dropsies, bnt es- 
peclall} in cardiac dropsy; infusion is the 
best form 
Dry Diet, 2 

Elatsrium, 3, 4. Useful hjdragogue cathartic, 
especially in chronic renal disoue ; should not 
be given in exhaustion 

Erythrophlceum . In cardiac dropsy instead of 
digitalis 

Gambooe, 4. Never to be used 
Hellebore. In post-scarlatinal dropsy 
Iron, 2. To correct ansemia ; along with saline 
purgsitives 

Jaborandl 2, 4. In renal dropsy with sup- 
pression of the renal function 
Jalap, 3, 4. In some cases 
JirNiPER, 2, 3. Exceedingly usefnl in cardiac, 
and chronic, not acute renal mischief 
Milk Debt, 2 

Nitrous Ether. Useful alone, or with other 
diuretics 

Parsley, 2. A stimulant diuretic 
Potassium Bitartratk and Acetate, 2, 8, 4. 
With compound jalap powder, most useful of 
the hydragogue cathi^oa 
Potassium Iodide, 8. In large doses, some- 
times a diuretic in renal drupsy 
Potassium Nitrate. As diuretic 
Saline PuROATmES, 2 
Sknfga, 4. In renal dropsy 
Squill, 2, 8, 4. In cardiac dropsy 
Stiuu'Hanthus. In cardiac dropsy. 

SULPRVTK op Magnesium, S. A oonoentrated 
solution before food is taken 
Taraxacum 

Turpevtivk. In albuminuria 


Duodenal Catarrh. 

Arsenic, 2. In oaUrrh of the bile-duoks as a» 
sequela 
Bismuth 

Gold, 2. The chloride 

Hydrastis, 2 . In catarrh associated with gall- 
stones 

Ipecacuanha 
Nitro-Hydrochloric Acid 
Podophyllum 
Rhubarb 
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Agonitx. With mttoh ferer 
Alum, 8, To oo&trol the dUrrhoM 
Ammonium Oelobidi, i 
Aboxrtig Kit&atb, 1. Aslnjectioii 
Abnica. Witii much depreaeion 
Ajbsknic, S, 8. Fowler’s solution, along with 
opium, if dne to malarial infection 
Belladonna 
Benzoin. In chronic oases 
Bismuth,! 

Oalomkl, 4. Id acute sthenic type 
Oabbouc Acid 

<?ASTOR Oil. In small doeee, with opium 
Cathartics, 4. To cause local depletion 
Cold, 4. Bnemata of ice-oold water to reliere 
pain and tenesmus 
•Copaiba, 4. In some oases 
CoRRoexvB SuBiJMATB, 1, A In small doses in 
acute or chronic cases when stools are slimy 
and bloody 

CBZA50TK 

Cupric Sulphate, S. In acute, with sulphate 
of magnesium, and in later stage with opium ; 
with opium in chronic 
Bbootin, a a Id very chronic type 
Glycerine, A With linseed tea to lessen 
tenesmus 
Grape Diet, 3 

Havamelis. Where much blood in motions 
Injections, 8. In early stages, emollient ; In 
later, astringent 
Iodine 

Ipecacuanha, 2, 3, 4. In 80-gr. doses on empty 
stomach, with complete rest; or as enema, 
with small quantity of fluid ; milk is a good 
Tehicle 

Iron, S. Internally, or as enemata 
Lead Acetate A 8, 4. By mouth, or as ene- 
ma or suppository, along with opium 
Lemov Juice 

Maom»iuh Sulphate, 3. In acute cases, in 
early stage 

IJiTiuius Acid, 4. In the chronic dysentery of 
hot climates 

Nux Vomica, 3. In epidemic oases ; and where 
prune juice stools and much depression 
Opium, 2, 3, 4. To check the diarrhcea, giren 
after the action of a saline purge 
PoTAREiUK Btiartbats. In adTsnoed stages 
where much mucus 
Potassium Chu>rate, 4. As enema 
<^U1N15E Sulphate. In large doses in malarious 
cases, followed by ipecacuanha 
Soda Chlorinata. As enema 
Sulphur. In chronic cases 
Tannin, 3. Conjoined with milk diet in chronic 
disease 

Turpentine, 3. Along with opium when the 
acute symptoms hare passed off ; also In 
epidemic of a low type 
Zdve Oxide 

Zixc Sulphate, 3, By month or enema 

DvSMEKOBBH(EA. 

Aconite, S. In oongestlre form in pletborics ; 

or sequent to sudden arrest 
Ammonium Acetate, 4 
Amyl Nitbits. 3, 8, 4. In neturalgic form 
Apiol (Oil of Parsley), 4, As emmenagogue in 
neuralgic form ; to be giren just before the 
expected period 

Abeknic, 8. When membranoni dtocharge from 
nterus 

Belladonna, 4, In nenralgio form ; along with 
synergists 

Borax. In membrsnona form 
BuTTLCKL 0 RALHrDRATE, 8 . In oenralgio form 
Cajeput Oil, 8 

CamphoHv 2, 4, Frequently repeated in nerroiu 
snbjeois 


DtSMENORRH(BA. 

Oannabu INdioa, 3. Very nsefnl 
CHLORAL HTDBATB, 3 
Ohloroporm, 3. Vapour locally 
CiMiciNUOA, 3. In oongestlre cases at com- 
menoement 

BLKCTBicrrT. The galranlo ourrent in neu- 
ralgic ; an inrerse enrrent In congestire 
Begot, 2. In congestire oases at oommenoe- 
ment, especially if following sudden arrest 
Geihbmium, 3, 8 

Ginobr, 4. If menses are suddenly suppressed 
Guaiacum, 4. In rheumatic cases 
Hamamelir, 8. Often relieres 
Hot Site Bath, 8 
Ipecacuanha. As an emetic 
Iron, 3. In anssmia 
Morprine, S. Like opinm 
Kux Vomica. In neuralgic form 
Opium. Exceedingly useful in small doses of 
8 to 6 ms. of tincture alone, or along with 3 
or 4 gr. of chloral 
PuLBATiUJL, 3. Like aconite 
Rue 
Bumbul 

Dyspepsia. 

Acids. Before or after meals, especially nitro- 
hydrochloric acid 

Alcohol, 3, 4. Along with food when digestion 
is impaired by fatigue, Ac. 

Alkalies, 1, 2, 8, 4. Very useful before meals 
In atonic dyspepsia or two hours after 
Alxaunx Mineral Waters 
ALOES. As dinner pill, along with nux romica, 
in habitual oonstipation 

Arsenic, 2, 3. nij. of liquor before meals in 
neuraljria of the stomach, or diarrhoea excited 
by food 
ASAPOmDA 

Belladonna, 8. To lessen pain and constipa- 
tion 

Berberine 

Bismuth, 3. When stomach irritable ; and in 
flatuiraoe 

BnTEits, 2. OiYcn with acids or alkalies to 
stimulate digestion 
Brtonia. In bilious headache 
Calabar Bean, 4. In the phantom tumour 
sometimes accompanying 
C ALU MBA. Very useful 
Capsicum. In atonic dyspepsia 
Cardamoms 
Castor Oil 
Cerium Oxalate 
Chamomile 

Charcoal. For flatulence 
Cholaoooues. Often scry useful 
Cinchona 

CoCAiNA 8. In nerrooi dyspepsia, | gr. twice 
or three times a day 

Cod-Liter Oil, 8. In the sinking at the epl- 
gastiinm in the aged without intestinal Inrl- 
tation 

CoLTHicuM, 8. In gouty sobjeots 
Cou> Water, 1. Mf a tumbler half an hour 
before brisakfast 

CitEAsoTE, 8. If due to fermentatise olianges 
Kucaltitus, S, 8. In atonic dyspepsia due U> 
the presence of saroinss 
Gaijhc Acid, In pyrosis 
Gentun, 1. In atony and flatulence 
Ginger, 4. An adjunct 
Oltcerinb 

Gold, I. The chloride in nerrous Indigestlou 
Hope, 3. A sabstltute for alcohol 
Hot Water, 8. A tumbler twice or three time 
betweim meals, in acid dyspeiwia, flatulence 
and to repress the craTing for alcohol 
flYOfwuma. In ehnmlo dyipepsla or ohrook 
alooboUnn 
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Dyspepsia. 

Hydbochloric Acid, 8, 4. Dilute after a meal, 
especially If there is diarrhoea 
Hydrocyanic Acid. In irritable oases 
IPBCACUANHA, 8. Useful adjunct to dinner-pill, 
in chronic irritable dyspepsia 
Kino. In pyrosia 

Lactic Acid. In Imperfect digestion 
Lime Water 

Magnesia, 4. In acid dyspepsia 
Magnesium Sulphate 
Manganese. Id gastrodynla and pyrosis 
Mercury. As oholagogue 
Morphinil 8. Subcutaneously In irritable dys- 
pepsia of irritable subjects 
Nux Vomica. Exceedingly useful in moat 
forms fdong with mineral acids 
X)PIUM, 3. In sinking at the stomach partially 
relieved by food which, at the same time, 
nnwluces diarrhoea, a few drops of tincture 
before meals ; with nux vomica In palpitation, 
Ac, 

Pancueatin. 1^ or 2 hours after meals, very 
useful 

Pkpj'KH, 4. In atonic indigestion 

Pkiviv, 2 Sometimes very useful with meals ; 

and In a|>epsia of infante 
P(*i)oPHYLU\, 3 A cliolagoguo, used instead 
of men'ury; useful along with nux vomica 
and mineral acids 
Pot AKHtUM lODttlK 

PoTAHaiUM Pkum axgaxate, 4. Like manganese 

PoTAMsiuM Sulphide 

Vi’ahsia 

QriMNK, 8. In elderly people, and to check 
flatulence 
Rhubarb 

Sanguix 4R1A. In atonic dyspepsia 
Silver Nitrate, 4. In neuralgic cases 
Silver Oxide 

SuLPHO-CAiinoLATEOF SoDiUM, 3 In flatulence 
and spaam after a meal ; in the latter, phos 
phorus is better 

Si’i.PHUROUH Acid. In acid pyrosis and vomit- 
ing * 

Tannic Acid. 8. In irritable dyspepsia 
Taraxacum 

Turkish Bath, 8. In malaise after dining out 
Wahoo (Bugvymin), 4. As a oholagogue 
Xanthoxylum. As stomaohio tonic 

Dysphagia. 

Bromide of Potassium, In hysterical dys- 
phagia ; or dysphagia of liquids in children 
Cajeput Oil. In nervous dysphagia 
Cocaine, 8. In tonsillitis, Ac. m cause, 4 per 
(xnt, solution painted over 
Hydrocyanic Acid, 1. As gargle 
Iced Pluidb. Slowly swallowed In spasmodic 
dysphagia 

Dyspniea. 

Vidf Asthma, Broncuitib, Croup, Empbybkha, 
Phthwu 

Dysuria. 

Alkaukb. When urine very acid 
Belladonna 
Camphor. In strangury 
Oannabib Indica. In hsematurla 
OANTBARlDEa TINCTURE 
Chimafhila 

ISruot. In paralysUi when bladder feels imper- 
fectly emptied 

OXtitMlUM 

Kimous Ethxr 

Opxini 


Eae-ache. 

Almond Oil 

Atropine, 2. Along with opium 
Blibtkbb, 3. Behind the ear 
Cocaine, 8 . ijs spray 
Ether Vapour, L To tympanum 
Glycerine, 3 
Hop Poultice, 2 

Lead Acetate, and Opium. As wash 

Opium 

Pulsatilla 

Ecchymoses. 

Alcohol. Externally 
Arnica. Internally and ertcmally 
CoMPRESBED SPONGE, 1. Bound oveT 
Ice, 1 

Solomon’s Seal (Convallaria), 1, The juice 
of the root, especially in a ‘ black eye * 

Ecthyma. 

Cod-Li\'kr Oil, 2. Internally and looAlly 
Grape Cure. Useful 
Lead. Locally 

Quinine, 2, 3. For the malnutrition 
Zinc Oxide. Locally 


Ectropium and Entropium. 

Collodion 
Silver Nitrai’B 

Eczema. 

A.LKVUEB. Weak solutions as a constant dress- 
ing 

Alum, 3. To check a profuse discharge, not 
curative 

Ammonium Carbonate, L Along with fresh 
infusion of cinchona 
Avacardium Orientale 
Arokntic Nitrate, 2, 3. Simple solution, or 
solution m nitric ether painted over in chronic 
form 

Arbenic, 2. Applicable only in squamous and 
chronic form, not in acute 
Belladon.va, 2. Internally, or atropine subcu- 
taneously, in acute stage 
Bknboiv, 3. Compound tincture painted on to 
relieve itching 

Bismuth, 2, 3. Where there is much exudation, 
the powder, or ointment either of subuitrate 
or carbonate 

Blibter>, 3. In chronic oases, especially of 
hand 

Borax. 3. The glycerine in eczema of the scalp 
and ears 

Boric Acid Ointment, 2, 8. Topically, espe- 
cially in eczema of the vulva 
Camphor, 3. Powder to ally heat and itching 
Carbouc Acid, 2, 3. Internally and locally 
Cabhkw Nut Oil, Ointment in chronic oases 
CiiUiRAL, I . As ointment 3ss.-Si. of petroleum ; 
or as lotion 

Cinchona, 8. Powdered bark locally as an 
astringent 

Cii’iUNK Ointment, 2, 8. Locally, alone or with 
tar ointment In eczema of the eyelids 
Cocaine, 3. To allay iU^hing in scrotal eczema 
Cocoa Nut Oil, 1. In eczema narium 
Cod-Li\’RU Oil, 8. In ecszema of children due 
to malnutrition, and locally to skin to prevent 
cracking 
Collodion, 1 
CONIUM, 1 

Copper Bulphate, 2. Aitrlngent 
Groton Sekce. Tiuotoze of, os ointment 
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Eczema. 

Klkctmcitt. t. Central galranleation in Tery 
obstinate oases 

JSmXLrrTOL, Z. With iodoform and raaellne In 
dry e<»eina 

CUYOxanr, S, 4. As local emollient after an 

Cltcbbole op Aloes, 1. In ecsema atiriam 
TiAif Aifgf.m . Locally to allay itching 
iTtTO Ysbsicolor. In chronic gouty oases 
Jaborakdi, 1 ^ ^ 

T.itAfi Salts, 2, 3. Where there is much inflam- 
mation and weeping, a lotion containing a 
glyoerine preparation ; if dry and itching, a 
strong solution or an ointment 
LncB w ATKB, 3. A sedatire and astringent, in 
later stages with glycerine 
LiTHiA, L In gouty subjects 
Mercury 

Oil or Cads, 8. With rasellno 
Phytolacca, In obstinate cases 
Plumbago, 1. Ointment in ecsema anrium 
Potassium Salts, 1. Internally 
POTABSIUM Otakide, 8. To allay itching 
Potato Poultice, 3. Cold, sprinkled with sine 
oxid& to allay itching 

Rhus Toxicooevdrox. Internally and exter. 
Daily ; with much bnmlng and itching, and in 
chronic ectezna of rheumatkm worse at night 
time 

Saucylic Acm, 2, 3. Locally, if there is much 
weeping 

Soap, 8. A glyoerine soap to wash with night 
and morning will allay itching 
Sulphides ) 8. Internally, and as baths ; but 
Sulphur ) not in aente stage 
Taxetx, 2, 8. After removal of the scales the 
glyoeiine of tannin, tar, or other ointment 
may be required to oomplete the cure 
Tar, 8. Ointment; and internally as pill or 
capsule in rery chronic form 
Turkish Bath 

Viola Tricolor. Infusion along with senna ; 

externally as ointment 
Warm Baths, A In acute stages 
Yolk of Sog. 2. With water locally 
Zcrc, 1, 8. ITie oxide and carbonate as dusting 
powders; the oxide •• ointment, if the raw 
sniiaoe is indolent after Infl a mm ation has 
satMdded 

Elepuaktiasis. 

Axacardium Oroditalb 
AB 9 XXJC. Along with fire or tlx times as much 
black pepper 
Cashew nut Oil 
O uRJUx Oil 

loDiXE, 1. Internally and externally 

8AliaAPARIX4*A 


Emacution. 

Armexic 

Calcium Cblorips, L In serofalons diathesis 

ClXCHOSA 
Cod-Li^'er Oil 
Iodine 

Paxckeatix 

Pepsin 

Phosphate or Oalcwm 
POTAS atUM Chlobati, I 
PoTAMtuM loiHiHE, L Itt syphnitlc taint 

Eufhtsema. 

Apomorphieb. When seGretion Is teanty 
AnsEEic, 2, 8, 1 r sohiecta who aie alfooted 
with dyspnosa on oatcnlng a trery slight ooid. 


Emphysema. 

Especially raluable If following <m retitK 
cession of a rash 

Belladonna, 8. If bronchitis and dyspnoea aiw* 
serere 

Bleeding. When right side of heart engorged 
Chloral, 8. In acute if sudden, a single large 
dose ; if long continued, small doses 
Cod-Liver Oil. One of the best remedies 
CoMPRKWED Air, 2. Inhaled 
CUBEB8, 3. The tincture sometimes relleres like 
A charm 

Ether. Internally, as inhalation 
Qrivdkua, 2. In most respiratory neuroses 
Hvi’oph«>«phitk« 

Iodide op ErMYL As inhalation 
Iron 

Lor ELIA, 8. Where there is seTerc dyspnoea,. 

or oaplUary bronchitis 
OxYGEv. In paroxysmal dyspneea 
Purging, S. instep of blee^ig 
Senega 
Stramonium 

Strych s IN R, 2, 4. As a respiratory stimulant 
TuarKNTivE, Oil of 

Empya;ma. 

Asfiration, or free incisions 
Carbolate ok Iodine, 2.' 

CAiiDoLir A f ID. 2, 3. 

Chlorine Water, 8. .All used as Iniectlona 
Iodine, 2, 3, 4. to wash out cavity 

Quinine, 3. 

Salicylic Acid. j 

EM)0C.\BDITIS. 

Aconite. In small doses frequently at corn- 
menoement 
Blii*tkha 
Bb\')Ma 

Chloral Hydrate, 2. In moderate doses 

4. To prercut flbriuous deposit*; 
conjointly with alkalies ; If of rhenmatio 
origin 

Opium. In full doses 
PoTABMtuH Salt**. To liquefy exudation 
Quinine, 2. In full doses at the commencement 
Salicylic Acid, 2. In the rheumatic form 

Endometritis. 

Carbouc Acid. 2. Locally applied, ondiluted, 
on t'ottoti wool probe In chronic form 
Chromr Acid, i. Strong solution, 18 gr.*^J. of 
hot water In oaUurh 
EiMxn*. Subcutaneously 
OLYf’KRis. Locally 
H«Kr Water Injix-tiovb 
Hydraruvri BtcuumiDUM, 1. Antisejitic tn> 
jection 
Iodine 
Ioiy>Ft>HM 

Iodo-tannik. Solution of iodine in tannic add 
applied on oottoii wool 
Krrnic Acid 
Ubtilauo Maydui 

Enteritis. 

Aconite. In acute eases 
argentic Nitrate, 1, 4. In chronic form 
ARBKNtc, 8. In smalt doses along with opium 
CaWmkl, 4. In obstruotive enterttis with 
ooRitipatton. poshed to salivate 
Caetor Oiu Esueclally in the chronic onterltls 
of children, very uiietol along with opittm 
Copper Sulphate, f. In mlnitte doeea 
lUON 
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Enteritis. 

liHAD Acetate, 2. Sedative astringent 
Linsbbd, 4. loiusion as drink 
llAaKBBiUM SULPEATE, 4. The most valaable 
purgative 

0]^it 

PODOPHTLl.UM 

Poultice Hot 

Seim Mile. As diet, alone or with lime-water 
Ulmub. Infusion as drink, or leaves as poultice 

Enuresis. 

Atropine 

Belladonna. Very useful for children, but the 
dose must be large 
Buchu. In ohronlo oases 
Oantharideb, 8. Internally very useful in 
middle-aged women or the aged 
Chlobal Htdbatb. In children 
Collodion. To form a cap over prepuce 
Bboot. In paralytic oases 
loDCDK ow Iron. In some cases 
Lupouke 

PoTAfisiUM Nitrate, 8. In children 
Rhus Toxicodendron 
Rhus Aromatic a 
Santonin. When worms present 
Strychnine, 3. Very useful in the paralysis of 
the aged, and Lncontlneuce of children 
Turpentine 

Epididymitis. Vide Testicle, 
Diseases of. 

Aconite. In small doses frequently repeated 
Mkrcukt and Morph ins. Locally as oleate if 
persistent 

PulitATiLLA. In very small doses along with 
aconite 

Silver NrrRATK. Strong solution locally 
applied to abort 

EpiLEPsr. 

AI’OMORPHJnb. To prevent ; in emetic doses 
Arokvtio Nitrate, 1, S, 3, 4. Sometimes use- 
ful, but objectionable from risk of staining 
ABEKNic. In epileptiform vertigo 
Asafcbtida 

An AGSTKETics, 4. Rarely called for 
Belladonna. In petit maf, in uootnmal epi- 
lepsy and in amemio snbjeots ; perseverance 
In its use is required 
Bluters. Over seat of aura. 

Bbomidbb of Potamium. Sodium, Lithium, 
AMD Iron. Most generally osefui : dose should 
be large ; in oases occurring In the day-time, 
in prwtd malt reflex epilepsy, and cerebral 
hypenemia 

Bromimatkd Camphor, 4 
Brtonu 

Calabab Bean, 4. Doubtful value ; may pro- 
duce a succession of fits 

Camphor, 4. Has been, but is not now, much 
OaNNABHI IKDICA, 9 

Oautxbt, 8 . Prequently and lightly repeated 
Ceiuum Oxalate, 1 

CtiLotuL Htdjutk, 9. Full dose at bed-time in 
nocturnal attacks 

ORLORoyoBM. Inhalation In hystero-epilepsy 
OOD-LtTEB On* 

OOKXUM 

Oomn Balib» 9. S, 4. The ammonio-sulphate 
it •ometlMMS useful 
BLECTKiomr, 1 

Htdeabotbi BiMiooiDxnc, 1. In lyphllitlo 

history 

RyoBOBBOMic Acm 

lauAm 


Epilepsy, 

Iron, 2, 3. In uterine obstruction, in cerebral 
and general ansemla ; alone, or the bromide 
along with the bromide of potassium 
Lobelia, 4. Has been used as a nauseant to 
relieve the spasms 
Musk, 3. Has been tried 
Nitrite of Amyl, 2, 8, 4. Inhaled will cut 
short a fit ; if there is appreciable time be- 
tween aura and fit will prevent it, and cut 
short status epdepticus 

Nitbitk of Sodu m, 3. In petit mol in gr. j. dose 
thrice daily 

Nitro-glycerin, 2, 3. like nitrite of amyl, 
but slightly longer in acting 
Paraldehydl. Instead of bromides 
Phosi-hoiius 

PiCROToxiN, 1, 2. Weak and anasmio t3T)e; or 
Doctnrnal attacks ; must be persisted In 
Potassium Iodide. With bromide ; alone in 
syphilitic history 
Quinine 

Rue. When seminal emissions also are present 
Santonin, 4. Has been tried 
Sk rav. In the back of the neck 
Strychnine, 2. In idiopatliic epilepsy and espe- 
cially in pale auecmic subjects ; not if there 
is any organic lesion 
SUMBUL, 1 

Turpentine. If due to worms 
Valerian, 3. Sometimes does good, especially 
If due to worms 

Zinc Salts, 2, 8, 4. The oxide, or snlphate ; 
epUeptifonn vertigo due to gastric disturb- 
ance is often relieved by the oxide 

Epistaiis. 

Aconite, 3. In small and frequent doses to 
children, and in plethora 
Alum, 2. Powder snuffed or blown up the 
nostrils 

Arnica. In traumatic cases 

Barium Chloride, 2. To lower arterial tension 

Belladonna 

Blxbtxk over Liter, 1 

Cocaine, 3. Locally in haemorrhage from the 
nasal mucous membraue 
COMPREHHION OF FACIAL ARTKRY, 8 

Dioitalib, 2, 3. The infusion is the best 
Kroot, 9, 3. 4. Subcutaneously, or by stomach 
Gallic Acid. Along with wgot and digitalis 

IlAMAMEIJB 

ICK. Over nose and head 
Ipecacuanha, 2, 3. Until it nauseates or pro* 
duces actual vomiting 

Iron, 2. As spray the enhsulphate or per* 
chloride 

Plugoino anterior and posterior narea neoea* 
sary, if epistaxis obstinate 
Tannin, 2. Locally applieil 
Tranbfuhion, 2. If death threatens from loss 
Turpentine, 2. Internally in passive heemor* 
rhage 

Warm Baik, 3. To feet and hands, with or 
without mustard 
Warm Water Bag. To spine 


Erysipelas. 

AooNiTK, 8. At oommenoement may out it 
short ; valuable when skin is hot and pungent 
and pulse firm ; abo in erystpelatoua inmun* 
mation following vaooination 
Ammonium Carbonate, 9, 8. When tendency to 
collapse, and in typhoid condition ; internally 
and locally ; more adapted to idiopathic, 
especially facial erysipelas than to traninatio ; 
with fever, digitalis or noonite 
Belladonna, 9, 8, 4 

4 H 
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Erysipelas. 


Fever. 


Benzoic Acid, 4. The eodz salt in tha 

twentT^tonr hours 

Boric Acm, 4. Lotion in phlegmonous ery- 
sipelas 

Carbolic Aon>, S, 3. Lint soaked in S per cent, 
ablution relieves paiu ; subcutaneously Sss., 
alcohol 3 bs^ water Sij- 

COLLODION, 8. Locally in superaoial erysipelas, 
useless when cracked 
BiGiTALis. Infusion locally 
Hot Pomkntations, 8 

Iodine, 8, 4. Solution not too strong painted 
over 

Iron Large doses frequently, and local appli- 
cation 

PoTASsrru Permanoanate, 8. Solution, locally 
and internally 
Quinine, 8. In large doses 
IUborcxn, 1. Antipyretic and antiseptic 
Bhus Toxicodendron 

Silver Nitrate, Strong solution locally ap- 
plied for an inch or two bev ond Inflamed aiva 
Sodium Salicylate, 8. Antipyretic 
Sulphurous Acid, 8, Equal parts with glj- 
cerine locally 

Tartar KMimc, 1. Small doses frequently 

Erythema. 

Acids. In ca#ies of indigestion 
Alum, S. Lotion 

Belladonna, 8. In simple erythema 
Bismuth. Locally 

Hydrochloric Acid, S. If reflex from gaatro- 
intestlnal disturbance 
Lead, 2. The glycerine of the carbonate 
Nmuc Acid, S. Like hydrochloric acid 
QUININE. In erythema nodosum 
Rhub Toxicodendron 
Zinc, 8. JiOcaUy, as ointments or lotions 

Exophthalmos. 

Barium Chloride, 8. To raise arterial tension 
Belladonna, 2. 8 

f’HALTBEATB Watkrn, 8. For the an»niia 
Dioitalih, 8. If functional in young nubjects ; 

often relieves in other cases 
Galvanism of the cervical sympathetic, and 
pneumogastric nerves 
I RON. For the anssmia 

Favus. 

Boric Acid, 2. Locally in ethereal solution 
Carbolic Acid, S. As a local parasiticide 
Cod-Liver Oil, S. In a debilitated subject 
Mercury, Olrate, 8. Parasiticide ; also lotion 
of bichloride gr. of water 
Mtrtol, S. PanudUoide 
Oils, A To get rid of scabs, and prevent spread 

HSCW>RC1X, 3. \ 

Halictlic Acid, 2. [ like m>Ttol 

Bulphurouh Acid, 8. ) 

Fever. 

A^ idh ok Acid Drinks, 8. To allay thirst and 
aid digestion 

Ari*.MTR, 8, 3, 4. Small doses frequently In all 
sympathetic fevers 

Ai/'omol, 8, 8. Often usefni, but effect watched 
carefully and quickly discontinued if it does 
not relieve Nyraptoms 

Alka lien, 8. Febrifuges, and increaae urinary 
sol his 

• Ammonia, 4. In a sudden oollapec 
ammonium Acetate, 2, 8. Very nsefnl aa dia- 
plioreUo, more to In milder forms 


Ammonium Carbonate, 8. In aoarlet fever and 
measles, and in any typhoid condition 
Antipyrin, 8,4. To reduce temperature; has 
caused collapse and death 
Arnica, 2. Full doses of the infusion In sthenic 
reaction; low doses of the tincture In as- 
thenia 

Arsenic, A In malarious fevers ; and in pros- 
trating acute fevers to raise the patient’s tone 
Bellaik»nna, a In eruptive fevers mtd de- 
lirium 

Benzoate of Sodium, 4. In infectious and 
eruptive fevers, antiseptic and antipyretic 
BirrERS, 3. With acid drinks to quell thirst, 
e.g. casoarilla, orange f>eel, Ac. 

Blisters, 3. Filing blisters in various parts of 
the body in the semi-comatose state 
Bromide of Potassium, 8 
Calomeu 8. In the early stages of typhoid 
Camphor, 8. In adynamic fevers, and in de- 
lirium, in gr. XX. doses every two or three 
hours, and effects watche<l 
C.%RBOL.KTE OF loDiNK, 8. In the later stages of 
typhoid; and in chronic malarial iKilsonlng 
Carbolic Acid, 2, 3. An autiperiodic and anti- 
pyretic 

Castor Oii.^ 8. As purgative 
Chloral, 3. In the violent delirium and wake- 
fulness of typhus, Ac., and to reduce fever 
CiMictFUOA, 2. When cardiac action U quick 
and tension low 

Ok^culuh. In typhoid, to lessen tjrmpauitis 
Coffee. In place of aloohol 
Cold Bath and Affusion, 1, 8, 8, 4. To lessen 
hyperpyrexia, and a first-class stimulant, 
tonic, and se<lative 

Cold Packln<l 3 In acute fevers, cspc'cialiy ou 
retrocession of a rash 

DioiTALiB, 1, 2, 3. 4. In inflammatory eruptive 
fevers, especially scarlet fever, as an anti- 
pyretic ; much used in typhoid on the Con- 
tinent 

Elatkhium, 1. Hydragogue rarhartlo 
Eucalyptus, A In intermittent fevers 
GLieKMiUM, 8, 4. In malarial and •ithenle fevers, 
eetiecially in pneumonia and pleurisy 
Oi YCKRiNK, 8. Demulcent drink 
Hot Affuhjovs, 3. For headache sometimes 
Ijetter tlian cold 

Hydramtin, 2. Inferior to quinine In Inter- 
mittent fever 

IcF.. To suck ; bag to forehead 
Kairin, 4. Not a safe antipyretic 
Lemon Jure, 4. An agreeable refrigerant 
drink 

Mercury. Small doses at the commencement 
of typhoid or scarlet fever 
Mumk, 3 A stimulant in collapse ; along with 
opium in an aenU* speclflc fever 
Opium, 3. In typItoUl delirium; with tartar 
emetic If furious ; at the crisis idds action of 
alcohol 


Phosphate of Cawium. 3. In hectic 
QuiMNF., 2, 8, 4. In maiaiial, typhoid, and 
septic fevers ; the most generally applicable 
luiti pyretic 

ll»ouri\, 2. Antipyretic and antiseptic 
IlHUs Toxicodenpiwin. In rhemnatio lever, and 
scarlet fever with typhoid symptoms 

sltirrun or fu.m, «. «. 1 
Ha iH-rui; Acii^ 2 . ». I nwl» 

STnYCHXiNE, 8. Sobcutatieooalf for muscular 
paralysis as a sequela 

Buli'Hatb of MAOMa«iVM, 8. Aa a depletive 
and purgative 

Tartar Kuetic, 8, 4. In email doses, with 
opium, if delirium Is not greater than wake- 
fulness : if greater, in full doses, with •mall 
doses of opium : dlaphoretio ; to tfiia aids 
quinine, also in acute 
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Fbvee. 

Tubpkntinb, J. Ai itinmlaiit In typhoid, puer- 
peral, and yellow, and to itop luemorrhage In 
typhoid 

ViRATRUJi VmiDK. In delirium lerox 
Warm Sponging, 8. In the ahnple leTers of 
children 

Fistdla. 

Oapbicitm. Ai weak Infuilon locally 
Pbppkr. The confection aa laxatire 
Sanouinaria. Ai Injection 

Flatulence. 

Abstention from iugar, ttarohy food, tea, 3 
AucALnoB. Before meals 
Ammonia, 8, In alkaliue mixture a palliatiTe 
AsAPCBTiDA, 9, 8. In children ; simple hys- 
terical, or hypochondriaoal 
Belladonna, S. If due to paresis of Intestinal 
walls 

BiSMimt, 8. With charcoal, in flatulent dys- 
pepsia 

Calumba, 2. With aromatics 
OAMPiioh, 2. In hysterical flatulence, especially 
at climacteric 

Oarbouc Acid, 3. If without acidity, Ac. 
Caru^bad Waters. If due to hepatic derange- 
ment 

CARMINATn’ES 

-Charcoal 

Chloroform, 3. Pure, in drop doses lu gastric 
flatulence 
Crbasotx 
Khskntul Oils, 8 

BrHER, 2. In nervousness and hypochondriasis 
Bucalyptol, 8. At climacteric, if associated 
with heat dushUigs, Ac. 

Oalyaxinm, 1 

Hot Water, 8. Between meals 
Ipecacuanha, S. In constipation, oppression 
at epigastrium, and iu pregnancy 
Hercurt, 3. When lirer sluggish 
Muscarine, 2. In intestinal paresis 
Kux Vomica, 2, 8. In constipation, pain at top 
of head 

PHYSOSTIGMA, 2. In womeu at change of life 
P 0 TAB 8 IUM PSRMAVOAKATE. In fat people 
Buk, 1. Most efficient 

Bulpho-Cahbolai'SS, 8. When no acidity, and 
simple spasms « 

BuLPHunouE Acid, 8. If due to fermentation 
Tubpextine. Few ilrops internally, or os 
enema in fevers, peritonitis, Ac, 

Flushing and Heat. 

Bucalyptol, 8 . At cllmucterlo 
Iron. Most useful 

NITRITE OF Amyi^ 8. If associated with men- 
strual irregularity ; accompanying symptoms, 
oold in the extremities, giddiness, fluttering of 
the heart : inhalation, or internally iu one- 
third of a drop doses ; effects sometimes dis- 
agreeable 

Nu.x Vomica, 3. With tlnct. opii in the hysteria 
of middle-aged women 
Potassium Bromide, 3. If at climacteric 
Valsrum 

Valbuiakate Of SSXNC, 3. At climacteric 

Fbactubes and Dislocations. 

AcoKm. II febrile syuiptouis are present 
Arnica. Internally and locally 
Iodine. Antiseptic dressing 
Opium 

PaoEPtiATi Of Calcium. Quiokeni nnloii 


Freckles. 

Alkaline LanoNS, 2 

Benzoin 

Borax 

Iodine 

Limk-Water 

Mercuric Chloride, 1. Locally, with gly- 
cerine, alcohol, and rose water. I of gr. to 
the os. 

Olive Oil 

Potassium Carbonate 

Gangrene. 

Ammonium Chloride, 1 
Balsam of Peru 

Bromine, 2. Escharotio in hospital gangrene 
Carbolic Acid, 2, 8, 4. Locally in strong solu- 
tion to act as a caustic ; as a dressing to pro- 
mote healthy action 
Charcoal As poultice 
Chlorine Water. To destroy fetor 
Chromic Acid, 2. Local escharotic 
Cinchona 
Creasotb 

Bucalyptol, 2. Along with camphor in gan- 
grene of lungs to preyent spread and lessen 
the fetor 

Lime Juice and Chlorine Water In hospital 
gangrene 

Myrtol, 2. To dMtroy fetor and promote 
healthy action 

Nmuo Acid, 2, 4. Next to bromine the most 
useful escharotio 
Oakum, 1. Dressing 
Opium 

OXYGEN. As a bath 
Potassium Chlorate 
PoTASSA Fusa, 2. Wide caustic 
Resorcin, 2. Antiseptic, autipjTctio 
Salicylic acid, 2. Locally 
Sanguikauia 

Turpextlve, 2. Internally, and inhalation of 
vapour 

Gastralgia. 

Acupuncture. Sometimes gives great relief 

Alum, 2. If pyrosis 

Arbbkic, 2, 8, 4. In small doses 

Atropine, 2, In gastric ulcer 

BisMUi’H, 2, 3, 4. In irritable gastralgia 

Charcoal, 3. In neuralgia 

Chloral, 3. To relieve pain 

CuLOROPORM. Two or three drops on sugar 

Creasotk, 8 

Broot 

Kther, 2. A few drops 

Galvanism. Of pneumogastric and sympathetic 
Hydrocyanic Acid, 2, 4. If purely nervous 
Maxgaxssk, 2, 8, 4. The bla(» oxide purifled 
Milk Cure 

Morphine. Subcutaneously, in epigastrium, 
very useful, or with bismuth and milk before 
each meal 

Nitr(m>lyckiun, 2. Quickly eases 
Nux Vomica, 3. To remove morbid condiUcHi 
on whioh it det>euds 
Pancrkatix 
Pepsin 

Quinine, 2. If periodic in character 
Hshohcin, 2 

Salicylic Acid, 2. like quinine 
BiLi^R Nitrate, 2, 8, 4. Nerrine tonic 
Silver Oxide, 9 
Zone Oxide, 2 

Gastric Ulcer. 

Arsenic, 9. In chronic ulcer it eases pain and 
vomiting, and improves the appetite 
4 H 2 
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Gastric Ulcbe. 

jlTBOpnni, S. Arrests pain and romitiag 
Bismuth, S. like arsenic 
Oankabib Ikdica 
Carmrap Salts. Before me^ 

Oastor Oil 

Chabooal, 8. In chiooio nloor to aUkjr pstn 

IcR-BAo, 8. To epigastrinm 

Lead Acetate, 8. to oheok hamatemeets 

Limk Water with Milk, 3. Diet 

Mercuiuc Chlobxd^ Small daee before meele 

Milk 

Morphikb.8. Like etropine 
Nutrititb SmucATA, 8, 8, 4 

Opiitm 

Pepsin 

Peptonikkd Milk, 1 

Potassium Iodide. With bloarbonate, to leseni 
flatulent dyepepeia 

Silver Kituate, 8, 8, 4. To rtUort P»in isd 
vomiting 
Silver Oxide, 8 
Tannin 

Turpentine, 8, 4. Frequently repeated to 
check bmmorrtuge 

Gastritis. 

Alum. When vomiting of glairy mneof 
Ammonium Ohlobids, 4. In geetrio catarrh 
Arsenic, S. In drunkards 
Atbopinb, 8. In chronic caete 
Bismuth, 4. In catarrh 
CAPneiNR, 8. Bqieoially whe& aseooUted with 
migraine 
Calumba 
Cinchona 

Bucaltptub, 8. In ohronic catarrh 
Hydrastis, 8 

Hydboctanic Acid, 8, 8. To allay pain 

Ice, 8, 8. To raok ; and to epigaetriius 

Ipecacuanha, 3. In catarrh 

Lead Acetate, 8. Along with opfnm 

KinraiENT Snemata 

Nt X Tomica 

Opium 

SiLi’ER Nitrate, 4. In chronic gastritis 
SiLVEn Oxide 
Tannic Acid 

Tebatbux Yiride, a Shonfd never be need 

Glanders. 

Ammonium Oabboeati. Bvery hoar in oon< 
centiBfeed solntkm, followed if opia^ 
Abbocnutb ov Stetchnini 
CarboucAcid. Locally 
Chlorinated Soda. LooeUy 
Creasotb 

Iodide of Sulthub 

lODOTB 

Potassium Bichbomati 

SULFBm 

Glandular Enlargements. 

Ammonucum, a Plaster oonnter-liTlieat on 
•orofnloas 

Ammonium Ohloeide 
Aesexic 

BaBIUM OSLOEIDS 
Belladonna 

BustebaS. To sorofnlona glands 
Cadmium Cblobdkk 

Calcium Oblobidb. In enlarged and tBeeking 
down iorofnlotts glands 

Calcium Sulphxda ^ Por glands behind jaw 
with deep sea t ed snppnratioa 
Cabbolic Acid, a InJeotloBs of • f per oenA 
estotkMi 
C0lD4gV|BOX4 


Glandular Enlargements 

OONIUM, 8, 4. In ohronio enlargements 
Gold Ohlobidi. In scrofula 
Guauoum 

Iodine. Internally ; and painted around, not 
over the gland 

lODOFOBM. As a dressing to breaking down 
glands 

Lead Iodide, 2. Ointment 
Mercury, 2, 4. Internally, and locally the 
oleate of mercury and morohine 
Pilocarpine, S. In acute alteotioni of parotid 
and Bubmaxillary 

Potassium Iodida Ointment over enlarged 
th 3 nnoid, and ohronioally inflamed glands 
Sulphidbs, S 
Valirian 


Glaucoma. 

Atropine. Has oansed this disease 
Dubosina Like Atropine 
Eberina Lowers intraocular tension 
IBIDBCTOMT. The Only cure 


Gleet. 

Aloes 

Bbmdth, 8. Along with glycerine or mucilage 
Bustsbs, 8, 8. To perinseum useful in obetl- 
nate gleet 

Cantuarides, 2, 8, 4. Minim dosee of tincture 
frequently repeated 

CoPAnuu Internally, and locally smeared on a 
bougie and introduced ; best used in chronic 
form 

Coppbb Sulphate. As injection 
Bucaltptol, 8. In very ohronio gleet 
Iron, S, 8, A Along with opium, either per> 
chloride or sulphate as injeotlon 
JuKiPBE Oil. Like Copaiba 
Kino 

Lead Acbtata 8. Injection is sometimes used 
Limb Watir, 8 

Mbbcubt, 8. Half a grain of bichloride in six 
ounces of water 
Peru, Baiaam op 
Pipes Methtsticum 

Sandal Wood Oil. Useful both locally and 
generally 

Tannin, Glycerine op, 8. As Injection 
Told, Balsam op 

Tur p kntina 8, 8 , 4 . In a condition of relaxa- 
tion 

Znc Bulphata As injection 


Glossitis. 

Bismitth. Locally 

Blectrolybis, 8. In simple hypertrophy, and 
cystic 

Lesohea I 

PUBOATIYES 

Glottis, (Edema of. 

Ammoioum Oaebonatb. As emetic 

INMALATIOES 

Boaexfioation. Ispsoially useful 
Teacebotomt 

Goitre. 

lODon, 8, 8. A Internally, and loeaUy as otnt* 
meat or tlnctnre. and as InJectioii 
Meecueio BortoDiDi, 8, 8. As otntiiie&ii to bo 
used la front of hot ftps or hot son 
PacAMiirM loDwaj i 
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'Gonoeehcea. 

A0ONrng» 2, 8. In acute stage 
Alcohol, 8. Not to be touched 
Alkaline, 3. Salts or waters, as citrates or bl- 
oarbonates to make urine alkaline 
Alum, 2. As an injection 
AKnMOKT, 4. If acute stage is severe 
Benzoic Aoii), 4. Internally 
Bismuth, 2, 8, 4. Alone, or with hydrastls In- 
jected 

Buohu, 2. More useful after acute stage 
Cadmium Sulphate, f. Astringent injection 
Cannabis Indioa. To relieve pain and lessen 
discharge 

Cantha&ideb, 8. In small doses where there is 
pain along urethra and oonabaut desire to 
micturate. The tincture in min. doses three 
times daily in chordee 
Cocaine, 8. Injection to relieve the pain 
CoLCHiouM, 2. In acute stage 
Copaiba. After acute stage 
CUBSB8. Either alone or mixed with copaiba 
EmosBON, Oil of, 4 
Eucalyptus, Oil of, 4 

Gltcb&in of Tannin, 3, 3. In later stage In- 
jection 

Htdaastib, 2 As injection 

Iron, 2, 8. Astringent injection in later stage 

Kaolin 

Lead Salts. As injection 

Mercuric OBO/iRrDE. Weak solution, locally 

Pulsatilla 

Quinine, 4. Stimulant In later stage 
Sandal Wood OOu Internally and locally 
Silver Nitiute. As Injection, said to cut 
short at commencement 
Turpentine 

Veratrum VmiDK, 2. In early stage of acute 
fever 

Zinc Saltb, As injection, sulpho-carbolate, 
acetate, Ac. 

'Gout. 

ACONITE, 8 
ALKALIES, 2 

ALKALINE Mineral Waters, 3 
Alkaline Poultice, 3 
AMMONIUM Phosphate, 1 
AMMONIUM Tartrate, 1 
Arobntic NmuTB, 1 
Arnica. 3 
Arsenic, 2, 4 
Belladonna, 1 
Blisters, S 

Carbonate of Lithium, 3, 4 
Carbonic Acid, 1 
(3AR1BBAD Waters, 8 
CttlCORT, I 
Chloral, 1 

CrTRATE or Lithium, 8, 4 
Cod-Liver Oil, 8, 4 

COLCHICUM, LS.«,4 

OOLD Water, 1 
Collodion, 8 
]fiTHma,4 
PRAXlNUt,! 

GUACO, 1, 3 

Horbe Chestnut Oil, 1 
Iodide of Potassium, 4 
loDtNi, L 8 
Iodoform. 8 
Lithium, 1,4 
Maqnbbxa, 4 
MAX<iANBUB,3 
MORPUINB, 1 
Oil of Peppermint, 8 
Pine Leaves Bath, 1 
PtPSR Mithtbticum, 1 
PoTASs/B Liquor, 4 
pRUKUS ViBaiNZANAt I 
«QU1M1M1^1 


Gout. 

Bubbfacients, 4 
Salicylic Acid, 2 
Sodium Chloridb, 1 
Sodium Saliotlate, 1 
Strawberries, 1 
Strychnine, 8 

SULPHiDFa, 3. In chronic cases 
Sulphur Baths, 2, 3 
Trlmbthtlaminb, 1 
Turkish Baths, 3 
Yeeatrins, 1, 3. As ointment 
Vichy Waters, 1 

Gums, Spongy. 

Alum, 2 
Arkca 

Iodine Tincture. Locally 

Krauurta, 1 

Myrrh 

Pomegranate Bare 
Potassium Chlorate, 1 
Tannin, 2 

HiEMATEMESIS. 

Alum, 2, 3 

Ammonium Chloride, 2, 8 

Ergot, 2, 3. Hypodermically 

Gallic Acid, 3, 4 

Hamamsus, 2, 3 

Ice, 8. Exceedingly useful 

Ipecacuanha 

Iron Pebchlorede, or Peenitrate, 3 

Iron Subsulphate, 4 

Lead Acetate, 2, 3 

Logwood, 3 

Magnesium Sulphate 

Bhatany, 2 

Sulphuric Acid, 3 

Tannin, 2, 3, 4 

Turpentine, 2, ^ 4 

Ea:matueu. 

Ai^UM, 1. Internally, or as injection into the 
bladder 

Bitabtratb of Potabbium 

Camphor, 3 

Cannabb Indica, 3 

Chimaphila 

Copaiba 

Creosote 

Dioitaijs 

Ergot, 2 

Gallic Acid, 2, 8, 4 
Hamamsus, S 
Ipecacuanha 

Iron Pebchloride, or Pernitbatb, 1 

Krameria. Extract in large dose 

Lead Acetate 

Matico 

Quininb, S, 8 

Bhatany, 2 

Tannic Aced, 8 

Turpentine Oil, 1, 2, 3, 4 

Haimoptysis. 

Acetic Acid 

ACOVITB 

Alum, 4 

Ammonium Chloridb 
Arnica 

Astringent Inhalations, 4 
Barium Chloride, 3 
Chlorodyne, 1 

Chuihoform. To outside of oheii 
Copaiba 
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HiEMOPTYSIS. 

Coffer Sxtlphatb, 1 
Bioitaub, L 9, 8 
BbtCufs. Toohest 
Bboot 'and Ergotinin, 8, 8, 4 
Fbbbic Acetate. Added to water, so aa to 
take away the taste; a little constantly 
sipped 

Febbi Pkrsulphab,! 

Gallic Acid, 1, L 8, 4. Very nsefol 
Hamaioelis, 3. very nsefol 
Hot Water Bag, 8. To spine 
Ice, 3 

Ifecacuanha, 1, S, 8, 4 

Iron, 2, 3. And absolute rest 

Lead Acetate, 1, 2, 4. Very osefnl 

Matico 

Morphine, 8 

Opium, 4 

Phosphoric Acm 
Potassium Bromide, 1 
Potassium Chlorate, I 
Potassium Nitrate. When ferer present, along 
with digitalis or antimony 
Pyrooallic Acid, 1 
Silver Oxide 

Sodium Chloridb. In drachm dosea 

Subsulphatb of Iron, 4 

Sulphuric Acid, 8 

Tannin, 1, 8 

Tk. Labicih, 1 

Tubpentenb, 1, 3, 4 

VERATRUM VlKIDE, 1, 2 

HiJEMOEEHAGE, INTESTINAL. 

Belladonna. For rectal oloers 

Castor Oil 

Kbootzn, 9,8 

Ferric Chlorxds, 1 

Hamamelib. Very osefni 

ICR, 9, 3 

Iodine 

Iron, 9, 3 

Lead Acetate, 9 

Opium, 9, 8 

Potassium Bitartbate, I 
Bulprubic Acid, 9, 3 
Tannic Acid, 1, 8, 4 
Turpentine, 1, 2, 8, 4. Very nsefol 

HiEMOREHAGK, POSTPABTUM, 

Acetic Acid 
Achillea 
Capsicum 
CnociPuaA 

CoMPEmsioN op Aosta, 8 
IhoiTAua 
Knemata, Hot 
JBboot, 4, Most efficient 
Ether Sprat 
Gallic Acid 

Hamamelbi. For periistent oocing 
Hot Water. Injection into ntems 
Htdrastv 

Ice, S. To abdonen, ntems, or reotnm 
Iodine 

Ifecacuanha, 1, 4. An emetic dose ; good 
Iron, Peeohlorzds Diluted, 8. 1<4 injected 
into ntems 

Mechanical Ktcttation of Vomitino, 8 
Mux Vomica. Along with ergot 
Opium, 2. 3j. doee of Mnoture, with brandy, 
in profuse bleeding 
Peewure oyer Dtebci 
Quinieb,4 

BLsmobehoids. 

Alkaldts Mineral Waters osefnl 
ALoa^ 1, S, 1, 4. AspnrgatiTe 


PLsmoebhoids. 

Alum, 2. In bleeding; piles, powder crystal on 
ointment 

Argentic Mitbate, 1 
Belladonna, 1 
Brmuth, 1 « 

Bromide of Potassium, 8 
Calomel, 1, 3 

Oabbouc Acid, 1, 2. Injection into piles 
Castor Oil, 3 
Chalybeate Waters, 2 
Chlorate op Potassium, 8 
Chromic Acid, 1 
Cocaine, 4 
Cold Injection, 8 
CUBEBS, 4 
Brgot, 1, 9, 4 
Ferbi Perchloridum, 1 
Ferri Protobulphas. As lotion 
Galls Ointment, 9, 8. With opium very use- 
ful 

Grapes, 9 
Glycerine, 1, 4 

Hamamblis, 1, 8. Internally, and locally aa 
lotion, injection, enema, or suppository 
Hydrastis. As lotion and internally 
Hyoscyamub. Bruised leaves or ointment 
locally 
Ice, S 

Iodoform, 1, 4. As ointment or suppository 
Lsbcheb, 2 
Lead, 8 

Ijq. Potassak, 1 
Magnesia, 1 
Malt, 1 

Mmuo Acid, 1, 2, 8. As caustic ; dilute aa 
lotion 

Mux Vomica, 1. Very useful 
OuLinz, 1 
OL. TERKBINTHJt, 1 
Opium, 3 

Pitch Ointment, 1 
Potassium Bitabtratk, I 
Rheum, 1,8 
Baune Puboattves, 2 

Senna, 2. As confection, or, better ooropound 
liquorice i>owder of Prussian Pharmacopeia 
Stillinoia. In constipation and hepatic dis- 
ease 

Stramonium, 4 

SULPHUE, 1 , 2, a, 4. As confection 
SULPHUKOCH WaTKBS, S 

Tannic Acid, 4 
Tobacco, 4 


Hat Feveb. 

Aconite, 8 

Ammonia, 8 

Aroxntic Nitrati, 1 

Arsenic, 1, 1, 8. As cigarette 

Atropine, 2 

Boric Acid, I 

Brandy Vai»our 

BROMiNie, 9 

Camphor, 8 

Oarbouc Acid. 1, 9 

Chlorate of Po'iassium, 8 

Cocaine, 8, 4 

Coffee, Strong, 1 

Grindblu, 9 

Hamamelib, 8 

Iodide of Pi/rAssiuK, 1, I. Internally and 
locally 
lODIDVa, 9 
iFECArUANHA, I 
LOREUA, 1 
Morphinx, I, S 
MueCARlNB, 9 
OpruM, 8 
Pilocarpine, 2 
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Hay Fever. 

Quinine, 1, 2 , 3 , 4. Locally, as Injection or 
douche 

Sauctlio Aom, 1 
Strychnine, 1 
Sugar Snupf, 1 
Sulphurous Acid, 3 
Sulphurous Spray, 1 
Tetrachloride of 0 arson, L 
Tobacco, 1 
Tr. Cantharidks, 1 
Turkish Bath, I, 3 
Veratrum Vuude, 3 

Headache. 

Aconite, 1. When otroulatlon excited. 

Actzba Backmosa, 3 

Ammonia, 1, 2, 3, 4. Aromatic spirits In ^2 dr. 
doses. Ilaspall’s lotion very useful ; often 
relieves nervous headache 
Ammon lusi Chloride, 3. 10-16 gr. doses in 

hemlorania 
Avtacidb, 4 

Arsenic. In brow agoe 
Atropine, 2, 3. Locally to eye In migraine 
Belladonna, 3. Frequently given in frontal 
headache, especially at menstrual period, or 
from fatigue 

Bicarbonate of Sodium. With bitters before 
meals in frontal headache at the junction of 
hairy scalp and forehead, or pain in upper part 
of foreliead without oonstlpatiou. As wash to 
the mouth when headache depends on decayed 
teeth 

Bleeding, 1 
Bromides, 2 

Biuimide or Potassium, 8. In large doses 
Bryonia. In bilious headache 
Butyl-Chloral Hydrate, 1 
(’ AFKKINF., 4 

Caffki.nk Citrate, 1 
Cajeplt Oil. Locally 

C A MPUOR, 8 . Internal ly , and saturated sol ution 
externally 

Cannabis Indica. In neoralgio headache 

Garbo.n Disulpuidk, L 

Chamomile 

Ch loroform. Spirits or. In nervous headache 
CiMJCiFUGA. In nervous and rheumatic head- 
ache, espeoiaily at menstrual period 
CorrsE AND Morphine, 1 
Cold Aftubion, 8 
Croton Oil 

Bigitalik, 2 . ^ of a grain twice a day for con- 
gest! re hemlorania 
Electric m', I 
Ergot, S, 4 

Ether Spray, 3. locally, for frontal headache 
after illness or fatigue 
Fried tuc MS HALL Water, 3 
Oalvanjbm, 2 

OUAUAXA 

Heat. As hot water -bag or poultice to nape of 
neck 

Hot Sposoino, 8 
Hot Water, 8 

Hydrastis. In congestive headache with cou- 
■Cipatiou 
Tei»-BAG, 8 

lOMATU. In hysterioal headache 
loDiDi or Potassium, 1. In rheumatic h^d- 
aoho, with tenderness of toaip 
Iris. In supra-orbital headache, with nausea 
Maonksium Sulphate, 4. For frontal headache, 
with constipation 
Menthol. As local application 
MERCtrBY, 8. In bilious headache 
Morphine, 1 

Mustard, 8. As loot-bath, or poultice to nape 
of neck 


Headache, 

Nitrite of Amyl, 1, 2. As inhalation when 
face pale 

Nitro-glyckrin, 2 

Nitro-Hydrochloric Acid. For pain just 
above eyeballs without constipation, also for 
pain at back of neok 

Nux Vomica. Frequently repeated in nerrous 
or bilious hea^he 
Paraldehyde, 3 
Phosphoric Acid, 1 

PiOROTOxiNB, 2. In periodical headache 
Podophyllum, 3. When constipation 
Potassium Cyanide, 2. As local application 
PurSATILLA, 1 
Quinine 

Saucylate of Sodium. 3-gr. dose every half 
hour exceedingly useful 
Sanguixaria. In gastric derangement 
SlTZ-BAIlI, 3 

SKULI.-CAP as prophylactic 

Sodium Chloride, 1 

Sodium Phosphate, 2. As laxative in bilious 
headache 

Spectacles. Where the headache depends on 
inequality of focal length or astigmatism 
Strychnini., 1, 2 

Tea, 3. Strong black or green, often relie vea 
nervous headache quickly 
Valerian. In nervous and hysterical cases 
Veratrum Viridk, 3 
Zinc Oxide, 3 

Heartbuen. 

Acids, 3 
Alkausb, 3 

Almonds. Six or eight blanched. 

Ammonia, 3 
Antacids, 4 
Bismuth, 3 
Capsicum 
Cod-Livkr Oil, 1 
Morphine, 3 

Nux Vomica, 3. Very useful 
Opium, 3 
Podophyllum 
Pulsatilla 


Heart, Dilated. 

Cocaine, 3 
Digitalis, 1, 2, 3 
Ergot, 2 
Iron, 2 

Morphine, 2, 3 
Nitrite of Amyi., 2, 3 
NmuTKOK Sodium 
Nitro-glycf.rin, 2 

Heart, Fatty. 

Arsenic, 1, 8 
Bktaadonna 

CiMJCIFUOA 

Cod-Liver Oil, 1, 8 

Ergot 

Iron 

Nitrite of Amyl, 4 
SlRYCHXlNK, 3 

Heart, Hypertrophied. 

Aconite, 2, 8 , 4. To be used with oare when 
valvular disease is present 
Bromides, 2 

Cami'HOR. In palpitation and dyspnoea 
CiMiriruGA, 2 

Dtan'ALts, 2, 3, 4. In email doses 
Ergot, 3 
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Heart, Hypertrophied. 

Galyakibm, 1 

Lead Acetate, 1. In palpitation 
Niteite op Amyl, 2, 3 
Veratrum Viride, 2, 3 

Heart, Palpitation of. 

Aconite, 1, 2, 8. Internally 
Amyl Nitrite 

Belladonna, 1, 4. Internally nselul In cardiac 
strain 

Bromide of Potabsiuv, 1, 2. In flattering 
heart 
Camphor 
C lMICIFCGA, 2 
CoCALNIt, 3 
Digitalis, 2, 3 
Eucalyptus 
Hot Bath 

Hyoscyamus. In nerrons palpitation 
I*KAD, 1 

Milk Cure. In gouty persons 
Posture, 1. Head hung forward, body bent, 
arms by the sides, and breath held for a few 
seconds 

Potassium Iodidk, 1 
Senega 

Valerian. In nervous cases with dyspnoea 
Teratbins, 2, 3. As ointment to chest 

He.\rt, Valvular Disease of. 

Aconite, 3, 4, To quiet action. To be used 
^ ith caution 
AEf^lATC, 1, 3 
ClMIClFUGA, 2 
Comp. Sp. of Ether, 4 

Digitalis, 1, 2, 3, 4. In mitral disease^ to be 
avoided in purely aortic disease, but useful 
when this is complicated with mitral 
Iron, 1 

Morphine, 2, 3. To relieve pain and dyspnoea 
Nitrites. To lessen vascular tensiou 
Purgatives, 3. To lessen tension and remove 
fluid 

Salicin,! 

Strychnine, 3. As cardiac tonic 
VERATRUM VlRIDK, 4 

Hectic. 

Antipybin 

Calcium Phosphate 

Caldmba 

Cold, 4 

DlGITALXB, 1 

GEIilKHrUM 

Ipecacuanha 

Iron. Especially Mistura ferrl compotita 
pRUNUH Virginian A, 4. To lessen cough 
Salicin. To lessen perspiration 
Salicylate of Sodium, 1 
Strychnine. To lessen night sweats 

Hemeealopu. 

amyl KiraiTE, 1 

Bluterb. Small, to external oanthus of the 
eye 

Electricity 

Mercury. Locally 

QuufiNK. In large doses internally 

Strychnink, 1 

Hepatitis. 

Aconite, 2 

Alkaldts Mineral Waters, S 
Ammonium Chloride, l, 4 


Hepatitis. 

Bryonia 
Chelcdonium 
C oLomcuM, 2 
Iodine, 1. As enema 
Lsecbeb 
Mercury, 4 

Kitrb and Antimont, 1 
Nitro-Hydrochlobio Acid, 2, 4 
Rhubarb, 2 

Sulphurous Waters, 2 
Tartar Emetic. With opium 

Hernia. 

Chloral, 1. As enema 
Chloroform, 1, S 
Ether and Belladonna, 1 
Ether Spray, 1 
Forced Enemata, 4 
Oil, 1 
Opium, 1 

Herpes Zoster. 

Aconite and Opium. Locally 

Alcohol. Locally 

Atropine, 2 

BELJ.ADONXA, 2 

Calomel, 2 

Caiujolic Acid, 1 

Celandine 

Chloroform, 1 

Collodion, 1 

Copper Ac i.T ATE, 2 

Dulca.mara 

Feuri PERCHL<.)R., 1 

G.iLVANlgM, 1, 2 

Morphine, 8 

Myrtol, 2 

PHOBPnORUft, 1 

llHus Toxicodendron 

SiLtTta Nitrate, 3. Strong solution locally 

HriaiTs OF Wine, I 

Tar, 1 

Vera trine, 8. As ointment 
Zinc Ointment, 2 

Hiccough. 

Amber, Oil op, 4 
Aiximorphink, 3 
Belladonna, 4 
Bismuth, 1 
Camphor, 3 
Oax.narls Indica, 1 
Chloral, I, 4 
Cm/>uopoBM, 8 
Ether, 4 
Iodoform, 1 

JaROR VNDl, I 

Lauufl Water 

MimniiNK, 1, 3. Hypodermically 

Musk, 4 

Musiaiid and Hot Water, 8 
NniRMiLYCERIS, 8 
Nux Vomica 
Pepper 

Potassium Bromide 

Pressure over Phrenic, Hyoid, on Spioae* 
TUIUM, 1 

Qui\ INK. In full doses 
Sugar and Vinegar, I 
TOBACCO«MOKlNa, 1 

Hydhocephalus, Acute. 

Blietrhs. To the nape of the neok useful 
Bromide of Foi assium 
Croton Oil^ 8. liufireDt 
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Hydrocephalus, Acute. 

Blatjebiuh,! 

Broot 

Iodide ov PoTASsniM, 1, 4 
Iodoform, 1, 4. Dissolved In collodion, or as 
ointment to neck and head ; along with small 
doses of calomel, asenemata 
Lrkghss 

Mercurio OHL0BID1E. Small doses internally 
Tartar Bmstio. Ointment 
Turpentine. By mouth or as enema, at com- 
mencement 


Hydrocephalus, Chronic. 

BLI8TER8 
Cod-Liver Oil 
Iodide of Iron 
Iodide of Potaesium, 1 
Iodine 
Mercury 

PoTABSiuic Bromide, 1 


Hydrophobia. 

Acid, Acetic and Hydrochloric, 1 
Actual Cautery 

Acupuncture. To wound immediately 

Alirma, 1 

Amyl Nitrit*. 2 

Arsenic, 1 

Amparaous, 1 

Atroitne, 1 

Bklijidonna 

Birimidk up Potajmuum, 1 

Calabar Bean, 1 

Cannabis Indioa, 1 

Cahbouc Acid, 1 

OULOKAL, I 

Ohlorids of Potassium, 4 

CULOKOPORM, 1, 2. To oontrol spasms 

Curare, I, 2 

Bscharotics, 4 

Ether, 2 

Euphorbia,! 

Excision of Bitten Part, 1 
Hoano-nan, 1 
Hyoscyamine, 1 
Iodine, 1 
Jaborandl 1 
Mercury, 1 
Morphine, 1, 2 
Nitro-olyckrin, 2 

Pkbmanoanatb of Potassium. As lotion to 
wound 

Potassium Iodide, 1 
Quinine 
Babadilla, 1 

Silver Nitrate. To wound, no use, even though 
applied immediately 
Btramokium, 1 


Hydrothorax. 

Blisters, 1 
Broom 

IliuiTALis. As diuretic 
Dry Diet, 2 
Elatsrium 

Iodine, 2. Injections after tapping 

Jaborandi, 1 

Mercury, 1 

Morphine, 1 

PlLOCAllPIKK, 1, 1, 1 

Besik op Copaiba, 2 

*fiAKOUlNARlA 

Tft. Ferri. 1 

VERATRUM VlRIDl. 1 


Hypochondriasis. 


Alcohol, 4. As temporary stimulant 
Arsenic, 2. In the aged 
Asafoetlda, 2 
Bromide of Potassium, 3 
Caffeine, 2 

CiMiciFuoA. In puerperal, and spermatorrhoea 
COLCUICUM, 2 
Crbasotb 
Electricity, 4 

Gold Chixiridb, 2. When giddiness and cere- 
bral anaemia 

Hyoscyamus. In syphillphobla 

Ignatia 

MU8K, 1 

Opium, 2. In small doses 

Ox-Gall 

SUMBUL 


Hysteria. 


Aconite, 3 
Act^a Eacemosa, 3 
Alcohol, 3 

Aloes. In constipation 
Ammonia, Aromatic Spirits op, 2 
Amyl Nitrite, 1 
Anjisthetics, 4 
Antibp A8M0DIC8, 4 
Apomorphike, 1, 3 
Arsenic 

Asafobtida, 2, 8, 4 

Atropine. In hysterical aphonia 

Belladonna, 1 

Bromide of Camphor, 1, 4 

Bromidb of Potassium, 3,4 

Bromide of Sodium, 4 

Camphor, 2, 4. In hysterical excitement 

Cannabis Indica, 3 

Chloroform, 1, 8 

CiMiciFUGA, In hysterical chorea 

Cocaine, 2, 4 

Cod-Liver Oil, 2, 8 

Cold Water ^ured over mouth to out short 
attack 
CONIUM, 4 

Br.,£CTRiciTY, 4. To cut short attack 
Ether, 2, 4 
Eucalyptus, 2 
Faradism, 2 

Galbanum. Internally, and as plaster to 
sacrum 
Galvanism, 1 

Garlic. To smell daring the paroxysm 

Hyoscyamus, 1 

Ignatia 

Ipecacuanha, L As emetio 
Iron, 2, 3 

LupuuN. When sleepless 
Massage, 1, 2 
MORPHINS, 3 
Musk, 3, 4 
Nux Vomica, 8 
Oil of Amber, 4 
Oil of Wormsesd, 4 
Opium, 1, 8. lii sr^ doses 
Paraldehyde, 8 
Pkllitory. For Globus 
Phosphates, 2 

Phosphorus, 1, 3. In hysterical paralysis 
Santonin. If worms present 
Bpiritub Etherib Kitbosl To lelieve spasm 
Tartar Emetic 
Valerian, 2, 4 

Valkrunatk op Ammonhim, 4 
Valerianic Acid, 4 
Volatile Oils, 3 
Zinc Oxide, 1 
Zinc Sulphate, 1 
Zinc Valerunaix, 3 
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ICHTHTOSIS. 

Baths, 8 

Ood-Zjtsb Oil, 1 

Blm Babjc Dsoochon. Useful 

Oltcxbikx, 1 

Bing Oxxds 

Impeiigo. 

Acetate of Leaj), 8 
Arsenic 
Boric Acid, 1 
Calcium Chloridb 
Chbysophaxic Acid. Locally 
Ood-Ltfer Oil, 1 
Glycerine of Tannin, 8. S 
GbafeOube 
Gutta-febcha 

Htdboctanic Acid. To Fellerc itching 

Laurel Water. To relienre itching 

IfSRCUBT. Locally 

Mineral Acids, 8 

Kitbic Acid, 1. Internally 

Oil or Cade, 1 

Ons, 8 

Potassium CHLORiDi:, 1 
POULTIC», 8 
Quininb, 8, 3 
Sulphate or Coffer, 3 
Bulphub, 8. Internally 
Tannin. Locally 
Tar,1 

Zinc Ointment 
Zinc Oxide, S, 8 

Impotence. 

Aiweniate or Iron, 8 
Cannabis Indica, 8 
Canthaeidm, 8 

CUBEBS 

Ebootin, 8. Hypodermically about dorsal rein 
of penU, when it empties too rapidly 
Gold Chlorids, 8. To prerent decline of 
sexual power 

Kux Vomica, 8. Very useful 
Phosphoric Acid 
Phospbobus, 8 

flANOUlNABlA, 8 

Sebpentaria 
Stbtchnins, 3 
Tu bp eni t ne, 4 

Zdvo Phosphate, 3. Very useful 

Inflammation. 

AcoNm, 1, 8, 8. At the commenoement of all 
inflammations, superficial or deep-eeate<l ; 
best glren in smaU doses freqnently repeated 
until pulse and temperature are reduo^ 
Alcohol. 8. As auupyretio and stimulant, 
especially oseful in blood-poisoning 
Alsalies,! 

Ammonium Chloridb, 1 
Antimonium Tart., 1, 8 , 4 
Antimony, 8. ld-18 m. of rinum antimonli fre- 
quently repeated at oommeocemeui 
Arnica, 8 
Arsenic, 1 
Atbofine, 8 
Bariuii Chloride, 8 

Belladonna, 1, 8, 8. Is sad rheumatfo 
inflammation and oystras 
BX4BTBR8,4 
Bobax,4 

BfiToinA. In serous Inflammations after heart 
or pulse lowered by aconite 
Chzxibal. When temperatore is high and 
muc h de lirinm 

OoD-LmDi OOi, 8 . In chronic iuflamtnstioni 


Inflammation. 

Cold, 4 

Copaiba, 4 

Digitalis, S, 3 

Blectricity, 1 

Ergot, 2 

Fomentations, 3 

Geibbmium, S 

Ice, 8. Locally applied 

Iodine, 8. Locally 

Lead, 4 

Leeches, 8 

Mercury, 1, 8, 4. In deep-seated inflammations,, 
especially those of serous membrauea and 
Iritis, and syphilitic oases 
Mercury Pbictions, 1 
Nitrates, 8 

Opium, 1, 8, 3. Bxoeedingly useful to check 
it at commencement, and reliere pain after* 
wards 

Phosphorus, I 

PlLOCARPIN,! 

Poultices, 8 

Pulsatilla. In inflammation, when purulent 
discharge from eyes, ears, and nose ; and in 
epididymitis 
Pdboatives 

(Quinine, 1, 3. In peritonitis and in acute in-^ 
flammations along with morphine 
Salicin 

Saucylatb op Sodium. Most useful, especially 
in rheumatic affections 
Sauctuc Acid. Most ralnable 
SaLinb Cathartics, 3 
Stramonium, 4 

Sulphides, 8. To abort or to hasten maturation 
Veratbum ViBlDK, I, 8 
Water, 3 


Influenza. 

Aconite, 1 
Aotjca Rackmosa, 8 

Ammonium Acetate, with Nitboub or Chloric 
Ether 

Carbolic Acid. As spray and gargle 

CiMiciruoA 

Cubbbs, 8 

Hot Bponoiko, 8 

Opium. With Ipecacuanha, useful lor cough 
Potassium Nitrate. Freely diluted, as lemon- 
ade 

Quinine. Useful, eepedally In later stages 
Sasouinaria. Bometiroes rery useful 
Bpirituh Ethehis Nitbosi 
SULPHUBOUS Acid, 8. By fumigation or inba* 
lation 

Tubeish Baths. Useful 


Insomnia. 

Aconite, 1. 1 m. erery quarter of an hour 
when skin dry and ba^ 

Alcohol, 3, 8. Somettmes rery useful 
atropine. With opium, gr. atropimv 

to i or i gr. morphine 
Belladonna, 8 
Bleeding, 1 

Butyl-Chloral, 8. If heart weak 
Camphor, 1 

Cannabis Ikdjca, 8. Alone or with hyosoyamus 
Chloral, 1, 8, 8 . Most niefnl, alone or with 
bromide of potassium : the addition of a small 
quantity of opium to theohloral and bromide 
aesists their action 
OHLonoroRM 
CODBINI, 1, 8 

Oorm, Causes insomnia, hot has been recom- 
mended in insomnia from defloient neryoua 
power, or ohronlo alcoholism 
Cold Douche, 8 
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Insomnia. 

DioiTAiiis, 1. When defioient tone of raso-niotor 
system 
DUBOIBINB, S 
]Stu£ 1 i, 8. In full dose 
Galvanisation, 2 

Gslbkmium, 8. In simple wakefulness 
HuitULUs, 2. A hop-pUlow sometimes useful in 
the aged 
Htoscine, 2 

Hyoscyamus. 2, 8, 4. Alone, or with cannabis 
indioa, useful to combine with quinine 
Hypkon* 

Iqkatu. In nervous irritability 

Morphine, 2, 8 

Musk. In initable and nervous oases 
Opiuu, 1, 3, 4. Most powerful hypnotic, given 
alone or in oombination 
Paraldehyde, 2, 3 
Fhosphorub, 1, 2, 8. In the aged 
PoTABSiUM Bromide, I, 2, 3, 4. In full doses, 
alone or with other hypnotics 
Removal Inland, 8 
Brrz Bath, 3 
Sodium Lactate, 1 

SUMBUT^ 1. In nervous irritability and ohronio 
alcoholism 

Tannats of Oankabin, 3 
Tartar Emetic, 8. Along with opium when 
there is a tendency to oongestion of brain, 
which opium alone would Increase 
TTrethane 
Warm Bath, 8 

Warmth. Internally and externally 
Water, 2 
Wet Comprksb 
Wet Pack, 1 

Intercostal Neuralgia 

Is very commonly connected with 
Lbucorrhcea, q. v. ( Vide also Neuralgia.) 

Intermittent Fever 

Aconite, 1 
Alcohol, 1 

ammonium C-UIBAZOTATK, J-l gr. In pill 
AMMONIUM CHI/iRIDR, 4 
APIOL, 2, 4. In mild oases, 16 gr. during on 
hour, in divided doses four hours before the 
paroxysm 

AiWENic, 8, A Exceedingly nscful, espeoially in 
irregular malaria 

Atropinb, 1. Subontaneously, to arrest or out 
short cold stage 
Bkrbkrink. In ohronio oases 
Bleeding, 1 
Brucine 

Camphor, 1. Taken before the fit to prevent 
it 

Capsicum, 2. Along with quinine as adjuvant 
Carbolic Acid, t, 2 
Chamomile, 8 
CRINOLtN, 2 

Chloral Hydrate, 1. As antlpyretlo when 
fever high ; and to check vomiting or oon< 
vnlsions in adults and children during mala- 
rious fever 

Chloroform, 1, 2, 4. To prevent or out short 
oold stage 

OiMiciFUOA. In brow a^ 

OmoHONiDiNS, 2. Like Cinchonine 
O nCBONiKE, 2. Useful and cheap 
Ooms, 1 
Oold Oomprese, I 

Oorkus Floiuda. a snbstltnte for quinlno 
DiorrAUB, 1 
Blaterium, I 
Bmitics, 8 

Buoaltptus Globulus, < During oouva- 
lesoenoe 


Intermittent Fever. 

Ferric Sulphate 
Ferrous Iodide 

Gslssmium, 4. Pushed until it produces dilated 
pnpils or double vision 

Grindslia SquA&BOBA. In hypertrophied 
spleen 

Hot Bath, 4 

Hydrargyrum Sublimatum, 1 
Hydbabtis, 2. In obstinate cases 
Hydboquinone, 2 
Hyosoyaminb, 1 

Iodine Tincture. To prevent recurrence of 
ague 

Ipecacuanha, 2, 4. Most useful ns emetic 
Bairin,2 

Lbptandra VIRGINICA. After disease is les- 
sened by quinine 

Morphine. Along with quinine as an adjuvant 
Mustard to Boles of Feet, 1 
Narcotiv, 3. 2-6 gr. three times a day some- 

times very useful 

Nitric acid, In obstinate cases 

Nitbitb of Amyl, 2, 4. By inhalation to relievo 
or shorten cold stage 
Nitrite of Sodium, 3 
Nitro-glycerin, 2, S 
Nux Vomica, 2 
OL. TSRSBINTBINiB, I 
Opium, 1. In full doses, to prevent chill 
Pepper. Along with quinine 
Phobphorub, 1 

PiLOCABPIN, 2 
PlPEROTB, 4 
Potassium Bromidf., 1 
Potassium Ohloridk, 1 
Potassium Nitrate, 10 gr. in brandy and 
water, or dry on the tongue to prevent fit 
Quassia, 3 
Quinetum, 1 

Quinine, 1, 8, 4. As prophylactic to abort fit 
and to prevent recurrence ; its action is aided 
by purgatives, emetics, and aromatics 
Qumms Bkomohydrats. Like quinine, and 
lees liable to produce cinohonism 
Beborcin, 2 
Baccharated Lime, I 
Salicin,!, 2 

Balxctlic Acid, 1, 2, 8, 4 
Sodium Chloridb. Tablespoonful in glass ol 
hot water at a draught on empty stomach 
Bodh/'m Hyposulphatk, 8. In mild oases 
BriDKR Web. As plU 
Stramonium, L 
Strychnine 


Intertrigo, 

Bismuth, 2, 3. Locally. 

Camphor, 8. Added to dusting powders to 
allay beat and itching 
Carbolic Acid, 1 
Carbonate of Calcium, 3, i 
Full]^’ Earth 
Glycerine of Tannin, 2, 3 
Lead Lotion, I 
Limb Water, 8 
Soap, 8 
Tannin, 1 
25INC Ointment, 2 

Iritis. 

Aoidum Hydrooyanicum, I 
Atropine, 2, 8, 4 

Belladonna, 1, 8. Internally and looslly 
Blbbdino, 1 
Copaiba, 1 

DuBomiNK, 2. Subititiito for alropia 
Bbsrine, 2 
HoMATBOPHne, 2 
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Ikitis. 

Iodide of Potabsiuv, 1 

Msboubt, 1, 2.8,4. Most Berrioeable 

Hobphinb, 1 , 8 

Opium. To lessen pain 

Piix>oabpik,2 

Salictlio Acid, 1 

Santonin, 1 

Sodium Saxjcylatb, 1 

Tubpentinb, 1. In rheumatio Iritis 

Ieeitabilitt. 

Alkaline Watebs 
Bromide of Poxasrium 
Chloral,8 

Golchicum. With potash to large quantity of 
water when gou^ 
lONATiA. In small doses 
Laxatitbb. In constipation 
Sitz-Bath, 8 

Strychnine. In small doses 

Jaundice. 

ALKAUKE mineral waten in catarrh of doode- 
num orhOa^nota, 2 
Aloes, 2 

Ammonium Chloride, 2. In scruple doees in 
jaundice from mental emotion 
Ammonium Iodide, 2. When catarrh of bile- 
ducts 

Arsenic. In malarious oases 
Benzoic Acid, 1 

Calomel Pubqativb, 4. Followed by saline, 
often rery useful 
Garxabad Salts. Very useful 
Carlsbad Waters, 1 
Oblandirb 
Chloroform, 1 
COLCHICUM 

Dulcamara 
Bgos,1 
Emetics, 4 

Enemata, 4. Cold water, one or two litres onoe 
a day 

Ether. When dne to gall-atones 
Euontmik, 1, 2, 8 
Pel Bovinum, 1 

Hydrastis. In cases of catarrh of ducts 
Ipecacuanha, 1,4 

IRIDIE 

llUB,S 

Lemon Jnioi, 4 
Maonesia, 1 
Magnesium Sulphate 

Manganese, 2. In malarioos or catarrhal 

Msrcubials, 2, 8 
McrsBAL Acudb, 1 

ErrBO-EYDBOCHLomo Acid, 2, 4. Internally, 
and as local appUoation over llTer, or as bath 
in oatarrtial oaset 

Podophyllum, 2. In catarrhal condiUona rery 
useful 

Potassium Cblobidi, 1 
Potassium Baihb, 4 
Potassium SuLPHATi. AslaxatiTe 
Quinine, L In malarions cases 
Bbubabb,2. Janndioe in children 
Banguixaria 

SODIUM Phosphate, 2, A Yery n ee ful in 
catarrh of bile-dncta 
STiLUNotA. After ague 
Tuhfextxse, 1 

Lactation, Dbpectivb. 

Calabar Brav 
Castor On. Leatis 
Jaborandi, 2 


Lactation, Defective. 

Mustard Poultice 
Vanilla 

Lactation, Excessive. 

Alcohol, 8 

Belladonna 1, 2, 8. Internally and locally 

Camphor and Glycerinb, 1 

Chloral, 1 

Coffee, I 

KLECTEJCriT, 1 

Hempsebd Oil, 1 

Iodide of Potassium, 1 

Mercury, 1 

Parsley, 1 

Quinine, 8 

Ricmus Leaves, 1. As poultice 
Tobacco, 8 

Laryngismus Stridulus. 

Aconite 

Belladonna 

Bromides. Very useful in large doses 
Chloral Hydrate 

Chloroform. As inhalation to stop spasm 
Cod-Livsr Oil, 8 
Cold Sponging 

Cold Water dashed in Face, 8 
Coniine. Pushed until physiological action ob* 
served 
Bmetios 
Ether, S 

Ipecacuanha. As emetic 
Lancing Gums, 8 
Lobelia, 3 

Morphinr. Hypodermically 
Nitro-olycerin, 2 
Potassium Bromide, 1, 3 
QUINDfB 

Spinal Ice-bag, 8 
Sub-sulphate of MErcurt, 2 
Tartar Emetic, 2 
Worms, Bemqval of, 8 

Laryngitis, Acute. 

Acetic Acid, 1. As inhalation 
ACO.KITE. 1, 2 
Antimo.v. Pot. Tart., 1 
Benzoin, 1. As inhalation 
Gkiaemium,4 
Glycerine, 4 
Inhalations, 4 

Iodine. As Inhalation and oounter-irritant 
over neck 

Leeches. To larynx, or nape of neck 
Mercury, 4 
Morphine 
Quinine, 1 

Scarification of Larynx 

Silver Nitrate, 1, 4. As spray 

Sulphurous A(td. As inhalation or spray 

Tracheotomy, 1 

VeRATRUM VlIUDS, I 

Zinc Culoridb, 1 

Zinc Sulphate. As emetio 

Laryngitis, Chronic. 

Alum. Asgarle 
Ammonium Orlobidb. As spray 
Bismuth. Locally by insnfBation. 
CarboucAcid. As spray. 

Ferric Chloride. As spray* or brushed on 
interior of larynx 
aiCLBEMIUM,4 
GLY0RBINE,4 

OUAUCUM. As losengas or mixture 
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Laryngitis, Chronic. 

Inhalation, 4 

lODiNK. Aa oounter-irritant 

Meucury, 4 

Morphine. Mixed with bismuth or starch as 
InsoiSatioD, niost useful when much irrita- 
tion, as in laryngeal phthisis 
Silver Kitratx, 1, 4* As solution to interior 
of larynx 

Sulphurous Aoid. As fumigation, inhalation, 
or spray 

Tannin. As gargle or spray 
Uranium Nitratic. As spray 


LeUCORRH(EA. 

Aon) Nitric and Cinchona, 1 
Alkalies, 8 

Aloes, 1 

Alum, 3, 3. As Injection 
Ammonio-Ferric Alum, 4 
Aroenti OXIDUM, 1 
Arsenic, 1 
Bael Fruit, 1 

Balsam of Peru. Internally 
Balsam of Tolu. Internally 
Belladonna, 3. As pessary, for over-secretion 
and pain 

Bismuth, 1, 2, 4. As Injection or pessary 
Borax. As injection 
Boric Acm, 8 

Carbolic Acid, 1, 2, 3. As injection 

OlMICIFUGA 
OOCCULUS INDICUS 
OOLD BPONGIKO, 3 

Common Red Wink, 2 
Copaiba 

Copper Sulphate, 3. As Injection 
Orsasote, 1 
Ergot, 1, 3 
Olvckrink 

Htdrahtis, 2. Locally 
Iodine, 4 

Iodofoilu, 2. As local application, alone or 
mixed V , ith tannic acid 
IoI)o-Tanmn,2 
Iron, 3. lutenially 
Lead, 2, 3 
Limb Water, 3 
Monskl’b SOLL'TION, 2 
Myiuih. Internally 
Phosphate or Calcium, S. Internally 
Potassium Bicarbonate, 3. Dilute solution 
as injection 
Potass I ins Bromide, 1 
PoTASSiTM Chloride, 1 
Potassium, Permanganate of, 1, 4 
8 » FKRON, 1 
Spinal Ice-Bag, 8 
Slmudl 

Tan nin, 1, 2 . 8, 4 As injection or suppository 

ZSSO SULPUATB, 3 


Lichen. 

AT.E ALTER , 3 

ABflimc, 1, 3, 4 

Cahtbajudes, 8 

Ohloboform, 8 

Cod-Litib Oil, 1 

Gltobbolb op Aloes, 1 

Mxbcubt, 8. Locally 

POTAOSIUM CYANIOI, 8 

Silyhr Nitratb, 3. Soltttka lonally 

SULPUIDIB, 3 

SULFMVB, 1 

Tab ODmrK.vT 
Thtmol, 1 
WabmBathi; 8 


Locomotor Ataxy. 

Amyl Nitbitb, 1 
Argentic Phosphate, 1 
Belladonna 
Calabar Bean, 8 . 

Cannabis Indica 
Chlobidk op Gold, 2 
Damiana, 1 
ELBCTRICirr, 1, 2 
Ergot 

Hyobcyamus, 2 
Morphinb, 1 

Nitro-Hydeochloeic Acid 
Phosphorus, 2 
Phyrostigma, 1 

Potassium Iodidk, 1. For syphilitic taint 
Silver Nitrate, 1, 2, 4 
Sodium Salicylate, 1 
Strychnine, 1 

Lumbago. 

Aconite. Small doses internally, and liniments 
locally 

Act^a Eacemosa, 1, 3 
Acupuncture, 2, 3 

Aquapunctuhe, 2. Sometimes very useful 

Atropine, 1 

Belladonna, 8 

Capsicum, 3. Locally 

Carbolic Acm, 1. Hypodermically 

Cautery 

Chloroform, 2. Liniment 
CiMiciFUOA, 2. Sometimes very useful inter* 
nally 

Cod-Liver Oil, 4 
BLECTRicmr, 1 
Bmplabtra, 2 
Ether Sprat, 1, 8 
Bucaltptus Oil, 1. As liniment 
Faradization, 3 
Galvanism, 2 
Guaco, 1 

OUARANA. In large doses 
Hot Douche, 2. Or hot poultice 
Hot Flat Iron, 3 
Ice, rubbed over back, 1, 8 
Iodide of PaxASSiUM, 8, 4 
Iodides, 2 
T.gip Plaster, 3 
Massage, 2 

Morphine, 1, 2, 3. Hypodermioallj 
Nitrate of Potassium, 3 
Pitch Plaster, 3 
Poultices, 3 
Quinine, 1 

Bhus Toxicodendron 
Salicylic Acid, 2 
Sulphur, 4 
Thermic Hammer, 3 
Turkish Bath, 3 

Turpbktinb, 3. Intemolly and looallF 
Ykratrum Yiride, 3 

Lupus. 

Arsenic 
Bustkbs, 3 
Oarbouc Arts 
Oautbrt 
Ohaulmugra Oil 
Ohromic Acid 
Cod-Lix'er Oil, 1, 2 
Obeasots 

Galvano-Cautert, 8 

HYDRABGTRI BlNlODmUM, 1 
HTDBABGTRI NiTBATn AOIDUM, 1 

lODiDB otp Potassium 
loDiDx OF Starch 
loDiDK Of Sulphur. XEtenuOly 
JODiKi. In glycerins 
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Lupus. 

lODOFOBM 

IdKAD LonOK 

jM^BRCDRT. Internally and looall/ 

Phobphoritb 
Plujouc Nitrate, 1 • 

PoTASsnnc Chlorate, S 
Ptbooaluo Acid 
Sauctlatb of Sodium 
Salicylic Acid, 1 
SiLTER Nitrate 
Sodium Acetate 
Sodium Ethylate 
Z mc Chlobids 
J toc Sulphate, S 

JdANIA. 

Actaba Racsmoba, 3 
Alcohol, 1 
Anabsthbtics, S 
Atropine, S 
Bbllapokka, UmIqI 
Blisters, 4 

Bromide of Potassium, 3, 

Bbomidks, S 
Camphor 

Cannabis Ikdica, 1, S 

Chloral Hydrate, 1, 4. As narootio and 

oarminatiTe 

Chloral and Camphor, 4 
Cold Douche, 8 

CosUtNE, 1, 2, 2, 4. Alone, or with morphine 
Croton Oil, 8, 4. As porgatire 
Baturins 

Bioitaub, 1, 2. In aoate and chronic mania, 
especially when complicated with general 
paj^Iysis and epilepsy 
Duboisine, 2. As oaJmative 
Bkoot, 2. In recurrent manta 
Btkeu. In maniacal paroxysms 
Oalvanism, to bead and ce'rrical sympalhetio 
Gamboob, 4 

GELSKMiUM, 1, 2, 3, 4. With much motor ex- 
citement and wakefulness 
BYOSCY AMINE, 2 

HYoecYAMUB, 1, 2, 3, In hallucinations and hy> 
pochondria^ 

IBON, 2 

Morphine, 2, 8 

Opium, 8. Alone or with tartar eznetlo 

Paraldehyde, 2, 8 

pHTSoenoMA, 2 

Stramonium 

Yeratbum Vibids, 2 

Wet Pace, 1, 2 

Mastitis. 

Aconite, 1 

Ammonium Chloride, t As lotion, locally 
Arnica, 1 

Belladonna, I, 2, A Locally as liniment or 
ointment 

Calcium Bolphidx, Internally, if absoett is 
forming 

Chi/iral Poultice, 1 

COXIUM, 1 

Digitalis I.vfusiok. Locally as fomentation 
PwcTios, with oil 
Galvanism, 1 

Hyoscyamus. As plaster to relieve painful di»> 
tension from milk 
Ice, I 
Iodine, 1 
Jaborandi, 1, 2 

Mercury and Morphini Oleate, 1. Locally, 
in mammary abscess 

Phytolacca, i, 2, To arrest inflammation, 
local application 

l*3LA0rEB, 1. To support and oompros^ mamnua 


Mastitis. 

PoTABsruM Bromide, 1 
Stramonium. Fresh leaves as poultice 
Tartar Bmbtic. In small doses frequently re* 
peated at oommenoement 
Tobacco Leaves. As poultice 

Measles. 

Aconite, 8 

Ammonium Acetate 

Ammonium Carbonate, 1, 8 

Antimony 

Camphor 

Carbouc Acid. Internally, at commencement 

Cold Affusion, 8 

DlQlTALIS, 1 

Fat, 8 

Iodine, 8 

Ipecacuanha 

Mustard Bath, 8. When rctroccsdon of rash 
Packino, 8 

Potassium Bromide. When sleeplessness 
Potassium Chlorate. In adynamic cases 
Pulsatilla 

PUROATIVES, 8 

Quinine 

Vbratrum Yibids, 8 
Zinc Sulphate, 1 

Melancholia. 

Alcohol, 4 

Arsenic, 2. In aged persons, along wdth opium 
Belladonna, 1 

Bromide of Potassium, 1, 3. Often very useful 
Bromides, 2 
Caffeine, 2 
Camphor, 8 
Cannabis Ikdica, 2 
Chloral Hydrate, 1. As hypnotic 
CiMiciFUOA. In puerperal or uterine despon- 
dency 
OXTAl.VE, 4 
COLCHICUM, 2 
Colocynth, 2 
Galvanism 
Goia), 2 
Ioxatia 
Iron 

Morphine, 1, 3 
Muhk, 3 

Nitrous Oxide, 1 

Opium, 2. In small doses especially useful 
Phosphorus, 3 
Turkish Bath, 1 

Valerian. In hysterical and suicidal oases 

Menieee’s Disease. 

Gklsehium, S 
Qulvine, 1 

ll^NINOITIS, CeBEBBAL. 

Aconite 

Ammonium Carbonate, 2 
Belladonna 

Blistkeis. To nape of neck 
BiMJMiDE OF POTAHSIUM, 1. 8. In oonvulsloiii 
consequent on meningitis 
Bryonia. When effusion 
CkfLD, 4. To head 
Cou) Baths, 3 
Diuitalir S 
Ergot, s 
Gri#emium, 2 
Hvoscyamus 
Iodide or Potassium, 1 
Mercury. As ointment, or internally 
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Meningitis, Cerebbal. 

OpitJM, 2 , In small doses, alone or with tartar 
emetio 

PiLOCABPINlI, 3 

Pulsatilla, 2. In acnte oases 
PuBOATiVES. At oommenoement ; calomel and 
jalap most useful 
UININE, 2 
UBPKNTINK, 3 

Vexesbction. When much excitement 

Meningitis, Cerebro-Spinal. 

Acoxitr, 1, 2. Along with opium 

Antimony, 3. Alone, or with opium 

ATIMM'INE, 1 

Bell mionn a, 1 

Bromiuk of Potassium, 1, 3 

Cautkuy, 1. Freely to back 

Oold, to spine, 4 

Cold Baths, 2 

Digitalis. In early stage 

Kuoot, 2. Useful 

Gelskmium, 2. Useful 

OriUM, 2. Very useful in large doses 

Quin ink, 3, At coinmcncemeut, large doses 

Turpentine. As enema 

Vknkhbction 

Menorrhagia. 

Actjea Racemosa, 8 ' 

Aia)KB, 2. 4. As adjuTant to iron 

Ammonium Acetate, 4 

Ammonium Chloride, 3. For headaches 

Argentic Oxide, 1 

AR8HNIC, 1. With iron 

Bkrurrine, 1 

Bromide of Potarsium, 1, 2, 8 

Calcium Phohphatk, 3. In ann*nila 

Cannabir Indica, 2, 3. Sometimes very useful 

ClMiriFUOA 

CiNN VMOV, Oil of, 1, 3 

COXJINE, 1 

Cbeasotr, 1 

Dioitalih, 1, 2, 8. Sometimes useful 
Kruot, 1, 2, S, 4. Most useful 
FKIUU PKRCHLORIDUMjI 

GAJLJiic Acid, 1, 2, 3. Very useful 
UUAIACUM, 1 
Hamamelib, 3. Useful 

Hot Water Bag to dorsal and lumbar verte- 
bree, 1, 3 

Hydrahoyui Perculoiudum, 1 

Hydrastis, I 

Ice, 1. To spine 

Iodine, 1 

Iodoform, I 

Ipecacuanha, 2. In emetic doses In evening, 
followed by addulated draught in morning 
Iron 

Lemons, 8 

Magnesium Sulphate. Sometimes useful 

Phosphates, 4 

Potassium Chlorate, 1 

Pyrogaixic Acid, 1 

<)IJ1MNS, 1, 3 

Hue, 4 

Ravine, 8,4 

Bknkga 

RuLPHURtc Acid, 1. When due to fibroid or 
polypus 
Tannin, 1, 8 
Ubtica Ubkxs, 1 
Vinca Major, 1 

Mentagra. 

Abskxic 

Canada Balsam, 1 

Cabrouc ACU), 1 


Mentagra. 

Cod-Liver Oil, 

CoPi’ER. Locally, as lotion 
Epilation, 1 

Goa Powder, 1 , 

Iodide of Sulphur, 1 
Mercury 

Oil of Turpentine, 1 

Oleatk, Bichloride, or Nitrate of Mercury. 

As ointment or lotion 
Petroleum 
Silver Nitrate, 2 
Sulphurous Acid. With glycerine 
Te. Iodine (compound) 

Zinc and Copper Sulphate 
Zinc Chloride 

Metritis, Acute. 

Aconite 

Aloes, 1. Enema 
Auhum, 2 
Carbouc Acid, 2 
Er(*otix, 2, 4 

Hydraroyki Bichloriddm, 1 
Iodine, 2 
Iodoform, 2 
Nn’HATK OF Silver, 2 
Nitric Acid, 2 

Opium. As suppository or enema 

POJASSA Fusa, 2 

Poultices 

Saline Laxatives, 2 

Saline Mineral Waters, 2 

Turpentine Stupes 

Milk Deficiency. 

Gossyitum. Decoction or seeds, two or three 
times every hour 

Bicinus. Poultices or infusion of leaves to the 
luamnue 

Musc.<e Volitantes. 

Blue Pill. In biliousness 
Iodide op Potassium 

Iron. Perchlocide in anssmlaand climacteric 
Valerian 

Myalgia. 

Acupuncture, I, 2 

Aquapunctuhe, 2 

Ammonium Chloride, 1, 2, 3 

Arnica. Internally and locally 

Belladonna Liniment, 1, 8. Locally 

Belladonna Plaster 

Chloroform Liniment, 1. With friction 

CiMICJFUGA, 2 
EI.KCTIUC1TY, 1 
Ether, 3 , 

Friction 

GeisEMium. Large doses 

Iodide of Potassium. In ihenmatlc cases 

loDIDKS, 2 

Iodine 

Massaqi;, 2 

Opium 

Packing 

Poultices, 3 

Salicylate of Sodium 

Salicylates, 2 • 

Vkratuivk. Externally 
Xanthuxy’lum. Internally and externally 

Myelitis. 

Barium Chloride, 2 
Belladonna 
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Myelitis. 

Blectbioitt, 1, 4. In ohionio oases 
Bbqot» 

QALTAsmat^ S 
HTDBOTHiaUFT, S 
I0D1DB8» S 

lODlDB OF FOTISSIUM, 1 
Kab&aox, 2 
H:iBCirBT,2 

Pbospeoeub, 4. In paraplegia from ezoessiye 
Tenery 

PlOBOTOXXN, 2 

SiLTBB Nitbjltb, 4. Usefol 

8tbtchmxni» 1, 2 

N.®vus. 

ANTIMONICrM TEBTA&ATDIC, 1 
GarbouoAcid, 1 

CHL0]UX» 1 

OnitoMio Acm, 2 
OOLLQDIOK, 1, 2 
Cbeabotb, 1 

OBOTOX OiLk L 

Slbotboltbib, 1 
Txbbic Chxxibidx, 1 
Galtavo-Gautkbt, 2 
Htdrabotbi Biohlobxdux, 1 
LiQXTOB PZJOMBi; 1 
KrrBATx OF Mbbcubt (AcmX 1 
KmuoAcm, 1, 2 
Potassium Hxtbatr, i 
Sodium Sthtlatb, 1 
Tahvir,! 

VACCnrATlDK, 1 
Zorc Chlobidb. 3 

Nails, Ingrowing. 

AXUM, 1 

Pkbri Pjcbchlobidum, 1 
Pkbbi Pbbbulfmas, I 

OLTCBBOm 
IODOFOBM» 1 

Leap Cabbobatb. Locallj 
LIQUOB POTA8B.S 
Plumbi Nitbas, 1 
Silybb Kitbatb 
Tabvib.I 

Nausea. 

Acovitb, 1 

AMMONIO-QmUTX Of IBOV, 1 

Bblladoitba, 1 
Bismuth, 1 
Calomil, 1 
Calumba,! 

Cabbouo Acm, 1 
Ckbium Ozaiatx, 1 
Chlokal,! 

Cdwamoh 

Clotm 

CocouLus Imicin. la Tlolent letcbing with- 
out womiting 
OOFFKB, 1 

Cbbasotb, 1 
KLBCTBicirr, 1 
Htdboctahxc Acm, 1 

ICB 

liroLunv,! 

loDm, 1 

InKAOUAHHA. |n flckniii of prsfaaaoy and 
clmmio alcoholism ; ymj amaU doae, 1 ni of 
wino 

XouMias, 1 
LbadAcfkatx,! 
iJDKmas, 1 
LIQIIDE POTABiJi, t 
Koarmrs 
Himam 


Nausea. 

Pxppbb 

Pbppbbmint 

PBPflIN, 1 
PnCBNTO 

Pulsatilla. In gastrio catarrh 
Salicin 

Spt. Nucm Juolandis, 1 
Stbtohninb, 1 
SuLPHUBio Acid, 1 

Nephritis Acute. vide 
Bright’s Disease. 

Aconitb, 1, 8. At oommenoement 

At.w AT.neft , 8 

Aqua Oaloib, 1 
Arsbkic, 1 
Beuadonna, 1, 4 
Bbomidb op Potassium, 3 
Camphor, 1 

Cannabis Indica, 3. As diuretic, especial Ij iit 
hematuria 

Canthabidbs, 8. 1 HI of tincture every three 
hoars to stop haematuria after acute symptoms 
hare subsided 
Coo-Lttbb Oil, 8 
Copaiba, 8 
Cboton Linimxnt, 1 
Cttjbub Scopabius, 1 
Diuitalis, 8, As diuretic 
Slatbrium, 1, 8 
Eucalyptus. Given oaatiouslj 
Fuchsin, 1 
Gallic Acid, 1 
Olonoinb, 1 
Hyoscyamus 
Incisions, 3 
Iron, 3 

Jabobandi, 1, 8, 4 

JUNIPBB 
Lbad, 3 

Liquoe Ammonii Acbtatis, 1 
Liq. Potassib, 1 
PlLOCABPIK, 1 

Potassium Bitartbatb, 3, 4 
Potassium Iodide, 1, 3 
Potassium Sulpuatb, 1 
PouLTXcn. Over loins, very useful 

&BXBGA, 8 

Tannin, 1,3 
Tartiutb, 8 

Tes'cture Febri Pbrchloeidj, 1 
Turejsh Baths, 3 

TURPB.VTINK. 1 »l doses, every two to tour 
hours 

Warm Baths, 8 

Nervousness. 

Acokitr. Ifl of tincture at bed-time tor rest- 
lessness and fidgets 
Ammonium Chuiridb, I 
AneBNTI PUOHPUAS, 1 

Buomidb of Potassium, 8, 4. Over-work and 
worry 

Caffbotb, 4* Where much debility 

Camphob, 4 

Chamomilb 

Chloral Hydbatb, 1, 8 
Chloroform, 8 
Ood-Livbu Oil 
C k)U> Bponojxo, 8 
Blbotbicitt, 1 
Bboot, 1 

B’rKBB,4 

Hops. Intenudly, and as pQloir 
HYDBABaTBX PBBCHLaBIDVM, 1 
IHNATU 

Kassaob,! 
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Nervousness. 

Mttbk. In uterine derangement 
Opium, 1 
PHoapHomrs, I 
Sthychnine, 1 

Bumbul. In pregnancy, and after acute illness 
Zinc Phosphatb, 1 

Neuralgia. 

Aconitk, 2 

Aconitixb, 1, 2, 8, 4 As ointment 
Acupuncture, 1, B 
Alcohol, 2,3, 4 

Ammonium Chloride, 1, 3, 4. i dr. doses 

Ammonium Valerianate, 1, 4 

Amyl Nitrite, 1, 2, 8 

ANiEBTHKTlCa, 2 

ANTMKPTIC OlM, S 

Aquapuncturk, 2 

ARBENIC, 1, 2, S, 4 

Atropine, 1, 3. As liniment, or hypodermically 
near the nerre 
Adro-Tkrchlor. Iod., I 
Belladonna, 1, 2, 3, 4 
Bebeeru Bark 
Blisters, 1, 4 

Bromide op Potassium, 1, 3, 4 
Bromides, 2 

Butyl-Chloral, 2, 3, 4. For neuralgia of fifth 
nerve 
Oapfkine 

Cannabis Indica, 1, 3, 4 
Capsicum, 3. Locally 

Carbonic Acid 8. Locally for uterine neu- 
ralgia 
Cautery, 1 
Chamomile, 3 
Chaulmooora Oil, 1 

CBRLIDON'IUM 

Chuiral and Camphor, 2, 3, 4. Equal parts 
locally ap|ihe<l 
Chloral and Morphine, 1 
Chlorate op Potassium, 3. In facial neu- 
ralgia 

Chloroform, 1, 2, 8, 4. Locally, and by inhala- 
tion, when pain very severe 
CiMiciFUOA, 2. In neuralgia of fifth nerve, and 
ovarian neuralgia 
Cocaine, 3 
Codeine, 1 
CoD-Lrv'Kii Oil, 2,4 
COIXHICUM, 1 
CONIUM, 1, 3, 4 
Coukter-iruitation, 3 
Ork \sotf, I 

Cupiu-Ammonii-Sulphas, I, 

Digit A us, i 
Dogwood, Jamaica, 1 
Elkctrktty, 1, 4 
Epispastics,4 

Ergot, 8, 4. In visceral neuralgia 

Ether, 1, 3, 4 

Ferric pKiicHLOiiinr,,! 

FEKltO-MANGANAThS, 1 
Qalvanism, 2 
Qhlhemium, 2, 3, 4 
Olovoive, 1 
HYOiuvcYANir Acid, 8 
Htoscyamus, 8 

lONATiA. In hysterioal oases and In intercostal 
neuralgia 

Iodides, L Eflpeolally when nocturnal 

Iodide of Potassium, 4 

Iodoform, 1, 8, 4 

Iron, 2, 8 

Hamagb, t 

MnrnioL,! 

MoiiPBiNs, 1, 9, 8. Hypodermically 
XxniTARD Poultice 
Harckiki, 1 
Kicrsl, X 


Nhuealgia 

Nitbo-oltcebin, 2, 4 
Nux Vomica. In visceral neuralgia 
Oil of Cloves. Locally 
Opium, 3 

Peppermint, 3. Locally 
Phosphorus, 1, 2, 3, 4 
Potassium Bichromate, 1 
Pulsatilla 

Pybbthrum. As masticatory 

Quinine, 8, 4. In periodical cases 

QumiNB Salicylate, 1 

Salicin, 1 

Salicylic Acid 

Sodium Salicylate, 1, 3 

Spinal Ice-bag, 3 

Staves ACRE 

Stramonium, 1, 8 

Stry< nviNE, 1, 2 

SuMBUL. Sometimes very useful 

Tuermo-cauteuy 

Tonga, 1 

Turkish Bath, 1 

Turpentinf., 1, 2 

Vaijkrian 

Valkrianatfj) Zinc, 3 
Valerianic Acid, 4 
Vkratrink, 2, 3, 4 
Vibrauon 
Wet Pack, 2 

Neur.'Ilgic Pains. 

Cold BpoNOPro 

Friction. Along back or on limbs 
Rubefacients. Useful 
Valerian 
Warm Sponoino 

Nightmare. 

Bromide of Potassium, 3 
Camphor Water 

Nipples, Sore. 

Alcohol. Locally 
Arnica, 3 
Balsam op Peru 
Balsam of Tolu 
Benzoin, 1 

Borax. Saturated solution locally 
Brandy jlsd Water, 3 
Carbolic Acid, 1 
Catechu, 1 
Chloral Poultice, 1 
Collodion, 1, 3 

Ferrous Subsulphatk. Locally 
India Rubber, 1 
Lead Nitrate, 1 
Lead Salts 
Lime Watkr, 3 
Potassium Chlorate, 1 
Bhatan’Y, L 1 part extract to 15 of cacao 
butter 
Shield, 1 
Silver Nitrate 
Sulphurous Acid, 8 
Tannic Acid, 4 
Tannin, Olyckiune of, 1 
Zinc Shield, 3 

Nodes. 

Mercury Olkate, 3. With morpWna, locally 
Potassium Iodide, 3. Internally and ezter- 
ually 

STRAMOKIUII LEAYS8. AB pooltloc 

4 1 
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Nyctalopia. 

Amtl Nitritb, 1 

Blistebs. Small to external oanthus 

QiriKiN® 

Btbychninb, 1 

Ntmphomakia. 

ANAPHRODISrACS, 1 

Bromidb of Potassium, 1, 2, 3, 4. In large 
doses 

Camphor, 2, 3. In large dosea 

C.^MPHOR Monobeomatr, 2 

Digitalis, 1 

Lupuline 

Opium, 1 

Stramonium, 1 

StnLPHUR. When due to hsemorrhoida 
Sulphuric Acid. Internally 
Tobacco, 2. So as to cause nausea, effectual 
but depressing 

Obesity. 

Alkalies, 2, 8 

Alkaline Waters, 2. Especially those of 
Marienbad, 2 
Ammonium Bromids, 1, 2 
Banting’s System— living on meat and green 
vegetables, and avoiding starch, sugars, and 
fats, 1, 2 

Pucus Vesiculosus, 1 
Liq. Potass^, I 
Potassium Permanganate, 2 
Salines, 1 
Sodium Chloride, 1 
Sulphurous Waters 
Vegetable Acids, 2 
Tdcboar, 3. Very injurious 

Onychia. 

Alum, 1 

Aluminium Sulphate, 1 
Absemc, 1 

Carbolic Acid. As local amesthetio 
Chloral, 2. Locally 
CORBOSrVB SUBIJMATE, 4 
Ferri Perchdiudum, 1 
Fbrri Pkrsulphas, 1 
Iodoform, 1, 2. Locally 
Lead Nitrate, 1, 2, 8, 4 
Mercury, 8. As ointment, alternately with 
poulUces 

Silver Nitrate, L At oommenoemeut 
Tannin, 1 
Tar Ointmknt 
Tartar Kmehc 

Ophthalmu, vide Conjunctiv- 
itis. 

OkiChitis, vide Epididymitis. 
Otitis, vide Earache. 
Otobehiea. 

Aconite, 3 
Alcohol 

Alum, 1 , 3. Insufflation 
Arsenic, 1 
Boric Acid, 1 
Okdmium, 2. Locally 
Cabrolio Acid, 1 
OiLinmc, 1 


Otoerhiea. 

Chloral, 1 
Cod-Liver Oil, 8 
Cotton Wooi^ 1 

Iodide. 2 grs. to an ounce locally 
Iodoform, 1 
Lead Acetate, 8 
Lead Lotions, 2 
Limb Water, 3 

Liquor Bodjb. Locally, when discharge Is 
fetid 

Mercury, Brown Citrine Ointment, 2 
Permanganate of Potassium, 4. As Injection 
or spray 
Quinine 

Silver Nitrate, 2. Locally 
Spt. Vini Rect., 1 
Sulpho-Oaebolates, 2 
Tannin, Glycerine of, 2, 8. Very useful 
Zinc Sulphate, 2 


Ovaritis and Neuralgia. 

Gold 


OXALURIA. 

Mineral Arroa, 8 
Nitric Acid, 2 

Nitro-Hydrochloric Acid, 2 


Oz.ENA. 

Acetate of Ammonium, 8 
Acid, Sulphurous, 1 
Alum, 3. As powder or wash 
Bichromate of Potassium, 2 
Bismuth, 8 
Boro-glyceride, 8 
BiiOMl.VK, 2. As inhaUtion 
Calcium Chlorhib, 1 
Calomel Snuff, 1 
Carbolatx or Iodine, 2 
Carbolic Acid, 2, 3 

Chlorinated Lime. lojcctions of the solutions 
of 

Ethyl Iodide, 2 
Glycerine and Iodine, 1 
Gold Salto 

Hydrastis. Internally and locally 
Insufflation, 2 

lODiNR, 2, 8, 4. As inhalation. Much benefit 
derived from washing ont the oOf« a 
solution of common salt, to which a few 
drops of the tincture of iodine have been 
added 

Iodoform, 1, 2 
Iron, 8 

Medicated Cotton,! 

Mercuric Oxide, or Ammonutkd Merc dry, 8 

Potassium Chlorate, 1 

Potassium Iodide, 1 

Potassium Permanganate, 4 

Sodium Absxviatk, 1 

Sodium Chloride, 1 

Sodium Ethtiate, 1 

Spray, 1 

Tannin, Gltceihnb of, 8 
Tixct. Thuj Jt, 1 


Parotitis. 

Aconite 
Emetics, 1 
Jabohandl 1 

Mercury. | gr. of grey powder three or four 
times a day 
BOVLTICI 
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Pediotli. 

Anise 

Bake Olotoes to destroy ova 

Chlohopoem, 1 

CklCCUIiUS INDICDS 

Dalmatian Flowbes, 1 

Bssbntial Oils, 3 

Laurel Leaves, Decoct. 1 

Mbrcuby, 8. As ointiwent or wash 

Petroleum, 1 

Pyrethrum, 1 

Quassia, 1 

Staves AC RE, 8 

Pemphigus. 

Absknic, 1, 2, 3, 4 
Belladonna, 2 
Chlorate of Potassium, 1 
Ood-Livkr Oil 
Hot Bath, 1 
Iodide of Potassium, 1 
Mercury 
Phosphorus, 1 
Silver Nitrate 
Sulphides, 1 
Tar, 1 

Pericarditis. 

AcoNmi, 3 

Au'oiiOL, 3. Sometimes very nsefnl 

Bleedinu, 1 

Blisters, 1, 8. Near heart very useful 
Bryonia. Useful iu exudation 
Calomel and Opium. Formerly much uwd 
Dian'ALis, 1, 3. When heart U rapid and feeble 
with o>anosis and dropsy 
Iodide of Potassium, 4 
Iodine, I 
Iodoform, 4 
Mercury, 1, 4 

Opium, 1. In grain doses every three to six 
hours, very useful 
Poultice, 3 
Qulvinb, 1 

Veratrum Viride, 3 

Periostitis. 

Iodide of Potassium, or Ammonium, 8 

Iodine. Locally 

Mercury, 1. Internally 

Mkiu’ithy and Morphine Oleatk, 8. Externally 

Mkzkrson. In rheamatio and scrofulous oases 

PHO.‘»PHA'ni8, 4 

Poultices 

Staves ACRE. When long bones affected 

Peritonitis. 

Aconite, 2, 4. At commenocmeni 
Ammonia, 1 
Antimony, 8 
Blisters, 4 

Bryonia. When exudation 

Chi/iral, 2 

CiiuiRiN'E Solution, 3 

CoccuLUS Indicus, For tympanites 

Cold, 4 

Ice, I 

Iodine, 1 

Ipecacuanha, 4 

Leeches, 3 

Meucury, 1, 4. When there is a tendency to 
fibrous exudation 

Opium, 1, S, 8, 4. Freely, most useful 
Plumbic Acbtate, 1 
Potassium Balts, $ 

Poultices, 3, 8, 4 


Peritonitis. 

Quinine, 1, 2 
Rubefacients, 2 

Btbam, 2. Applied to the abdomen under a cloth 
when poultices cannot be borne 
Turpexttne, 2. For tympanites 
V EUATHUM Viride, 4 

Perspiration. 

Agaric. In phthisis 

ARf>M\Tic Sulphuric Acid, 2. In phthisis 
Atropine, 2, 3. In sweating of phthisis, In- 
tcrimlly 

Bell adoxv a, 3. As liniment for local sweats 
Bktula, 1 

Carbolic Acid. With gl^oerine locally for fetid 
sweat 
Krgot, 3 

Gallic Acid, 2, 3. In phthisis 

Glyceuink, 1 

Iodoform, 3 

Jaboiundi, 1 

Lead, 2 

MUhCAHlVE, 2 

Nbat’h Four Oil rubbed over the surface 

OuA 3 

Opium, 3. As Dover’s powder in phthisis 
Pkbmanoana'ik OF Potassium, 2, Locally for 
fetid perspiration 
PlCROTOXIN, 2. 3 
Pll,OCAUPlNE, 3 
Qitsink, 3 
Salicin. In phthisis 

Salicylic Acid, 2. With borax in fetid per- 
spiration 

SiuvAL Ice-Bac;, 3 
spo.NOiNQ, 3. Very hot 
STRYCHNINE. In phtlilsU 
Tawlv, 3 
V INKUAR. Locally 
Zinc Oxide, 2, 3. In phthisis 

Pertussis. 

Aconite, 1 
Alum, 1 

Ammonium Chloiudk, 1 

A.MYL NITKITK, 1 
ARGKNTI O.VIDUM, 1 
Arnica, 1 
Arsenic, 1 
Atropine, 1 
Belladonna, 1 
Bl.NiilN, I 

Blister, 1. To nape of nock 
Buoxudeof Axixio.stum, 1 
liltoXIlDK OF PurxssiUM, 1 
BCT\L-CHIA)UVI., I 
CAXTBARIDr-S, I 
Carbolic Aiud, 1. As spray 
Cixsi ANEA Vfscx, 1 
Cerium 0x4 late, 1 
Chekks, 1 

Chloral, 1. In spasmodic stage 

0niA»iK)FOHM, 1. As inhalation during paroxysm 

Clover Tea, 1 

COt'HIVKAL, 1 

Cod-Livkr Oil, 1 

Coffee, 1 

Decoction op Chestnut Leaves, ad lib. Some- 
times useful 
Diuxskra, 1 
Krgot, 1 
Kikkk Spray, 1 
0 v8 Llms, 1, Bxlialation 
( ; KLEEMIUM, 1. In spasmodic stage 
Hydhobromic Acid, 1 

Hydrocyanic Acid, 1. In habitual cough when 
the true whooping oough has oeased 
Hydrooek, Peroxide ov, I 



1220 INDEX OF DISEASES AND REMEDIES. 

Pertussis. Phlegmasia Alba Dolens. 


Inhalation of Atomiskd Fluids, 1 
IFHOACDANHA, 1. Sometimes Tery useful alone* 
or oomOlned with bromide of ammouiiun 
liSRCHES, 1. ' To nape of neck 
Lobelia, 1. In spasmodio stage 
lliLK Debt, 1 

Honobromate op Camphor 
Morphine, 1 
Nitric Acid, 1 

Opium. In conrulsire conditions 

POTABSA SULPHUIUTA, 1 

Quiklvk, 1 

SALicruc Aon), 1. As spray 
Silver Nitrate 
Sodium Carbolatum, 1 
Sodium Salicylate, I 
Tannin, 1 

Tar, 1, For inhalation 
Tartar Emetic 
Tkrkbinthlnjs Oleum. 1 
IJRTICA, 1 
Vaccination, 1 
Valerian 

Vaiahl^xate op Atropine, 1 
Wild Thyme, 1 
Zinc Sulphate, 1 

Pharyngitis. 

Aconite, 1, 2, 8 

Acid, Sulphuboub, 1, 3 

Actala Bacemosa, 3 

Alcohol, 8. Dilute as gargle 

Alum, 2, 3. As gargle 

Ammonh Acetatls, Liq., 1 

Belladonna, 1, 2, 3 

Capsicum, 3. As gargle 

CiMiciPUOA. Internally when pharynx dry 

Copper Sulphate. Locally 

Cubebs Powder, 2. Locally applied 

Electric Cautery, 1 

Ferric Cblobidk. Locally as astringent, in- 
ternally as tonic 

Olyceiune, 3. Locally, alone or as glycerine and 
tannin 
OUAIACUM, 1 

Hydrastis, 2. Internally and locally 
Ice, 1, 8 

lODOTB, 1, 3 
lOIiOPORM. 3 

Ipecacuanha, 8. As spray 
Nitric Acid, 1, 8 
Pomeokanate Bark. As gargle 
Potassium Chlorate, L Locally 
Quinine. As tonic 

siLVF tt Nitrate, 2, 3. In eolation locally 

SitiiiuM Borate, 1 

i*nacHXiNE. Ak tonic 

Tannin, 2, 3. A* powder or glperlne locally 

Zinc Sulphate, 1, 3. As gargle 

Phimosis. 

Belladonna. Locally 
Elashc Ligament, 1 
Lupulin. After operation 
Warm Baths, 1 

Phlebitis. 

Blisters, 3 

II AMAUKLIS 

Hot Fomentations 
Opium. To allay pain 
Best, abiiolate 

Phlegmasia Alba Dolens. 

Ammonium Carbonate. In full do»es when 
mueb prostration 


Belladonna Extract. With merourial oint-' 
ment locally 

Busters. In early stage 
Crbasote. As enemata 
Hamamsus 

Hydrochloric Acid. With potassium ohlorato,, 
in barley water 

Leeches. During active inflammation 
Opium. Internally and locally to allay pain 

Photophobia. 

Ammonium Chloride, I 
Atropine, 1, 3 
Belladonna, 8. To eye 
Bromide OF Potassium, 1 
Butyl-Chloral, 1 
Calabar Bean, 1 
Chloroform Vapour, 1, 3 
Cou>. 1 

CoNilxK. In scrofulous photophobia locally 
Galvanism, 1 
Iodine Tr., 1 

Mercuric Chi.ortdk. By insufllatlon 
Nitrate of Silver. 1 
Opium, L 3 

Potassium Culoratb, 1. In large doses 
Bkton, 1 
Tonga, 1 

Phthisis. 

Act.ea Uacfmosa, 3 

Alcohou Along with food or cod-liver oil 
Ammonium Carbon ATI-., I 
Ammonium Chloride, l 
Ammonium Uratf, I 
Antimomum Tartarati m, 1 
AXTlpyiiiN. To reduce tcni[)erature 
AnsENir. To remove coinniencing conwllda- 
tion.and also w hen tongue lx red and irritable 
Atropine. To Check per*ijil ration 
Blllaim>nva. Locally for pam in muscles 
Benzoic Atio, 3 

Benzoin. Ah inhalation to lessen cough and 
expectoration 
Bustkhs 
Brokipks, 2 

BUTYL-Cni.onAL, 3. To check cough 
Calcium Ciii/miDh, l, 2, 3 
Camphor, 1 
Cannabis Indk a, 4 
Carbo Ligsi, I 
Carbouc Acid. 1, 2 
Chaulmooora On., 1 
Chloral, 3. As h> jmotic 
Chloiuvr, 1 

CllLOHOD^ NE, I 

Chloroform, 3. As linctus to check cough 
Cocaine, 2. A wilution locally to timmt and 
month tendn to relieve irritable condition and 
aphthfc, espet Hilly in later KtagOH 
Cod-Livkii Oil, 2, 3, i. Most useful as nutrient 
CONIUM, 1, 4 
Goto Bark, 3 

COUVTKR-IRBITATIOV, 3 

Crrahotk, 1, 2, 3. As inhalation 
CnoroN* Oil, 3. To chest as counter-irritant 
Digit A us, 1 

KxF.MArA, 8. Of starch and opium to ooutrol 
diarrhoea 
BruKR, 1 

KUCALTI'TUH Ou, 1, 4 
Fsriu Iodidum, I 
Ferri Sulphas, I 
Fluoric Acid, 1 
Oaujc Acid, 4 
OElilEMinM, 3 

GLirckRiNK. 8. As nutrient In place of cod-Urer 
oil, locally to mouth in the last stages to re- 
lieve dryness and pain 
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Phthisis. 

OUAUCUM, 1 

Hvi'ODhobphites, 1, 2, 8. Very useful In early 
stage 

IvULiN. Possibly useful 
Iodine Liniment, 1, 3, 4. As a counter-irritant 
to rcmoYe consolidation in early stage, and to 
rexnore pain and cough later ; as Jxilialatlon 
to lessen cough and expectoration 
Iodoform, 3. As inlialation 
Ipecacuanha, 3. As spray to the throat to 
relleye bronchial asthma and emphysema, 
combined i^ith fibroid phthisis 
Koumiss, 1 
Linseed, 1 

Mercuric Chloride, 3. In minute doses for 
(liarrhoea 
Mineral Acids, 1 
Mineral Waters, 1 

Morphine, WITH Siarch or Bismuth. Locally 
to larynx, and in laryngeal phthisis most 
useful 

Mustard Leaveh. Most useful to lessen 
pain and prereut spread of subacute inter- 
current Inflammation 
Ol. PiNi Sylvestris, 1 
Ol. Lou and Whihky, 1 

Opium, 8, To relieve cough, and, with ipeca- 
cuanha and Dover’s powder, to check sweating 
OxAUC Acid, I 
OXTQSN, 2, 3 
Ozone, 1 

Pancreatic Kmui>«ion, i 
Peroxide ok Hydrooln, 1 
Phallandrium, 1 
Phosphates, 2, 4 

Phosphate op Calcium, 3. As nutrient, and 
to check diarrhoea 
Phosphoric Acid, 1 

PicROTOXDf, 2, 3. To check iH-rspiration 

Pilocarpine, 2, 3. To check sweats 

Plumbi Acktab, 1 

Plumb 1 Carbon as, 1 

Podophyllum, l 

Potabs.*, Liquor, 1 

Potassium Cuiairidk, 1 

Potassium Iodide, i 

PRUNUS VlROLMANA, 2, 4 

Prunus, Tincture, 1 

OuiNiNE, 1, 3. As tonic to lessen temperature, 
to check sweat 

Raw Meat and Pnospii nteb, 1 
iSALK'iLM A( ID, 3 When breath foul and 
expectoration offensive 
SaVOUIN ARIA, 1 
hEA BAniINO, 3 
J^KA VOYAUfc, I 
hKCALK, 1 

SiLvrii Nitrate, 1,3 
8\off, I 

iiODlUM Bf.N 7.OATK, 1, 2 
HODiUM ClILOlllDh, 1 
BODIUM PlIOSPlUTK, 1 

Sponqino, very hot, 3 
STRYCHNINK, 2, 4 
8UOAB, 1 
SCLl'HUR, 1 

Sulphuric Acid, S 

Sulphurous acid, 1, 3. As fumigation 
Tkrbbkne, 1 
Thymol L ♦ 

TR. lODl, 1 
Transfusion, 1 
Turkish Bath, 1, 8 
TunrKNTiNE, 1 
VlNEUAIt, 3 

Pityriasis. 

Aotno Acid, S 

ABBEirio AND Meeourt. Intemallj 
Bioj&obidi of Mibouby, 2 


Pityriasis. 

Borax, 2, 3. Saturated solution or gljcerine 
locally 

Cajfput Oil, 4 

Carbolic Acid, 2. With glycerine and water 
- locally 

Chrysarobinum, 

Citrine Ointment, 1 
Glyckrink, 1 
Lead, 3. Locally 
Mercuric Ointment, S. Locally 
Myrtol, 2 

Olkatk of Mercury, 2 
bAPG Laricis, 1 
Sulphides, 2. Locally 
Sulphurous Acid, 3 

Pleurisy. 

Aconite, 2, 3. In early stage 
Antimony, 3 

Belladonna Plaster, Most useful to relieve 
pdin in old adhesions 
Blisters, 2, 3, 4 
Blood-lettinq, 2 
Bryonia. After aconite 
Chloral, 2 
CoD-Lit^R Oil, 3 

Dhutalis, 2. When much effusion 
Gelsemium, 4 

Iodide of Potassium, 2, 3, 4. To aid absorp- 
tion 

Iodine, 3, 4. As a liniment externally to assist 
absorption, or as a wash or injection to 
cavity niter tapping 
Jabouandi, 1, 4 
LEE( Hho 

Local Wet Pack. To chest 
Mercury, 1, 4 
Morphine, 1, 2, 3 
Packing, 3 
Pilocarpine, 1, 2 
PoULTlCEo, 3, 4 
Purgative S.alts, 3 

VHNINE, 2 
Sinapisms, 3 
Sodium Chloride 
Vehatbum Vikide, 1, 3 

Pleurodynia. 

Actjba Racemosa, 3 
Acupuncture, 3 

Belladonna, 3. Plasterer liniment very useful 
Blistering, 3 

Chloral, 3. With camphor, loca'ly 
Croton Oil, 3. Locally in obstinate cases 
Bther, 3. A.s spray, locally 
Iodine, 3. Locally 

Iron. When pleurodynia associated with 
Jeucorrhoea 
Morphine, 1 
Mustard Leaver, 3 

NBRtTW8TRETCHI\0, 1 

Opium, 8, Linimeut rubbed in after warm 
fomentations or hjpodemiic injcctiona. In- 
ternally, most useful to cut short attack and 
relieve pain 

Pl.ab i'KRS. To relieve pain and give support 

Poultices, 3 

Quinine * 

STRAPPING, 1 
Veratrum Vihbde 

Wet-cupping. When pain severe and lever 
high 

Plburo-Pneumonia. 

Bryomia 

Carbolic Acid. 2 per cent, solution in|eoted 

locally 
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Pleubo-Pneumoku. 

Sanqvikabia 
Tdkwsxtine. Locally 

Pneumonia. 

Acid, Phosphoiuc, 1 

Aconite. Very useful, especially at oom- 
xneucement 
Alcohol, 4 
Ammonia, 4 

Ammonium Carbonate, 2. As stimulant 
Arnica, 1 

BKLLADONTfA. At commencement 
Bllkdino, 1 

Bus FERs. At beginning to lessen poiu 

Bryonia. When pleurisy present 

Carbonate op Sodium, 1 

Chloral, 1,4 

Chloroform, 1 

Cold, 4 

Cold Bath, 1 

Cold Compress to Chest, 1 
Copper Acetate 
Copper Sulphate, 2 

Dioitalib, 1, 2, 4. To reduce temperature 

Ethul 2 

Expectorants, 4 

Gelhemium, 4 

Iodide of Ammonium, 2 

Mercury, 4 

Morphine, 2, 3 

Muscarine, 2 

Packino, 3 

PHOSPHOR^T^ 3, 4 

PiLOCARPLVK, 1 

Plumbi Aclfkh, 1 

Potassium Chlou k ff, I 

Potassium Nine ate, I 

Poultices, 1, 3, 4. To lessen pain 

Quimn E, 1, 2, 3, 4. To lower temperature 

feALir LATE OF SoDiUM. As antipyretic 

Sec ALE, 1 

Senega. As expectorant 
Serpentaria, 3. With carbonate of ammonia 
as stimulant 
Sinapisms, 3 
Stimulants, 1 
Stbtchnixr, 1 
Tartar Emetic, 1, 8, i 
Turpentine, 2, 4. As stimulant at crUis 
Veratrine, 1 

YERATRUM VlRIDE, 1, 2, 8, 4 
Wet Pack, 2 

Polypus. 

Alcohouc Sprat, I 
alum. As insufflation 
Carbouc Acid and Glycerine, 1 
SESQUtCHLORIDS OF IRON, L 

Sodium Ethylate, I 
Tannin, 1. As insufflation 
Tb. Opii cum Cboco, 1 
Zinc Sulphate, I 

Pholapsus Ani. 

Aloes, 1 

Ai.um, 3. In solution locallf 
Bismuth, 1 
Electricity, I 
SnootiN, 1 

Hydrastis. As enema or lotion 
los. When prolapsed parts inilaiDed 
Mmuc Acid, I 
Ofiuic, 1 

Pepper. Confection 
Podophyllum. In smaU doses 
SlLYER NITRATI^ 1 


Pbolapsus Ani. 

Strychnine, 1, 8. As adjunct to laxatives 
Tannin. 8. As enema 

Prolapsus Uteri. 

Alum, 3. As hip-bath and yaginal douohe 
Bromide of Potabbium, I 
OiMiciFUUA. To prevent mlsoarrlage and pro* 
lapsus 

Blkctiuoity, 1 

Galib. Decoction of, as injection 
Glycerine Tampon, 1 

Ice, 3. Locally when part inflamed, and to 
spine 

Oak Bark. As injection 
Skcale, I 
Ta.nms, 3 

Prostate, Enlarged. 

Alkaldcb, 2. When irritation of the bladder 
with acid nrine 

Ammonium Bk.vzoatb, 2. Por cystitis with 
alkaline urine 
Ammonium Chloride, 1 
COKIUM, 1 
Eruot, 1, 2 

Iodine, 1, 2. Apply to rectum 
Iodoform, 2. As suppository very useful 
Sulphides, 2 

Prostatitis. 

Blibtsrb. To perineum In chronic oases 
Bdchu 

Cantharcdeb, 3. Small doses of tincture 

CUBKBB 

Hot Injbctiovp, 8 

Hydrabtib. Internally and locally 

Iron 

SiLTER Nitrate. Locally 
Turpentine 

Prurigo and Pruritus. 

Aconite,!. Externally 

Alkaline Lotionb, 1 

Alkaline Warm Bathb, I 

Alum. A strong eolution for pruritus vulvie 

Aluminium Nitrate, 1 

Arhenic, 1. Internally 

Atropine, I 

Bau^am of Peru, I 

Belladonna, 2 

Boric acid, 1 

Borax, I, 3. Saturated idation 
Bromide of Potabbiuu, I 
Cauimku. Ointment very useful In proritua 
ani 

Cantharideb, 8 

CARitoLK Acid, 1, S, 8. Internally and locally^ 
especially in prurigo seni^ 

CiiiAiuAL AND Camphor, I 
CiiuHtoFoHM Ointment, 8 
CoD-LivKit Oil Ah inunction 
OoRROHlVK SUBLIMATX. VOT pmrltUS YuIyW 

Cyanide of Potarbium, 2, 8. As lotion or olnlk 
ment, to be used with oara 
BLECTRiCITY, I 

Gelhbmium 
Glycerine 
Olyckrole of Tar 
Hot Water, I 

HyDRAROYRUH BlOHLORmUK, t 

Hydrajioyrum Olratum oum Korpbina* 1, t 
HTDRooYAirio Acid, S. Looally 
Xox, I 

Iodoform. Asolntmaal 
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Prurigo and Pruritus. 

Liquor Oarbonib Dstbrosna 
Marins Lint, 1 
Mercury. Locally 
Opium, I 
Oil of Cads, 1 
PsTROLBUM Oil, 1 
PlLOCARPINB, I 
Potassium Carbonate 
Salicylic A.cid, 1 
SaPO ViRlDlS, 1 
Silver Nitrate, 1, 3 
Sodium Carbon atb 
Stavksacrk, 1 

STKYCHKlNf; I 

Sulphate of Zinc, I 
Sulphedjch 
Sulphites, 1, 2 

Sulphur and Compounds, 1, 3 
Tar Ointmbnt 

Tobacco, 1. Useful but daugerous 
Turkish Baths, 1, 3 
Warm Baths, 3 

Psoriasis. 

Aconite 

Alkaline Baths, 1 

Ammonium Carbonate, 1 

Ammonium Chloride 

Arskmg, I, 2, 8, 4 

Baths. Alkaline, to remove soalea 

Bkrberinb 

Bleeding, 1 

Cajkput Oil. 4 

Caiximkl, 1, 3. Locally at ointment 
Cantuarides, 8 
Carbolic Acid, 1, 8 
Carbonic Acid 
Chloride of Limb, 1 

Chromic Acid. 10 grs. to the ounce in psoriasis 
of tongue 

Chrvsophanic Acid, 1, 4 
OoxkLivkr Oil, 1, 2 
Copaiba, 1 
Copper Sulphate, 8 
CORROSn’E SUBUMATE BATU, 1 
Creasote Baths, 1 

Elbctricity, 1. Oonstaut current rapidly 
applied 

Pats and Oxim, 8 

Galium, 1 

Gltcerlvb, 4 

Glycrbolb of Lead, 1 

Guano, Urate of Ammonium Baths, 1 

Hepar Sulpbuius 

Hydrochloric Acid, 1 

Indu-bubber Solution, 1 

Iodine, 4 

Iris 

Lead Iodide, 1. Locally 
Lig, POTAHSAE, 1 

Mercury, I, 8. Locally as ointment 
Mkekreon 

Nitric and Nitro-Hydrochloric Acids. 

When eruption is symptomatic of indigestion 
Phosphorus, 1, 3, 4. As substitute (or arseuio 
Pmn. 1 

Potassium Acetate, 1 
Potassium Iodide, 1 
PvuoGALUc Acid, 1 
Salicylic Acid, I 
Sapo L.\]acM, 1 

Silver Nitrate, 1, 3, 8. In psoriasis of tongue 
Soap, 8 

Sodium Arskniatb, 1 

SUU’MIDES, 8 

Sulphur, 1, 8. Intemallj 
Sulphur Bathb, 1 

Sulphur loDiDK. Internally and •zternaU; 
Tar, 8. As ointment 
TlRRBlNTHINJII OL., 1 


Psoriasis. 

Thymol, 1 
Turkish Baths, 8 
Ulmub, 1 
Vabelinb 
Warm Baths, 8 

Ptosis. 

Arseniatb op Sodium 
Ergot 

Salicylic Acid 
Tb. Iodi, 1 

Vbratbine. Locally to the eyelids and temples 
Zinc Chlobids 

Pttalism. 

Acids. In small doses internally and as gargles 

Alcohol. Dilute as gargle 

Atboplvk. Hypodermically 

Belladonna, 1, 3, 4. Very useful 

Brandy, 2 

Calabar Bean, 1 

Chlorate op Potassium, 1. As gargle 
Chloride of Zinc, 1 
Iodide of Potasbium 

Iodine. As gargle, 1 of tincture to 30 of water 

Opium, 4 

Purgatives, I 

Sulphur, I 

Tannin, 3 

Vegetable Astringents, 3 

Puerperal Convulsions. 

Aconite. In small doses frequently 
An^thetics, 4 
Belladonna. Useful 
Benzoic Acid, 1 
Blbedlvg, 8 

Bromide of Potassium, 1, 3 
Bromides, 3 
Camphor, 4 

Chloral, 1, 3, 3, 4. In full doses 
CiiLURUFOBM, 1, 2, 8, 4. By inhalation 
Cold to Abdomen, 1 
Dry Cupping over Loins 
Kther, 1 
Ice. To head 

Morphine, 8, 3. Hypodermically very useful 
Mustard. To feet 

Nitrite op Amyl, 2, 4. Of doubtful utility 
Nitro-glyckri.v, 4 
Ol. Crotonis, 1 
PlLOCARPLVM 1 

VER.VTRUM ViiuDE, 1. Pushed to nausea very 
useful 

Puerperal Fever. 

Acn),«AUCYLlC, 8 

Aconite, l. Useful at oommeucement 

A LK ALIN R Su u>H ates. Iu early stages 

Ammon LV Lig., 1 

Amyl Sul of Iodine, 1 

Buhters, 1 

Borax, 4 

Calumba. As tincture 
Camphor, 1 
Cakbouo Acid, 1, i 
Chloroform, 1 
Oreasote On» 1 
DiorrAua, 4 
Emetics, 1 
Ergot, 1 

Hydrargyrum,!. Theiabohlorldeorbiolilocld* 

ICK, 1 

Iodine, 1 

IPEOAOUAKHA, 1 
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PUBRPBBAL FeVEE. 

Opium, 1, f. For^wakefalness and dcflrlam 
▼eiy useful 

Pbri^oakatb of Potassium, 2 
Plumbi Acstas, 1 
Potassium Oxalate, 1 

PUIIOATIVBS, 1 

QuDs'fKE, 1, S. In loxge doses 
Bksorcik, 8 
Sodium Benzoate, 1 
Sodium Sulphite, 1 
Stimulants, 1 

Stramonium. With cerebral excitement 
Tr. Fsrri Perchloridi, 1 
Turpzktinx, 1, 8, S, a With much Fascnlar 
depreaeiou and tympanites 
Venesection, 1 
VSRATRUM ViRIDS, 1 
Warbubo’s Drops, I 

PUEEPEEAL MaNU. 

Aconite. With much fexer 
Anabbthxtics, 8. Daring paroxysm 
Bromidx op Potassium, S, 3 
Bromides, 8 
Camphor, 1 
Chaltbeatmb, 8 
Chloral, 1, 8, 3 
Chloroform, 1 

CmiciFUQA. Useful in hypochondriasis 

Duboibins,8 

Htosctamub, 8. In mild cases 
Iron. In ansemta 
Morphxnb, 8, 8 
Opium,! 

Poultices 

Quinins, 8. When much sickness 
Stramonium. When delirium furious but 
intermittent, or suicidal, or when impulse 
to destroy child 

Tartar Bmitic, 1, 2, 8. Frequently repeated 

PCEEPEEAL PeEITONITIS. 

Aconite. At oommenoement 
Antimo.vt, 3 
Chlorine Solution, 8 
CtMiciFUOA. In rheumatic oases 
Heat to Abdomen, 8 
lc£ TO Abdomen, 3 

LAXATxyHB. Useful combined with DoTei*s 
powder and hyoocyamus 
Mebcurt, 4 
Opium, 2. Very useful 
£^ikins, 8. In large doses 
Turpenitex, 2. As stimulant 10 m, frequently 
repeated 

PUBPUEA. 

Aorimonia, 1 

Alum. Locally with brandy 
Arsenic, I 
Dioitalu, 2 
Klectbicitt, 1 
Bftoor. Very useful 
(Uluc Acm 
Iron. Internally 
Lead Acetate, 2 
Lime Juice, 1 
Malt, I 
1 

Molasses, 1 
Mitbatb of Potassium 
Hue Vomica 
Pbosfhatbs, 1 
POTAMXUM BinOXALATE, 1 
PoTlMfUM Chlorate, 1 
Potassium Oitratb, I 
Quunirx 


PUEPUEA. 

Sulphuric Acid, 2 
Tannic Acid 
Tr, Laricis, 1 
Turpentine, 1, 2, 3, 4 

Pyaemia, 

Alcohol, 4 
Alkalies, 1 

Ammonium Carbonate, 8 
Bleedino, 1 
Boric Acid 
Brgotin, 1 

Fsrri Pebchlohidum, 1, 4 

Iodine, 1 

Jaborandi, 1 

Malt LiquoR, 8 

Oil of Cloves. Locally 

Permanganate of Poi assium, 8. Internally 

Quinine, 1, 3, 8, 4. In large (loses 

Kesorcin, 3 

Saucin, 8 

Salictlic Acid, 8 

Tannin, 1 

Turpentine. As stimulimt 

Pyelonephbitis. 

CanthaRIDES, 8 
Krioehux, 1 
Bucalyptuh, a 
Gallic Acid, S 
Hvdr.astis 

P1P8188KWA (COIMAPUILA), 3 
TURI'ENTINS, S 

Pybosis. 

Bismuth, 3, 4 
Camphor, 1 
Carbolic Acid 
Creasotk 
Gallic Acid, 1 
GLT<niRINE, 1 
Lead, 8 

Manganese Oxide, 3, 4 
Mineral Acnm 
Nitrate of Silver, 4 
Kitric Acid, 8 
Nux Vomica 
Oxide of Silver, 4 
PuLviB Kino CoMPosrruH, 1 
Strychnine, 1 
Sulphuric Acid, 1, 3 

Relapsing Feveb. 

Laxatives 

Leeches. As cupping for headache 
Quikinb 

Remittent Fevee 

Aconite 
Arsenic, 4 
Benzoates, 2 
Cold Affusion, 1 

Bmetics 

OxuaaauM. In bil lout remittents 
Btposulpbites, 1 
Ipecacuanha, 4 
Livinostoni's Pills, 1 
Mobpxinb. Hypodemioally 
Mfrem, 1 
Krnuc Aci^l 
Paceincl Useful 

Quinine. 20-10 gr. for a dose, onoe or twloi 

daily 

Besorcin, S 
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Remittent Fevee. . Rheumatism, Acute. 


Salicylic Acid, 2 
SlLVKE NrriiATK, 1 
Sodium Ciiloaide, 1 
Tukpkntink, 1 
WABBUJia’s Tincture, 4 

Renal Calculi, vide Calculi. 
Rheumatic Aethritis. 

Aconite. Locally 

Act.«a Raceuoha, 3 

Arnica. Interuaily and externally 

Arsknic, 1,2, 3, 4 

Bdokeyb, 1 

Ohaulmooora Oil, 1 

CiMiciFUOA. When pains are noctorual 

Ood-Liver Oil, 2, 3 

COLCHICUM, 2 

Cold Doucub, 3 
ULBCTRICmr, 1 
Guajacum 

Iodide of Potassium, 3, 4 
lODlDBS, 2 

Iodine, 1, 3. Internally as tonic 
Iodoform, 1 

Litmium, 2. Internally and locally 
Morphine, 1 

Potassium Bromide, 8. Someliines relieres 
Iiain 

Quinine, 1 

Quinine Raucylatr, 1 
Sodium Salicylate, L 
Stimulants, 1 
Strvchnikk, 1 
Sulphides, 8 
Sulphur 

Turkish Bath, 1, 8 

Rheumatism, Acute. 

Acid Steam Bath, 8 
Aconite, 1, 2, 3, 4 
AcrMJk . Racbhosa, 1, 8 
Acupuncture, 3 
Alcohol, 4 
Alkalies, 1, 2 
Amber, Oil ok, 4 
Ammonium Buumidk, S, 4 
Antimony, 1 
Aquapuncture, 1 
Arnicas 
A nsmic, 4 
Belladonna 1 
Benzoates, 2 
Benzoic Acid, 3 

Bicarbonate and Citrate op Potassium, 8 
Blisters, 1, 2, 8. Very ellicifat around joints, 
near to cardiac region 
Bryonia 

Buroundy Pitch, 4 
Cajkput Oia 4 
Carbouc Acid, 1, 4 
^ Chloroform, 4 
CmiciFUOA 4 
Crriuo Acid, I 
Ood-Livkr OiA 4 
OOLOHICUM, 1, 4 
Cold Baths, 1, 2, 8 
OONIUM, 8, 4 
Crkasotb, 1 
Bkhtalib 

Donovan’s Solution, 4 
Dover’s Powdrr, 4 

Dulcamara. In persons liable to catarrh 
Faradisation, 1 
FRAEIlfUS POLYOAMIA I 
OUAIACUM, 4 

Konm OflESTKUT Oil, I 


Hot Paca 1 
loDWA 4 
Iodoform, 4 
Iron, 2 
Jaborandi, 4 
Leeches, 1 
Lemon Juice, 1, 2 
Limb Juice, 3 

Lithium Bromide, 2. Especially when insomnia 
and delirium present 

Magnesia 4 
Manaca, 1 
Mercury, 1, 4 
Mineral Acids, 1, 2 
Mineral Ba riis, 1 
Mustard Pijusters, 1 

Opium, 1, 3, 4. 1 gr. every 2 or 3 hours, especially 
when cardiac inflammation 
Packing, 3 
Pellitory, 4 

Permanganate op Potassium, 1 
Potassium Acetate, 1 
Potassium Iodide and Opium, 1 
Potassium Nitrate, 1, 3, 4 
Poultices, 3 
PROPYLAMLNA 1 
Quinine, I, 3, 4. As antipyretic 
Bhus Toxicodendron. Exceedingly useful in 
after-stage and subacute forms 
Salicin, 1, 2, 3 

Salicylate of Sodium, 1, 8. Believes pain 
most quickly 

Baucylait-a 1» 2 

Scudamore's Mixture, 4. Contains colchicum 
wine, magnesia, and sulphate of magnesium 
Sodium Benzoate, 1 

Spioklia Antuelmintica. In pericarditis and 
shifting inflammation of joints 
Spiilba Ulmauia, 1 
Stk.\m Bath, 1 
stimulants, 1 
SULPHUR, 4 

Sulphuiutkd Potash, 4 
Sulphurous Acid, l, 3. Pumigative 
TU. FLiUU, 1 

Trimkthylamixa 1, 2 
Turkish Bath, 3 
Veratrina 1. 3, 4 
Veratrum Virida 1» 3 
Zinc Cyanida I 
Zinc Oxida 1 


Rheumatism, Chronic. 


Aconita 1 

Actaa Hacemopa, 3 

ACUITVU'IUKF,, 1 

Alkaline Baihs, 1 

Alkaline Mineral Watera S 

Ammonium Chlorida 1 

Ammonium Phosphata 1 

Arnica 

Arsenic, I 

Atropina 1 

Belladonna 

Blih’ieiung, 8 

Bryonia 

Burgundy Pitch, As plaster locally 
Oaj tPUT Oil Interuaily and externally 


Cap-micum, 3 
Carbonic Aced, 3 
CHAULM(KK»U.i OU^ 1 
Chimaphila 
Chloral 8 
ClMICIFUGA 2 

CXmi-Liver Oil, 2, 8. Internally and locally 
COLCHICINA 1 
CXiLCHICUlt, % 

Gold Douchjb, 8 
Dulcamara 
Faradisation, 1 
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Eheumatism, Chronic. 

&ALTAKIBIC, S 
ODAIACUM, 1, S 
GUABAMA, 1 
ICB AND Salt, 3 

loDioK OF PoTASSiiTM, 1, 3. BHpcciallj when 
paiu worst at night 
Iodides, s 

Iodine, 1 , 3. Locally 
X 4 AICP Black. 3 

Lithium Bromide, S. When smaller joints 
affected 
Lupuijn 

Manoanissk Sulphate, 2 
Mashaok, 1 

Mkbcurv and Morphine, 3. Oleate locally 

Hkzkrkon, 3 

Packino, 3 

Phttolacca 

Pin* Leaf Baths, 1 

Potassio-Tahtratr op Iron, 1 

Potassium Nitrate, 3 

Poultices, 3 

Propylamlnk, 1 

Quinine. When much debility and night 
sweats 

Quinine Salicylate, 1 

Khus Toxicodendron. Internally and locally 
Salicylic Acid, 2 
Sodium Saucylate, 1 
Stramonium, 1 

Sulphur, 1, 2, 3. Locally, and as sn'phides or 
solphnr waters internally 
Thuja Occidentalis, 

Turkish Baths, 2, 3 
Vrratbikr, 3 
Xantuoxylum, 2 

Bickets. 

Calcium Phosphate, 8 . If child is suckling H 
may be gireit to uarse 
CoD-u\^ Oil, 2, 8 , 4 
Cold Sponoino, 3 
Ferric Iodide 
Gallic Acid, I 
Iron, 2 , 8 
Lime, 1, 3 

KiTRo-HYpnocHLORic Acid Bates, 1 
Phosphates, 2 
Phosphorus, 2, 4 
Quinine, 

Sarsaparilla, 1 
SUOAB, 1 

Sabcina;. 

Calcium Chloride, I 
Carbolic Acid, 1 
Creas(/tk, I 

Gastric Syphon. To wash oat stomach 
Sulphites, 1, 3 
Sulphuric acid 
Wood Spirit, i 

Scabies. 

ALKALnW,S 
Aitkb. As ointment 
ARSENIC, 1 

BAEnre of clothes to dertroy ora 
Bazram o? Peru, 1. liOosUy, agressUe ind 
effectiYe 

Bknzoic Acid. As ointment or lotion 

0ajsputGil,2 

Oabscmuic Acid, 1, 2. Bniifennis 
OHLOBOrOfiJf, 1 
CSQUUCA, 1 

Coal Tab Kaphtha, I 
OoocuLUS iNDJcus. As oliitme&i 
COPAIBA,! 


Scabies. 

Copper Sulphate, 2 
Corrosive Sublimate, 2 
Glycerine, 1, 4 

lODlKl, 1 

Kamala, 1. As ointment 
Liq. Potabsje, 1 
HANOANSaE, 2 

Mercury. White precipitate ointment 

Oil. Inunction 

Petrolbum, 1 

Phosphorkttkd Oil, 1 

Potassium Iodide, 3 

Soft Soap 

Stavksacre, 1. As ointment 
Storax, 1 , 3. With almond oil, when skin 
cannot bear sulphur 
6 uij»hide of Calcium 
S uLPfimss, 2 
Sulphites, 2 

Sulphur, 1. 8 . As ointment 
Sulphur and Limb, 3 
Sulphur Baths, 2 

Sulphuric Acid, 3. Internally as adjuvant 
SuLi’HURous Acid, 3 
Tar Ointment 
Yabsline 


Scarlet Fever. 

Acid, Acetic, 1 
Acid, Nitric, 1, 8 
Aconite, S, 3 , 4 
Ammo.nium Bkvzoati., 1 
Amyl H^duiio., 1 

Ai«<>.Ni- , 3 it tongue remains red and Irritable 
(lunug convuleseeiicu 
Blllauon.n V, 1, 2, 3, 4 
Bkvzoa'ik 01 * Sodium, 2 
Bromine, 1 

CARH 01 .IC AriD, 1, 2. As gargle 
CAiinoNAn: ok Ammonium, I, 2, 8. Greatly re* 
oouimeitded In freipieut doicii given in milk 
or cinuamoii water 
Clli.oUAL, 1 

Chlokink Water, 1, 2, 3. A* gargle 
Cold Comprkkb, 3. To throat 
Cou> Akkuhios, 1, 3, 4 
Copaiba, 1 
DtorrALis, 1, 2 

Fat, 2, 8. As inunction to bands and feet during 
the rash, and ovaor the whole body during 
desquamation 

Ferric Pebchlobidb. In advanced stage with 
albuminuria and brnmataria, very ussful 
Hot Bath, 1 
Hot Packino, 1 
Htdrochlorio Acm, 1, 2 
Ion, 3. To sack, especially at oommenoement 
Ice Poultice, 8 
Iodine, 1 

Juniper Oil, 3. As diuretic when dropsy occurs 
Mercury, 1, 8 . 4 of a gr. of grey powder every 
hour to lessen Inflaromation or tonsils 
Mineral Acids. Internally, and as gargle 
Mustard Bath, 3. When rash reoedes 
Packhio, 3. Useful and comforting 
Potassium Chlorate, 1, 4 
Potassium Iodide, 1 

Potassium Pebmaxoanatb, I. As gargle to 
throat 

PUROATirns. Most useful to preveui albu< 
mlnnrla 
Qunnonc, 1, 2, 4 
Bbsorcin, 2 
Bbus Toxioodbndrom 
Bauotlatb or Sodium. As aatipyretio 
Sauotuo Acid, 1, 2, t 

Stbtchexne, I. Hy|)odennkaUy in psndyiii 

SOLFMATB or MAanmiUM, 8 

iULTMUX,! 
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Scarlet Fever. 

Sulphurous Acid, 1, 3. Inhalation when throat 
muoli affected 
Tit. PKitni, 1 
Vkratiium Viiude, 3 
Watjcr, 3 

SCUTICA. 

Acid, Sulphuric, 1 

Aconite, 3. As ointment or liniment 

Actjsa Racemoha, 3 

AcupuNcrruRjc, 2, 3 

Aquapunctukk, 1, 2 

Atropine, 1,2, 3 

Belladonna, 8 

BLismis 

Cautery, 1. Exceedingly useful, slight appli- 
cation of Paqiielin's thermo-cautery 
Cm.oiuDE OF Ammonium, 1, 3 
Chloral, 1 

Chloroform, 1, 3, 3. Locally as liniment, 
inhalation v^ben excessire 
Cod-Liver Oil, 4 
CoNIUM, 4 
Copaiba Resin, 1 

Co UN TKR-lRRt'I ATION, 3 

Crodin Oil, 1, 3. Internally as purgatlre 

Electricity, 4 

Ether, 1, 3. As spray 

Galvanism 

Gklhkmium, 1 

Guaiacum, 1,3 

Iodide of Potassium, 1, 3, 4 

Iodides, 2 

Ken riio4 1 

Morph INK, 1, 3, 3. H} podcrmloally most useful 

PHOSPIIOHI'H, 1 

Flasteun, 1 

Poultices, 3 

Balioyuc Acid, S 

Sauctlate of Sodium, I, 3 

Sand Bath 

Sec ale, i 

Silver Nitrate, 1, 3 

Stramonium. Internally, pushed until phy- 
liologioal action i^peors 
Sulphur, l, 8, 4. Tied on Mttu flannel over 
painful spot 
Turkish Bath, 3 

Turfentink, 1, 3, 3. In i os. doses internally for 
three or four nights sueoessively 
Tkratiunk, 3. As ointment 

• 

Scrofula. 

Acacia Cu mu oat.., I 
Acid, Phohphoiuc, 4 
Alcohol, 4 
Arbkxic, 1 
Barium Chloride, 1 
Bunterb, 3. To enlarged glands 
Calcium Phosphate, 3 
Calomel, 8 

Omalybeate Waters, 9 

Chloride or Calcium, 8 

Ood-Livkr Oil, 3, 3, 4. Exoeedingly aervicsahlQ 

Path, 1. Inunction 

Galium Aparin um, 1 

Gold Salts, 1 

Iodides, 8 

Iodide of Iron, 8, 4 

lODiKB, 8, 4. Locally to glands, and internally 

Iron, 3, 8 

Milk and Lime Water, 1 
PlROEIDS OF HYDROUKN, 1 
PiPSiasiWA, 4 
Phosphates, 9, 4 
Potassium Ohlo&atb, 1 
Bakouinaria. 9 
Sarsapajolla, 9 4 


Scrofula. 

Soft Soap, 3 
Stillinoia, 2 
SuLPHniEs, 1, 3 
Walnut Leave.*?, 1 

Scurvy. 

Acedb. As preventive in the absence of lime- 
juice 

Aconite. Iu acute stomatitis with salivation 
in scorbutic conditions 

Aorimokia, 1. Useful in the absence of other 
remedies 

Alcohol. Diluted as gargle 
Alum. Locally with mjrrh for ulcerated gums 
Ammonium Carbo.vate. In scorbutic diathesis 
Arhenic. In some scorbutic symptoms 
A'iiuh'Ink. Hypodermically when salivation 
Cinchona. As decoction, alone or diluted with 
myrrh as gargle 

Cn’Kic Acid. As substitute for lime-juice 
Ergot, I 

Ergotin, Hypodermic Injection op, or Ergot 
by mouth to restram the luemorrha^ 

Fbrri Arseniab, 1. As a tonic where other 
remedies have failed 

Ferri Pkrchloridi, Tisctura, 1. To restrain 
hemorrhage 

I*ARici8, Tinctdra, 1. Like Ferri Perchlor., 
Tinct. 

Lemon Juice, 4. Exceedingly useful as prevent- 
tive and curative 
Liberal Diet often sufficient 
LiyuoR Sod.® Chlorinata. Locally to gums 
Malt, 1. An antiscorbutic 
Oranges. Useful 

Phosphates, 1. Non-assimilation a cause 
Potassium Binoxalate. In doses of 4 grains 
three tunes a day ; if not obtainable sorrel is 
useful instead 

Potassium Citratr, 1. Substitute for llme> 
juice 

Quinine. With mineral acids internally 
Silver Nitrate 
Tartar Emstio 

Yegetablk Charcoal. As tooth-powder to 
remove fetid odour 

Vinegar. Very inferior substitute for lime- 
juice 

Sea-Sickness. 

Amtl Nitrii'K, 1. A few drops on handkerchief 
inhaled ; the handkerchief must be held close 
to the mouth 

Atbopine, 3. gr. hypodermically 
Brlladokna, 1. Like Atropine 
BiTTKiui, 2 . Calumba, 3eo. 

Caffeine Citrate, 1. For the headache 
Cankabw Indica, 1. gr. of the extract to 
relieve headache 
Capsicum, 1. 

Champagne. Iced,!. Small doses frequently 
repeated 

Chloral, 2, 3. IB to 30 grs. every four boors 
most useful ; should be given b^ore nausea 
sets in; the combination with Potassium 
Bromide taken with effervaacing Citrate of 
Magnesia is very good 
Chloroform, 9, 3. Pure, 9-41 min. on sugar 
Chloric Ether. Stomachic touio 
Cocaine, 1. infusion of Coca leaves quickly 

CouNTSR-iRRiTATiox. Mustard plaster or leaf 
to epigastrium 
Creasote, 1 
Hydrootanio Acm, 1 

HYoscYAMonc, 1, 3. ^ gr. with the same quan* 
tity of strychuine 
Ice, 1. To spine 
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Sea-Sickness. 

Maonxtio Bsdt, L 
MoBPHiNls, 2. Hypodermicft’ly 
Kitb<m}ltcsbik, 2. Same action as Nitrite of 
Amyl 

Nitro-Hydbochloiuc Acid, 1. Formula : Acidi 
aitro-h> drochlorlci, siij-, Acldl hydroo>anici 
dil^ ^88^ Magnesii sulpliatis, oij., Aq., Sril]. 
ter die sumenda 

Nmc Vomica, 2. When indigestion with con- 
stipation 

PoTABsruM Bromide,!. Should be given several 
days before voyage is begun 
St. Btiknne AnsExiCAJL Waters, 1. 

Salt and Warm Water, 1. 

Sodium Bromide. Like Potassium Salt 

Seborbhiea. 

Borax, 4. With glycerine and lead acetate, as a 
local application 
GLYCEBiXS 
Iodine 

Lead Acetate. With borax and glycerine, as 
above 

Liquor Potabs Jt, 2. Locally applied to hardened 
secretion 

Sodium Culoridb 

Zinc Oxide, 2. In inflammation the following 
formula is osefol : K Ziuci oxidi, ^j. ; Plumbi 
(•arbonat. 3]< ; Cetacei, Ij. ; 01. olivee, q.8.; ft. 
ung. 

Sexual Excitement. 

Camphor, 8, 4. Will often control 
Digitalis, 1. Anaphrodisiac; also diminishes 
quantity of seminal fluid 
Lupulus Huhulds, 4. In large doses 
Opium, 1. Anaphrodisiac 
P0TAB8IUM Bromide, 4. The moat generally 
useful 

Stramonium, 1. In nymphomania, or epilepsy 
due to sexual excitement 

Sleeplessness. 

Alcohol, 3. With care in fetnlle disorders 
Buttl^Ihlobal. like Chlonl 
Cannabis Indica. Instead of opium, when the 
latter does not agree 

Chloral Htdbate, 8. In the high tension of 
Bright's disease ; in delirium tremens, acute 
mania, and puerperal convulsions ; contra- 
indicated by weak heart 
Codeine, S. A pure narootio 
DiGiTALiB, 3. In want of arterial tone, marked 
f>y blood rusbing to the head when the person 
lies down 

Bther, 4. In full dose 

GaufEMiUM, 2. In mania with motor excite- 
ment 

Cold Sponging either of the whole body or 
feet only, followed by brisk rubbing 
HYoacTAMiNE, 3. Slecplessness of acute mania 
Hop Pillow 
Htpnose 

Lettuce. A supper of lettuce and ale 
Opium, 3, 4. In acute dUeaae 
PoTA/wipM Biuimide, 3, 4. Ill over-work of any 
deMTipth/n ; in alcoholic mania 
Pftoei’UORU^, 2 Well combined with chloral 
in cerebral antemia and in the aged 
tJKBTHANE. Like Chloral 
Warm Bath, 3. Or warm sponging 
W*T Pack. Like the preceding in lerer 

Sneezing. 

Arsenic, 3. In paroxysmal sneering, such u 
usually ushers In hay fever 
Belladonna, 1 


Sneezing. 

Camphor, 8. As powder, or strong tinotnre In* 
haled in commencing catarrh 
Oramomile Flowers, 1. In nares 
Cotton Plug. In nares 
Oelbsmium. In excessive morning sneezings 
with discharge 
Iodine. Inhalation 

Mercury. Heaviness of head and pain In limbs 
Potassium Iodide, 3. lO-gr. doses frequently 
repeated 

Prsbsure beneath Nose, over the termination 
of the nasal branch of the ophthalmic division 
of the fifth 

Somnambulism. 

Oprtm 

Potassium Bromide. In all cases of children 
and adu.ts 

Spasmodic Affections. 

Aconite, 8, 4. Externally and internally ; it 
subdues motor spasm, and the spasms of dys- 
pnoea in spasmodic asthma of children 
Alcohol. In the dyspucea of fever with 
caution, and in flatulent distension 
Ammonia, 3. In syncope, and in the Intestinal 
colic of children 
Ammon i ac u m In hysteria 
Amyl N itrite. In spasm of the artarioles 
ANA^^tTHETirii. To reduce muscular spasm 
Arbemc. I^ervine tonic in hysteria, epilepsy, 
Ac. 

Asafcetida, 4. Carminative, and to relieve 
functioual spasm 

Atropine, 3, 4. Internally, to relieve spasm of 
involnntazy muscular fibre ; hypodermically, 
local spasm 

Cajeput, Oil of, 4. In intestinal colic 
Camphor. Nervine, vaso-motor, respiratory 
stimnlant 

Cardamomb. Carminative 
Chamomile, Or of. Migraine 
Chloroform. In small doses to oo-ordinate ; in 
large doses it paralyses muscular movements 
CiMiCTFuoA. Congestive dysmenorrhasa ; and 
in acute bronchitis 
Cocaine, 4. Cerebral stimulant 
CoNJUM, I. To relieve cloulo muscular spasm 
Copper. Nervine tonic in chorea, Ac. 
Electricity 

Ether. Like aloohol and chloroform 
Gelbkmium, 2. In hyperiesthesia and motor 
excitement 

Grindelia, 2. In spasm due to respiratory 
neurosis 

Hot Sand, 3. Locally, in painful spasm, such 
as intestinal colic 

Hyobcyamub, 1. In pain about the bladder 
Ii’E, 1. To spine 

Ipecacuanha, 2. In laryngismus ttridolos, in 
an emetic dose 

Lactuc akium, 4. Cerebral sedative 
Lead Salts probably have an action on the 
spinal cord 

Leeches. By oounter-lrriution 
I>M)ELiA. In spasm of the rijsplratory organs 
Local J'k».«ouhk, I On a {larticular point, to 
be found for each case 
Lupuline, 2. (^rebral sedative 
Husk, 4. A mild nervine stimulant 
NiTRo-OLrcxBiN, 1. Like Amyl nitrite 
Nux VoMJOA. Nervine tonic 
Opium, 2, 3, 4. Central sedatlTe, both for motor 
and sensory nervee 

OXTUXN, 1. Heated and mixed with nitrite of 
amyl in spasmodlo asthma 
PBYSoeriOMiirjt. To paralyse mnscnlar fibre 
Potassium Bromide, 1, Sedative to the cen- 
tral nervous system 
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Spasmodic Affections. 

Poultices, Mustard. Counter-irritant 
Silver Nitratb. Tonic in epilepsy and chorea, 
laryngismus stridulus, dm. 

Strychnine. Nervine tonic 
Sulphocarbolatbs, 3. In flatulent ‘ spasms ’ 
SuMBUL. In nervousness and hysterical sym- 
ptoms, both in men and women 
PoBACCO, 3. Believes spasm by Its prostrating 
effect 

Valerian, 4, In hysteria 
Vkratrine. Prolongs the systole of the heart 
and mnscular fibre 

V KRATRUM VIRIDE. Controls and depresses the 
vaso-motor system 

Warmth to abdomen to allay cramp and con- 
vert into peristalsis 
Zinc Salts. Like copper and silver 


Spermatorrhcea. 

Arsenic, 2. In functional impotence : best 
combined with iron as the arseiiiato, and with 
ergot 

Bei.ladonna, 2, 3. In relaration of the genital 
organs where there Is no dream nor oig.-um; 
one-fourth grain of extract, and a gram and a 
lialf of zinc sulphate 

Bladder to be emptied as soon as patient 
awakes 

Brom IDE OF Pot Aflsiuii, 2. When It is pli \ sio- 
logiciil in a plethoric patient, not u hen geni- 
talia are relaxed 

Caiaimel, 1. Ointment applied to urethra 
Camphor Bromide, 2, 4 Or camjihor a.one ; 

diminishes venereal excitement 
Cavth ARiDKtt, 2, 3 In cases of deficient tone 
either from old age, excess, or ulnise ; should 
be combined witli iron 
Chi/)RAU 4. To arrest nbeturnai enHs-,ions 
CiMiciKi UA, 2. Where emission takes place on 
the least excitement 
Cold DouciiiMt and Spongino, 2 
BioiTALls, 2, 3. In frequent emissions with 
languid circulation; with bromide In ple- 
thoric subjt'cts 
Ei^rctricity 

Ergot, 2. Deficient tone in the genital organs 
Gold Chloride, 2. To increase venereal de-.irc 
Hydrabtih, 2. Local application to uretlira 
Hyi*ophobphite8, 3, Nervine tonic 
Iron. Where there is amenua only 
Lui’Uliv, 2 Oleoresui, to ilimluish nocturnal 
emissions 

Nitrate of Silver, 2. Vesication by It of the 
perineum ; and local application to tlic pro- 
static jMirtion of the uretlira 
Nux VoMK’A, 2. Nervine tonic and stimulant 
Phohi'Horus, 8. In phjsical and mental de- 
bility 

Quinine. As a general tonic 
&I'IN VL ICK-BAG, 3 

bi'Lpmjn. As a laxative, especially if sequent 
to rectal nr anal trouble 

TrnvKNTiMi, 4. In spenuatorrhcBa with Im- 
potence 
ZiM' Oxide, 1 


Spina Bifida 

CaIAJIUM PHOflniATE 
CouAiDioN. As means of compression 
Cotton Wool over tumour 
Glyckuine. Injection after tapping 
loPiKE. Injootious ; formula for injection : 
Iodine, gr. x. ; Potassium Iodide, gr. xxx. ; Gly- 
otrln, 

P0TAR8IUM lOPlDB 

TAmNO, followed by compression 


Spinal Concussion. 

Arnica 

Bleeding. To relieve heenrt 

Lead Water and Opium. As lotion 

Leech 

Vinegar. To restore consciousness 

Spinal Congestion. 

Aconttb 

Antiphlooibtic treatment 

Cold Affusions. To spine 

Ergot, 4. In large doses 

Gelbemium 

Nux Vomica 

Turpf.ntine 

Wet Cupping 

Spinal Irritation. 

Aconite Ointment, 3. Locally 

Arsenic 

Atropine 

Belladonna, 3. Gives way to this more readily 
than to aconite 
Blisters. To spine 

ClMK IPUGA 

CoocuLUS INDICUS. Like strychnine 
CONIUM 

Counter-irritation 

Digitahs 

Electricity, 2, 4. Combined with massage and 
rest 

Ergot, 4. In spinal congestion 

Ignatia 

Lkfaihes 

Nux Vomica 

Opium. In small doses 

Phosphoric Acid 

Phosphorus 

PlCROTOXPC 

Potassium Bromide, 2. To le«^en activity 
SiNAPis, Linimfvti'm. Counter-irritant 
Sodium Hypophosphite 
Strychnine. To stimulate the depressed nerve- 
centres 

V ERATRUM V IRIDB 

Spinal Paralysis and 
Softening. 

Argentic Nitrate, 4. In chronic inflammation 
of the cord or meninges 

Belladonna, 3. In chronic inflammatory con- 
ditions 

CoD-Ln'^R Oil, 2. As a general nfltrieut 
Electricity, 2, 3. Combined with massage and 
rest 

Ergo r, 4. In hypenemia of the cord 
Hyoscyamus, 2, 3. In paralysis agitans to con- 
trol tremors 

Iodide of Potassium, 2. In syphilitic historj 
Mercury. Temporarily cures in chronic in- 
flammation of the cord and meninges 
Phosphorus, 2. As a nervine tonic 
Physostigma, 2, 3, In a few oases of pro- 
gressive paralysis of the insane, in old-standing 
hemiple^a, in paraplegia due to mvelitK and 
in progressive muscular atrophy it has done 
good service 

PiCROTOXiN, 2. Spinal stimulant after febrile 
symptoms have passed off 
Strychnine, 2, 3, 4. Like plorotoxin 

Spinal Affections. 

ARSENIC, 2. With quinine in malarial enlarge- 
ment ; alone in simple enlarged spleen ; 
typho-malarial fever; and prophylactic 
malaria 


:B3 
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Spinal Affections. 

Cold Affusion, S. To redaoe the engorged 
spleen 

Shqot, 1. In relapsing intermittent few as- 
sociated with permanently enlarged spleen 
GELSSKiuif, S. Benefloial in oaaes in which 
arsenic is, hfnt not speoifio 
Gbjlpe Oubb 

Hydbastis, 2. Less powerfnl than quinine 
loDixB AND Iodides, 2. To promote absorption 
of the enlarged spleen in simple liypertrophy 
Manoanesb, 2. To remedy aniemia if present 
Meiu uiut’ Bixiodide. The ointment applied 
orer the splenic area rapidly produces absorp- 
tion in simple enlargement 
Muscaaixe, 2. In rascolar dilatation 
Kmuc Acid, 1. Long course in syphilitic and 
cachexia with enlargement of the spleen 
Plumbic Iodidji, S. Like mercnrio Iodide 
QutxixE, 2, 3, 4. Almost a specific in the ma* 
larial enlargement of the spleen 
Eesobcin, 2. Like and eqoid to quinine 

Splenic Affections. 

AtOXlTE 

Amuoxium Iodidx 

Sprains. 

Aconite LixiifENT. Well rubbed in 
Alcohol. Methylated spirit in four of water 
applied to spram continuously and allowed to 
eTajHirate 

AuMOMUM Cni/iRiDK,!. Prolonged application 
of cold saturated lotion 
Ajrnica, 3. Much vaunted, little use 
Bandaging, 1. To give rest to the injured 
ligaments 

Calendula. As a lotion 
Camphoh, 4. A stimulating liniment 
Cold Douche, 1, 3. 

Collodion, 1. A thick coating to exert a firm 
even pressure as it dries 
Hot Fomentations, 1. Barly applied 
Inuxction of Olive Oil, 1. with free rubbing 
Iodine. To a chronio inflammation after a 
sprain 

Lead Lotions. Applied at once to a sprained 
joint 

Oil of Bat 
Rbht 

RhusToxkodendrok. Lotion 
Shampooino. After the inflammation has 
ceased, to break down adhesions 
Strapping, 1. To give rest 
Turpentine Liniment. A tUmulant applica- 
tion to be well rubbed in 
Yinkgar, 4. Cooling lotion 

Stammering. 

Hyosctamub 

Stramonium 

Yocal Trainino the most useful 

Sterility. 

Alkaline Injectionb, 1. In excesstvely acid 
secretions from the vagina 
Aurum, 2. Where due to chronic metritis, 
ovarian torf>or or coldness ; also in decline in 
the sexual jmwer of the male 
Borax. Yaglnal injection in add eearetlon 
Cantharidks. a stimulant where there is 
Impotence in cither eex 
CiMiciFUGA, 2. In oongestlva dyamenorrheea 
Dilatation of Cervix In dysroenonrhOBa, in 
pinhole os uteri, and in plugging of the cervix 
with mucus 

Br.Kc-rRiCAL Stimulatiox of 'Uterc», L In 
torpor 


Sterility. 

OoasTPii Radix, 4. lu dytmenorrhoea with 
sterility 

OUAIAOUM, 1. In dysmenorrhoea with sterility 
Intra-utkrine Stems, 1, To stimulate the 
lining membrane of the uterus 
KEY'TBi-OBiNa, 1. A Japanese remedy for 
female sterility 

PuoaPBOBUB, 2. Functional debility in the 
male 

Potassium Iodide. An emmenagogue 

Stings and Bites. 

Aconite 

Alum, 1. For scorpion sting 
Ammonia and Alkalies, 3. In stings of 
insects, to neutralise the formic acid ; and in 
huako-bite 

Aqua Calcis, 1. In stings of bees and wasps 

Ajihfvic. As a caustic 

Camphor 

Caubolic Acid. MosquJto-bites and scorpion- 
stings 

CfiixjRoFORM, 1. On Hnt 
l-lrtrtKNCK OF Penwykovai., 1. Agoinst mosquitos 
Ft CALYPH's, 1. Plant lu room to keep away 
mosquitos 

1pe( acuanha, 1. Leaves as poultice lor mos- 
quito and scorpion bites 
Mint Lkaveb 

Oil of Cinnamon. Sj> to li . spermaceti ointment 
spread over hands and face against mosquitos 
Oil of Cloves. The same 
POTASSA Fusa. lu dog-bites a most clScleot 
caustic 

Removal of Stino 

Rosemary 

Sage 

Silver Xitbatb. A caustic, but not suffldently 
strong in dog-bite* 

Soap. 1. To relieve itching of mosquito-bites 
Stimulavtr 

Sugar. Pounded, in wasp^^ings 

Stomatitis. 

Acids, Mineral, 8. Kltro-hyilrochlorlo add as 
gargle or internally ulcerative stomatitis 
Aj/ohol, 2. Brandy and watiT, a gargle in 
mercurial and ulcerative Ktonmtitis 
Alum, 3. Burnt alum ajipUed locally in ulcer- 
ative gtoniatitls 

AiiGEXTic ^'lrRATF., 1. In thrush locally 
Bismuth, 2. In aphthfe of nurKing children, 
sore mouth, dyspeptic ulcerK, mercurial sali- 
vation, locally applied 

Borax, 1. In thrush and chronio stomatitis 
Boric Acid, 3. Lotion of 1 in 50 
Carbolic Acn>, 4. Strong solution locally to 
aphtlue 

Copper Sulphate, 8. Locally In ulcerative 
stomatitis, and to indolent ulcers and sores 
CoHNua. Adringent 
Eucalyptuk, 2. In all forms 
G LYCERINE OF Taxx IN , 3. In ulcetati VC stoma- 
titis 

Hydrochloric Acid, 2. Concentrated in gan- 
grenous stomatitis ; dilute in mercurial, 
aphthous, Ac. 

Hydbartih, 2. Fluid extract locally 
iRia. In dysfie^ic ulcer 
Rkambria,2. ijoetkl astringent 
Lime Water, 8. In ulocmtive stomatitis 
Mercury. In dyspeptic ulcers, grey wwder 
PoTAiiaiUM Chlobatk, 1, 2, 8, 4. The chief 
remedy locally and internally 
Potamiium Iodide, 1. In syphilitic ulceration 
RuRua,8. Astringent 

Balictlic Acid, 8. One part in suflldent al- 
cohol to dissolve, to 50 of water, in catarrhal 
inflammation to ease the pain 
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Steabismus. 

Atropine. To lesgcn oonrerging squint when 
periodic in bypermetropia 
Bseiuke. To Btimnlate the ciliary muscles In 
deficient contraction 
Blectiucity 
Hyoscyamus 

Mercury. Like Iodide of Potassium 
Operation 

Potassium Iodide. In syphilitic history t£ 
one nerre only is paralysed 
Shade over One Bye. In children to main> 
tain acuity of vision 

Suitable Glasses. To remedy defective vision 


Strophulus. 

Aktimonium Crudum 

Borax and Biun Bath. If skin is Irritable 

Caubohatk of Calcium 

Chamomile 

Glyckrine 

LANciNtt THE Gums 

Lead liOTiONS. To act as astringents 

Mercury. Grey powder If stools are pale 

Milk Diet 

Pulsatilla 

Spiritus .(Btheris Nitrosl In S. confertus 
where there is deficient secretion of urine 


Sunstroke. 

Aconite, 1. Not to be used with a weak heart 
Alcohol, 1. Is afterwards always a poison 
Ammonia, 1. For its diaphoretic action 
Apomorphjnk, 1. grain at once counteracts 
synipUiws 

AIUTPICIAL riLhPltUTIO.N 

Belladonna 

Bleeding, 1. In extreme venons congestion 
Brandy. In small doses In oollajise 
Camphor 

Chloroform. In convulsions 
Dioitaus, 1. To stimulate heart 
BiiGOT, 1. By the mouth or subcutaneously 
Gximemium 

Hot Bath. In collapse 
Ice, 1. To reduce temperature. Ice drinks as 
well 

liXMCUlS 

Nitrite of Amyl 
Nitro-glyckuin 

Potassium Bromide, 1. Toreliere the delirium 

Quikike. In thermic fever 

Scutellaria 

Tka. Cold, as beverage instead of alcoholic 
drinks 

Vkiutrum Thude 
WatkilCold. Affusion 
Wkt Bhebt. Where the breathing is steady, 
oUierwise cold douche 


Suppuration. 

ALCOHOL, 2. To be watched 
Ammonium Carbonate. In combination with 
bark 

Calcium Salts, 2, To repair waste 
CaRROUc Acu>, 2. Lotion and dressing 
Cinchona. As tonic, fresh infusion is best 
HYI*0PH08PHITIi8, 1. TottlO 
Iodide Of Ikon. Tonic 
Iodide Of Manganese. Tonic 
Mercury ^ ... 

Phosphates. Like the bypophosphltes 
QumiNR. Tonic 
ftAllSAPARlLLA. Tonlo 

Sulphides, 9. When a thin watery pus Is sa- 
oretod, to abort, or hasten suppuration 


Surgical Fever. 

ACONITE 
Chloral 
Quininb 
Balictlic Acid 

Tinctora Perri Pbrchidridi, 1. As a pro- 
phylactic 

Veratrum ViiUDi. To reduce the circulation 
and fever 

Sycosis. 

Absenici et Hydrargyri Iodidi, Liquor. 

Where there is much chronic thickening 
Canada Balsam and Carbouc Acid, I. In 
equal parts, to be applied after epil^ion in 
\ tinea '<>cosi9 

Chloride of Zinc, 1. Solution in tinea sycosis 
(’hryharobivi, Ung. In parasitic sycosis 
CoD-Ln'’EH Oil. Id chronic non-paraaitic 
Hydrargyiu Acidi Nithatis, Uno. 
Hydrargyri Ammoniatum, Uno. In parasitic 
Hydrargyri Oxidi Rubri, Ung. 

Iodide of Sulphur Ointment, 1. In non- 
parasitic 

Oleate ok Mercury, 2, 8. In parasitic 
Oleum Terebinthin.®, 1. like the preceding 
Shaving 

Sulphurous Acid. Like preceding 
Thuja 

ZiKcx ET CupBi Sulphas, 1 

Syncope. 

Aconite 

Alcohol, 3, 4. Sudden, from fright or weak 
heart 

Ammonia, 3, 4. Inhaled cautiou-sly ; the car- 
bonate Internally 

Arsenic. Nervine tonic, prophylactic 
Belladonna, 1. In cardi^ syncope 
Camphor Cardiac t^timulant 
Chloroform, 3. Transient cardiac stimulant. 

Mostly in hysteria 

Cold Douche 

Counter- irritation to Epigastrium, 1. In 
collapse 

Dioitaus, 4. In sudden collapse after haemor- 
rhage ; the tincture by the mouth, dlgitaiin 
hypodermically 

Ether, 4. In collapse from intestinal colic 
Galvanism 

Heat to Epigastrium, 1 

Lavandula 

Musk 

Nitrite of Amyl, 1, 4, In sudden emergency, 
in fatty heart, In syncope during anaesthesia, 
and In' haemorrha^ 

Position. Head lowest and feet raised 
Stimulants, 1. Undiluted 
Veratrum Album. An errhine 


SyNOVII’IS. 

Aconite 

Ar/'OHOL AND Water. Equal parts 
Antimony. Combined with saline purgatives 
Arnica 

Bandage or Strapping. Martin’s elastic 
bandage in chronic 

Busters. Flying blisters at night in chronic 
synovitis ; if not useful, strong counter-irrita- 
tion 

Calcium Sulphide. As a general tonlo 
Carbouc Acid, 2. Injections of 5j. of a 2 per 
cent, solution into the joint 
Carbonate of Calcium 
C oD-LniinOiL. Tonic 
OoNiuM, 1. In sorofulons jodnifl 
Heat 
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Synovitis. 

lODiNS. Injection in hy diarthrosis after tapping, 
or painted orer 

Iodoform, 1. Solntion in ether, 1 in 5, injected 
into tnberonlons joints; as a dreasing after 
opening 

ItoiomtT. SootVs dressing in chronic stramons 
disease. Internally in syphilitic origin 
Olxatb of MsRCtTRT. To remove induration 
left behind 
Potassium Iodide 
Prbbsure, combined with rest 
Bhampooino and Aspiration, 1 
SiLTXB Nitrate, S. Ethereal solution painted 
over 
Splints 
Sulphur 

Syphilis. 

Acn>, Acsnc, 1. Caustic to sore 
Acm, Cabbouc, 2. To destroy sore, mucous 
patches, oondylomata, Ac. ; as bath in second 
stage 

Acid, Nitwc, 1, 3, 4, In primary syphilis, to 
destroy the chancre, esp^ially when phage- 
denic. The nitro-hydroohloric acid in consti- 
tutional syphilis 

Ammonium Iodide, 1. Prescribed with eKoess 
of the carbonate in tertiary symptoms; as 
ointment to nodes, dsc., in nocturnal pains 
AUBUM, 2. In recurring syphiUtic affections 
where meronry and iodide of potassium fail 
Bambkroib's Peptone, 1. Mercurialised 
Benzoin, 2. Antiseptic dressing for ulcers 
Bigyanidb of Mercury, 1. To destroy mucous 
tubercles, oondylomata, and to apply to syphi- 
litic ulceration of the tonsils and tongue 
Boric Acid. Like Beozoiu 
Calcium Sulphide 

Calomel, 1, 2, 3, 4, Tot vapour bath in se- 
oondary ; dusted in a mixture ^%ith starch 
or oxide of zinc over condylomata will quickly 
remove them 

Camphor, 1. Dressing in phagedenic chancres 
Cauterisation, 1 

Cod-Liver Oil. Tonic In all stages 
Creasotr Internally in strumous subjects, 
and where mercury is not borne 
Denutbitiok, 2. Hunger-cure of Arabia 
Guaiacum, 2, 4. Alterative in oonstitutional 
syphilis 

Iodide op Iron, 3. In sloughing phagedena ; in 
tertiary with eunmia 
Iodide of Stauch 

Iodoform, 1, 2, 4. Dressing for chancre and 
ulcers 

Iron, 1, 2, 3,4. In ansemia, the stearate (ler- 
chloride and iodide are useful 
Lono Plata. Dreasing for syphilitic ulcers 
Lono Niora- Dressing for 8>i)hliitio ulcers, 
and gargle In sore throat and stomatitis 
Manoanenr, 2. In cachexia 
Mercury, 1, 2, 3, 4. The specfilo remedy In one 
or other ci its forms in congenital and at*- 
quired syphtlia in primary or secondary stage 
Oil of Me/bbeon. In oonstltutional syphilis 
OtL OP Sarsafraj. In constitutional syphilis 
Phobph ATR s, 4. In 8)17111110 periosUtU, Ac. 
PoDOPHYixuM, 1. Hm been tried in secondary, 
with success after a mercurial course 
Potassium Chiairatk, 1, 2, 4. Local applioa. 
tlon of powder to aU kinds of syphilitic moers, 
gargle in mercurial and spedfle stomatitis 
PoTARftiUM loDiDB, 1, 2, 3. 4. The speoiao for 
ail forms of tertiary syphilis whsre there has 
been a tnercnrial course ; also In oombtoatlon 
with mercury 

Salicylic Acid, 2. Antiseptic application 
SABSAFARtLLA, V. 2, 4. Alterative in tertiary 
Barr 8oAP,i. To syphilitic glandiilar swell* 

iagi 


Syphilis. 

Stillingia, 2. Host successful in oases broken 
down by a long mercurial and iodide course 
which ^ failed to core ; Improves sloughing 
phagedenic ulcers 
SuppoerroRiBB of Mercury, 1 
Turkish and Vapour Baths, 2. To malntaip 
a free action of the skin 
Wet Pack 

Zinc Ohloridb, 1, 3. Locally to ulcers as 
caustic 

Tabes Mesentebica. 

Alcohol 

Arbenio. In commencing consolidation of the 
lung 

Barium Chloride, 1. In scrofula 
Calcium Chloride. In enlarged scrofulous 
glands 

CoD-LrvKR Oil 

Diet, plain and nourishing 

Fatty Inunction, i 

Pkrri Pernitratii*, Liquor, 1. Hsematinic and 
astringent 

Gallic Acm. 1. Astringent In the diiirrhoea of 
Gelrsmium, 2. In the reflex cough of 
Iodine 

Olive Oil. Inunction 
Phosphates, 2. As tonic 
Phosphoric Acm 
Sarsaparilla 

Tape-Worm. 

Aorimonia, 1. Caff re remedy 
Alanthus Olandulosa, 2. The oleoresia or 
decoction 

Alum, 8. As injection 
Areca Nut 

Bairam of Copaiba, 1. la half-ounce doses 
Carbolic Acid, 2 

Chekopodium Oil, 4. 10 drops on sugar 
Cocoa Nut, 1 A native remedy 
Ood-Livkr Oil. Tonic 
Creasote, I 

Ether. 1, 4. An ounce and a half at a dose, fol- 
lowed by a dose of castor oil in two hours 
Filix Mas, Oil of. Followed by purgative 
Iron. To^o 
Kamala 
Kousso 

MuruNA, 4. Night and morning for three days, 
then brisk purgative 

Myrzina Afiucana, 1. Used In Upr*er £g)pt, 
to which it is native 
Pap.wa, 1 

PELLrnKRiNK, 3. The tannate 
Pi;mpkiv Sp.ed«, 4. Pounded into an electuary, 
Slj. at dose 

PuviCA Qranati'm, 1, 4, The same as its chief 
alkaloid, pelletierine 
Quikivk. As tonic 
Resorcin, 2 

Salictuc Acm, 2. Tills and the preceding to 
be followed by a purgative 
Sulphuric Arm. 1. The aromailo acid 
Turpentine, 2 

Valerian, 8 . In convulsions due to the 
worms 

Testicle, Diseases op. 

Aconite. In small doses trequmtly repeated in 
acute epididymitis 

Ammonium Chloride. 2 . Solution in alcohol 
and wateiL topical remedy 
Antimony, 8 . In gonorrhcsal epiilldymitU 
Belladonna. In neuralgia of the testis. As 
an ointment vitb giyoeriAe in epididyiultis or 
orohitit 
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Testicle, Diseases op. 

CoLLOBiOK. By Its oontraotionto exert pressure 
on, in gonorrhojal epididymitis 
CoMFBEBSiON, 1. At the end of an acute and 
beginning of a subacute attack, as well as 
chronic InflAmmatlon 
CONiUM. Poultice of leares in cancer 
Copaiba, 1. In orchitis 
DioiTAuas, 1. In epididymitis 
COLi) Salts. In acute and chronic orchitis 
Bamahxus. In some patients gives rise to 
seminal emissions 

Hot Lotions. In acute inflammation 
Ice Bag, 2, 3. In acute orchitis 
Iodine, 1, 2. Injection into an encysted hydro- 
cele; local application in orchitis after the 
acute svmptoms have passed off 
loDOKoiiM, 1, 2. Dressing in ulceration 
liiAOKKSiUM Sulphate. With antimony In epi- 
didymitis 

liEJttcuuY AND Morphine Oleate, L 2, 3. In 
syphilitic enlargemeut emd chronic in^mma- 
tlon 

Nitrate or Silver, 2, 4. Ethereal solution 
painted around an enlarged testis better than 
over 

Nux Vomica. In debility 
Phosphoric Acid and Phosphates. In the 
same condition 
Potassium Bromide 
Po I'AhrtiuM Iodide. In syphilitic testicle 
Pulsatilla. In very biimll doses along with 
aconite 

Suspension. In orchitis and epididjmitis 

Tetanus. 

Aconite, 1. In large doses to control muscular 
spasm 

AcurLTNCTi'UR, 1. On each side of the spines of 
the vertelnie 

Alcouoi., 1. Will relax muscular action, also 
support strength 

Anaesthetics. 1. To relax muscular spasm 
Antimonium Tautaratum, 1. lu large doses, 
along with chlorate of potassium 
Afomorphine. As a motor paralyser 

Alls KMC 

Atropine, 1, 2. Local injection into the stif- 
fened muscles to produce mild poisoning. 
Usidul both in traumatic and hysterical 
tetanus 

Bromide op PoTAsaiUM, 1, 2, 4. In very large 
doses frequently repeated does good 
Cannauih INDICA, 1, 4. Serviceable in many 
oases ; best combined with chloral 
Chloral L 2, 3, 4. In large doses; best com- 
bln<*d with bromide or cannabis ludlca 
OiNiUM, 1, 3. Injection of iHxv. every two 
hours of the following formula, increasing the 
dose, has done good. H Oonince, hlij.; Aeidi 
BUlphurlci dil. IHj.; Aqu«, 3j. 

Cura UK, 2. An uncertain drag 
Ddboihixk, 2. Like atropine 
Freezing the Nerve, 1. lu traumatic tetanus 
has bi'on proposed 

Qki^ikmium, 2, 3. In a few oases it has done* 
good 

Heat to Rpinb, 1. Will arrest convulsions 
Hyomcyamue. In traumatic 
Ice-bag to Spink, 1 
Lobelia, 4. A dangerous remedy 
llouPK|XK, 2. Injected into the moscles gives 
relief 

K»BVB-nnKTCHDfo, 1, Where a nerve la Im- 
ptlmted In the cicatrix haa done good 
Keurotomy, 1. In the same oases 
KiroTlNR, I, 2. Cautiously administered re- 
lieves the spasm; beet giTOu by rectum or 
hypodermioany ; by the mouth it causes spasm 
which may suffocate 


Tetanus. 

Nitrite of Amyl, 1, 2, 3, 4. In some cases it 
cures 

Nitro-gltcerin, 2. Like the preceding 
Opium, 1. Alone or with chloral 
Physostioma, 2, 3, 4. The liquid extract pushed 
to the full. Given by the mouth, or rectum, or 
hypodermically 

Quinine, 1. In both idiopathic and traumatio 
tetanus 

Strychnine, 1, 2. The evidence, which is doubt- 
ful, seems to show that it is beneficial in 
chronic and idiopathic tetanus ; should only be 
given in a full medicinal dose 
Vapour Baths 
Warm Baths 

Thread-Worm {Oxyuris Ver- 
micularis) . 

Aconite, 2. In the fever produced 
Alum, 3. Injections 
Asafietida with Aloes, 1 
Carbolic Acid, 1. Solution, gr. ij. to 5j. la 
do-es of ■>].; or as enema 
CA.S10II Oil 

Chloride of Ammonium, 3. To prevent accu- 
mulation of intestinal mucus, which serveb as 
nidus 

Common Salt, 3 Along with antimony to re- 
move catarrhal state of intestine, or alone as 
enema 

Enema Atx>f..s 

Enema Quassia, 1, 2, 3. Or infusion by 
month 

Ether (Sulphuiuc), 1. Injection of solution of 
Mlw. in water 

Eucalyttol, 2, 3. Injection 

Ferri Perchloridi, Tinct., 1, 3. Enema 

Liml Water. Enema 

Mercupjal OivrMFNT, 1. Introduced into the- 
rectum relieves itching and la anthelmintic 
Oleum Cajuputi, 4 
Ol. Oliva, 1 
Ol. Tkrkhintiiixa: 

Saktoxica, 3 
Santonin, 3 

ScAMMoxY, 3. For thread-worms in rectum 
Tannin Enema 
Tonk s 

Vinegar. Enema, dilated with twice its bulk 
of water 

Throat, Sore. 

Aconite. In acute tonsillitis with high tem- 
pA*mture ; in the sore-throat of children before 
ruumng on to capillary bronchitis; best 
given trequently in small doses 
Alcohol, 3. Gargle in relaxed throat 
ALU.M, 3, 4. Gargle in chronic relaxed throat, 
simple scarlatinal and diphtheritic sore-tlirout 
Ain'KMC, 3. In coryza and sore-throat simu- 
lating Imy fever ; in sloughing of the throat 
Bai>vm of Peru 
Balsam of Tolu 

Belladonna, 1, 3» 4. Relieves spasm of the 
pharyngeal muscles; also when the tonsils aro 
much infliimed and swollen 
Capsicum, 3. As gargle in relaxed sore-tliroat 
Carbouc Acid, 4, As a spray in relaxed sore- 
throat ami in coryza 
Catechu. Astringent gargle 
Chlorine Water, 4. Gargle in malignant 
sore-throat 

CiMii iFUQ A, 2. In ooinblnation with opium and 
s) rup of toln in acute oatacrh 
Cold Compiii»srk, 3. In tendency to catarrh 
Elki tiuc C.autkry, 1. In ohrooio sore-throat, 
to get rid of thickened patches 

4 K 



1284 


INDEX OF DISEASES AND BEMEDIES, 


Theoat, Soeb. 

Ferri FsbceZiORIdum. Oargle in relaxed acre* 
throat 

Oltcbriki of Tannin, 8. To awab the throat 
with in the aame condition 
OUAiAomc,!. Bucking the reein wiU abort or out 
Bhort the oommenmg qnlnsy 
Htorastib, S. Qargle in follicular pharyngitis 
and chronic sore-throat 
Id, 1, 8. Sucked, giTcs relief 
loDiN]^ 1, 8. Loodly to sores and enlarged 

Ifkcacdanha, 8. As spray In congestion of 
upper pharynx 

Liq. Ammonh Acxtatib. In fnll doses 
IdAONKBiDM Sulphate. To be given freely in 
acute tonsillitis 

Hercubt, a In very acute tonsUliUs grey 
powder or calomel in small doses 
Mebcurt AND Mobphinb Olbatx. Ih obstluate 
and painful sore*throat 
klTBBH. Oargle in ulcerated sore-throat 
IfiTRic Acid. As alterative with infusion of 
dncbona 

Phttolacca. Internally, and as gargle 
Podophyllum. Cholagogue purgative 
POTABBIUM Chlobatk. Chief gargle 
POTABEIUM Kitbatk. A ball of nitre slowly 
sucked 

PuLHATnjjL, S. In acute ooryxa wltboot gastric 
irritation 

Bakouikabia, S. The tincture sprayed In ex* 
tended chronic nasal catarrh 
Bilyer Nitrate, 8, 4. Solution in sloughing of 
the throat or chronic relaxation ; saturated 
solution an anaesthetic and outs short in- 
flamTTWiti**FP 

Bodium Borate, 1. In clergyman's smre-throat 
Sodium Sauctlate, 8. In qninsy 
Bteam. Of boiling water, and rapoor of hot 
vinegar 

Sulphurous Acid, A Spray 
Sumach, A The berries infused and addition of 
potassium chlorate a most efficient gargle 
Tracheotomy 

Veratrum ViRiDK. To control any febrile 
change 

Zinc Cuxx)Rn>R 

Zinc Sulphate, L A gargle 

Tic Doulodeeux. 

Aconitinb,!. Formula :Aoonitine9(Dnqae8n€l*s), 
gr. ; Glyoerini, Alotdiolis, aa. 3j.; Aq. mentb. 

ad ilj.; dose 3j. cautiously increased to 
3ij. 

Ammonium Cblobidb, 8. In large dose 
Ajttl Nitrite, L In pale anaemic patients 
AXJBimnmcs quickly relieve, 3 
Arsenic, 8. Occasionally useful 
Atropine, S. Hypodenuioaliy, and ointment 
Bctvi>Chloral Hydrate 
Caffrinr 
Cannabis Indica 

Cavtert nr Dental Canal, 1. Where pain 
C radiated from mental ttmaaea 
Chamomile 

Cku^roporm, I. Inhalatioii, hypodermically 

COUXTER-IHRTTATION 

CupHic Ammon lo-SuLFHATS, L Believes the 
inM>mnia 

Delph ININ e. Bxtemally 
Blectiucitt 

<;iELSKUtCM. 8, 4. Valuable 
Glonoinx, 1. In obstinate oases 
Heat 

Hyoscyamus 

Iron, 1. In combination with fftiyohnia; the 
following formula U good : Fenri potasslo- 
talt^ltil^ dir.; Yin. optl, Sjss. : Aq. olnnam. 
ad IvliJ. Sj. ter die snmenda 
Caubocebasi, AquA 


Tic Doulouebux. 

Ligature op the Carotids, L In obstinate 
oases a last resort. Has done good 
Horphinr, 8. Hypodermically 
Ou Obotonis, 1. Sometimes cures; will re- 
llsYe 

Phosphorus, 8. In obstinate oases 
Physosistioma 

PoTAsaniM loDiDS. The following formula 
relieves ; R Chloral, gr. v. ; Potassil iodidi, 
gr. iij. ; Sp. ammoniss oo., 31. ; Infnsnm 
gentlansB, ad Jjj. Alone in syphilitic history 
Pulsatilla, 1. Kelleves 
Balicin, 1. Instead of quinine, where pain is 
periodic 
Stramonium 

VERA.TR1NE, 8. Ointment 
VALRIU.AN, 1. K Zincl valerianatis, Quininm 
Yalerianatis, aa.gr.xli.; Extract! Hyoeoyami, 
gr. xxir., flat pllnhe duodeclm,, una ter die 
sumenda 

Tixea Ciecinata. 

Boric Acid, 1, 8. In simple or ethereal 
sointion 

Oabrouc Acid, 3. Solution, or glycerine of 
oarbollo acid 
Chromic Acid 
Cod-Ljver Oil 
Copper, Carbonate 

OOA Powder. As ointment, or moistened with 
vinegar 
Kamala, 1 
Oil of Cade 

Sulphites, S. Or sulphurous acid 
Sulphur Baths, 3. Faithfully carried out 

Tinea Decalvans, vide Alo- 
pecia. 


Tinea Favosa. 

Calcium Sulphide 
Carbouo Acid, L Lotion 
Clkanunsss 

Epilation, 1. Followed up by using a parasiticide 
Htposulphitbs 

Msrcuby, a a lotion of the bichloride, gr. ij. 

ad 3j.; or the olcate of mercury ointment 
Nitric Acid, 1. Caustic after the crust has 
been removed 

Oil. To lofteu and remove scabs 
Oleander 

Petroleum, h One part to two of lard after 
crusts are gone 
Sulphides 

Bulphuroub Acid, 8. The glvoerine of tha 
B.P. preparation assisted bv Ration 
Turkish Bath, 1. Followed the use of cer- 
bollc soap, liuiteai] of ordinary 
Viola Tricolor 

Zinc Chloride, L Dilute watery aoluiion 

Tinea Tabsi. 

Blmteks to Tkmplk, 8 
Epilation, 1, 3. Removal of scabs end iqipli- 
oation of stick of lunar oaustlo 
Mercury, 1,8. After removal of •oebt,t7Rg.1iy- 
drar^ii nitratls diluted to half its itcength ; 
also H Flumbl aoelatla, Sj. ; Ung. hydrargyrl 
oxidi ntbrl, sj.; Zlnd oxi^ 3].; (Sdo- 
meianos, 3«.: Adepts, SIJ. ; Olei palmat. 
3v. : ft. ung, ; also Oleate 
Tlnct. Iodl L After removal of scabs tol- 
iowed by anpllcatlon of glycerine 
Deo. Picia, t Touched dong edge of tend 
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Tinba Tonsurans. 

Aostxc Xom, 3* Strong locally 
AcsTtrv Oaitthabidib, 1 
Arsenio, 1. Tonic 

Bobzo Acid, l. Bthereal solntlon after head 
it thoroughly cleansed 
Gabbouo Aom, L 8. In early stages 
Chbibma, 1. A aeiivatiTe from petroleum. A 
parasiticide 

Ohrtbophanio Aom, 1. Gr. xxx. to Ij. as oint- 
ment 

•CoccDLua Indioub 
•O oD.Lmm Oil 

Co«TER*g PABm Iodine Slj^ Oleum cadlni, 3ij. 
CnSABOTB 

Croton Oil, 1, 8. Liniment followed Vy a 
poultice 
Epilation 

Iodine, 1, 8. The tincture in children 
Menthol, l. Parasitioide and analgesic 
Mercort, I, 8. White precipitate lightly 
smeared otct, the oleate, ^mitrate and oxide 
as ointments. The bichloride as a lotion 
gr.ij.adij. 

Oil op Naphtha 

Salicylic Acid, 1. Strong solution in alcohol, 
gr. xl. ad Sj*t or gr. xL to Taseline 3J. 

SoDixm Bthtlate 
B cwHirnocB Acm, 1, 8 
SlJLPBO-CYANIDE OF POTAaStUM 
Thymol. Like menthol 

Tongue, Diseases op. 

Bjctanide op Mercury, 1. In mucous tuber* 
oles 

Borax. In chronic superficial glossitis ; and in 
fissured tongue 
CXNNAMOK. To flaTonr 
Cloveb. As gargle 
CooBLRARiA Armoracia, 1. As garglc 
CONIUM 

PiLSNULUM. Should be diridcd in tongue*tie 
OcNORii. Masticatory 
Htdraetul In stomatitis 
Iodine 

Iodoform. To ulcers 
Mercury. Iu syphilitic disease 
Mezerson, Oil of. Sialagogue 
Nitric Acid. In dyspeptic ulcers ; the strong 
add as causUo 
Nux Vomica 
‘PxpPRR. Condiment 
Thytolacca 
Potabmum Bromids 

Potassium Chlorate. In aphthous uloeration, 
ohronio smrficlal fflossiUs, stomatitis 
Potassium iodide. In tertiary speoiflo ulcera* 
tion, and In maoroglossla 
Pyrethrum. Mastioatory 
Bbus Toxicodendron 
Bilyer Nitrate. Caustic to ulcers 
Xanthoxylum, S, In lingual paralysis 
Zeno Cbloridx. Caustic 

Tonsillitis, vide Throat, 
Sore. 


Tonsils, Enlarged. 

Aluminium Sulphate. Locally applied 
Ammonium Iodidi 
Catechu. Astringent gargle 
XxoMion 

Pel Bovinum, 1. Inspissated, rubbed up with 
oontum and oUte dl as an ointment to be 
painted orer 

FEiint Pekchloridi, Tinctuiia, Astringent In 
ohrouloalty enlarged tonsils 
doDiNB Tikctubb. To cause absorption 


Tonsils, Enlarged. 

Massage, 1. Of the tonsils 

Silver Nitbatb. Caustic 

Tannin, 1. Saturated solution of fresh tannin 

Tonsils, Ulcerated. 

CANTHARiDEa. As veslcant 
OOPTM. Gargle 
Iron. Gargle 
Lycopodium. To dust over 
Magnesium Sulphate. Free purgation with 
Mercuric Iodcds. In scrofulous and syphilitic 
uloeration 

Potassium Chlorate. Gargle 
Potassium Iodide. In tertiary syphilis 
Sulphurous Acid. Pure or B.P. mixed with 
equal quantity of glycerine and paint^ over 

Toothache. 

Aconite, 8. Liniment or ointment in facial 
neuralgia if due to decayed teeth 
Alum, 2. A solution in nitrous ether locally 
applied 

Arobnti Nitras. The solid applied to the 
clean cavity and the mouth then gargled 
Arsenic, 1, 3. Caustic to destroy the dental 
nerve 

Belladonna 

Butyl-Chloral, 1, 3. In neuralgic toothache 
Calcium Salts 

Camphor. Rubbed on gum, or dropped on 
cotton wool and placed in tooth 
Camphor and Chloral. Liniment to relieve 
facial neuralgia 

Capsicum, 8. A strong infusion on lint 
Carbouc Aced, 2. A single drop of strong, on 
ootton wool placed in cavity of tooth 
CUAMOMILB 

Chloral, 1. Solution in glycerine one in fonr, 
or solid in cotton wool to be applied to the 
hollow tooth 

Chloroform, 1, 3. Into ear or tooth on lint ; a 
good liniment with creasote ; or injected into 
the gum 

OoCAiNE, 8. The hydrochlorate into a painful 
cavity 

CoLCHicuM. Along with opium in rheumatio 
odontalgia 

Collodion, 8. Mixed with melted crystallised 
carbolic acid, and put into cavity on ootton 
wool ; first increases and then diminishes pain 
CoNiiNX, 3. Solution In alcohol on ootton wool 
and put into tooth 
Creasote. Like carbolic acid 
Croton Oil 
Elkctricity 

Oelskmium, 1,3. To relieve the pain of a carious 
tooth unconnected with any local inflamma- 
tion 
Ginger 
Glonoike 

Iodine, S. Pointed on to remove tartar on teeth, 
and iu exposure of fang due to atrophy of gum 
Mercury. As alterative and purgative 
Morphine. Subcutaneously Injected 
Nitric Acid. To destroy exposed nerve 
Nux Vomica 

Oil of Cloves, 2, 4. Dropped into the cavity 
of a hollow tooth 
Opium, 8. Dropped Into cavity 
Pblutory, 4. Chewed 
Potassium Bromide 
Pulsatilla, 1. In rheumatic odontalgia 
Quinine. In full dose 
Resorcin, 2. Like creasote 
Sodium Bicarbonate, 1, 8. Saturated solution 
to rinse mouth with 

Tannin, 1, 8. Bthereal solution dropped into 
carious tooth 

Zinc Chloride, 1, 8. To destroy exposed pulp 

A V O 
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Torticollis. 

Aconttb. Liniment externally ; and tinotnre 
internally 

Arsbnic, 1. Controls and finally abolishes 
spasm 

B£LLAi>onka. Liniment 
CAPSiCTJif, 3. Strong Infusion applied on lint 
and corered with oUed silk 
CnciciPUOA 

CoNiUM, 1. Due to spasmodic notion of the 
muscles 

Bucctricitt, 2. CalTanism to the musoles in 
i^asm ; to their pareUe antagonists 

Local PiitssuRK, 1 
Kassaqk, 1 
NkhVe-stretchino, 1 
Ifcx Vomica 
Watsr, S. Hot douche 

Trismus. 

AcoKmt 

AK-esTHisrncs. To allay spasm 
Bullapokna, 1. Extnict in large doses 
Oannabis Ixdica 

ChlokaIs *4. In T- neonatorum^ one grain dose 
by mouth or two by rectum when spasms pre- 
rent swallowing 

OoNiUM. The Suocus is the moat reliable pre- 
paration 
Etuxr 
GELAKMnJM 

Opium , 

Phtsobtigma 


Tumours. 

AxvWTmnricB. To detect the presence of 
phantom tumonrs ; also to relax abdominal 
walls to permit deep palpation of abdomen 

Ttmpanites. 

Acids, 1. After meals 

ALK AUEs, 1. Before meals with a simple bitter 
Afwkxic 

AsArcETiDA, 4. As an enema 
A.^PiRATioN, L To reliere an orer-dlstended 
gut 

Bwmuth^ 1 
Capsicum 

Carbolic Acid, 1. Or creasote In tympanites 
dne to fermentation 
CHAMOMn^B, 1- Enema 

Cklorax^ 1. As an antiseptic to fermentation 
in the intestinal canal 
CocctrLUH IXDICUS 
CoLCHicm 

Cl'Bebs, 1. Powdered in T. after strangulated 
hernia 

Galvambm, 1. In old cases, especially of lax 
fibre 
GiXOKIt 

GLYf 'RnDTR. Associated with acidity 
IlvwrYAMim 

ICK Poultice, 1. Breparifd by mixing linseed 
meal and small pie^ of ice ; in t}'mpaaites 
of typhoid ferer 
Iius 

Nux Vomica 

Ol. Tkrkbixtkixab, 1. Very efficient as enema, 
not for external aralf cation 
Plumbi Acrtab. when due to want of tone of 
intestinal muscular walls 
Ruf, 1. Verj effectual 
Bumbul, I 

Vx 0 rrAfti.E Ohabcoal, 1, In gmcl, tn flatu- 
lent distension of the colon asaociated with 
catarrli ; dry, in flatulent dislenskm of tha 
stomach 


Typhlitis. 

Absvnio 

Belladonna 

Ice Bag, 2, 8. Or poultice orer the oceonm 
LxbchsA 3. At onoe as soon as tenderness is 
oompl^ned of, unless subject is too feeble 
Magnesium Sulphate, 2. Only when disease Is 
due to impaction of caecum 
Metallic Mrrcurv 

Opium, 5. Better as morphine subcutaneously 
VEIIATRUM VlRIDE 

Typhoid Fever, vide Fevers. 

Aconite, I, 2, 8. To reduce the pyrexia 
Alooho 4 S, 4. Valuable, espeolally in the later 
stages 

Alum, 3. To check the diarrhoea 
AxnPTRix, 4. To lower the temperature 
Ajigknti NrntAS, 1, 2. To check diarrhoea ; In 
obstinate cases along with opium ; should not 
be giren until the abdominal pain and dior- 
rheea bare begun 
Arnica, 2. Antipyretic 
AiifiKVic, 1, 2. Liquor arsenicalis with opium to 
restrain the dlurrhma 

Baths, I, 2, 3. Agreeable to patient, and reduce 
liyperpyrcxla 

Belladon.n'a, 1. During the pyrexlal stage It 
lowers the tempendure, cleans the tongue, 
and steadies the pul-«e ; ikfterwards it brings 
on Irritability of heart 
Bismuth, 2. To chock diarrhnoa 
Calomeu S. Or. X. first day, and eight each day 
after, the German specific treatment. 3. In 
smiill continuous do-es witliout priHiucing 
sUauiititis 

Calx Sacchabata, 1. With milk when the 
tongue is black and parched 
CarboLate op loDivK, 2. One drop of tincture 
of icKline and of Hqncfled carbolic acid, out qf 
infusion of digitalis ever^ two or three hours 
Cakbouc Acid, 1, 2. VuU short the attack 
CARROXA'rK OP AMMONH M, 3 
CiiAKCOAl^ 1. To prerent fetor of stools, accu- 
mulation of fetid gas, and to disinfoct stools 
after passage 

Coxcinxix, 1. Synonym, Quinidine ; equal to 
quinine 

Ceeabote, L Like carbolic acid 
Digitalis, 1, 8. To lower temperature and 
nlse>rmte ; death daring its use has liecu 
nown to occur suddenly 
Ergot, 1, 3. For intc-^tinal lijemorrhoge 
Kucalyptub, 1. Thought to shorten disease 
rKURi PKRCiiixiRim, Tixctcha 
Hydrochlohic acid, 1, 2. To diminish fever 
and diarrha'a 
HYriWCYAMUb 

Iodine, 1, 2. Sfieciflc German treatment; use 
either liquor or tincture 
Lead Acktatk, 3. To check diarrheua 
Mercurv, 3. The iiendilorlde, nix,of the liquor 
every two or three hours 
Opium, 8. To check dejirium and wakefulness 
at night, and to reUeve tlie diarrheea 
PHoapinmir acid. C«g»llng drink 
PoTABSiuM Iodide, I. Alone or with Iodine 
QuiNixi'i. L 2, 3. 4. In large dosee to reduce 
the temperature 
BEHOitriN, 2. Antlpyretlo 
BaJJCylic Acid, I, 2, 3, 4. Some hold that It is 
good in the t> phoid of eUitdren, many that it 
oiMis great Imriii 

Sodium Benzoate, 2. Antipyretto 
8crLrHO<;AnBOLATE8. FrojKHied m internal 
■ntlaepttoa 

Tartae Emetic. In pulmonary congestion 
Tukpkntixe, 1, 2, 3, 4. In the Wl symptoms at 
the end of the second week, Rix. every two 
hours, and every three hours lu the night ; 
specific if the diarrhoea oonUnne durtag con- 
Tilesoenoe 
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Typhus Fever. 

Aconitb 

Alcohol, 4. Where failure of the irital povrori 
threatenB 

Antimony, 3. Combined with opium, In pul- 
monary oougestion, wakefulness, and delirium 
Ahnioa, S. Antipyretio 
Baths, 1, 2, 3, 4. To reduce temperature; 
instead of baths, cold compresses, Ac., may be 
used 

Belladonna, S, 4. Cleans the tongue, steadies 
and Improves the pulse; too long usage 
makes the heart irritable 
Calx Sacohabata. With milk in the black and 
coated tongue 
Camthob 

Chloiul, 3, 4. In wild delirium In the earlier 
stages of the fever, but not in the later 
Chlorine Water, 4. Not much used now 
CoD-LrvKR Oil 
COlTNTER-IllRITATION 
Coca, 1. Tentative 
Dnrr. Nutritious 

Bioitalis, 1,4. To Increase the tension of the 
pulse and prevent delinnm ; if a sudden fall 
of pulse and temperature should occur during 
its admiuiKtratiou it must be withheld 
Expectant Treatment 

HYOteCYAMUS 

Huhk 

Opium 

Bhohphoiuc Acid. Agreeable drink 
Potassium Ohloraitj,. In moderate doses 
Potassium Nitrate. Mild diuretic and diapho- 
retic 

Quinine. In full do>cs to pull down tempera- 
ture 

Salicylic Acid, 4. Antipyretic 
Strycuvivk, l. Where the circulatory system 
is d(*eply involved 
Tuiu’KN'i im; 1. In the stupor 
Teast, 1, Accelerates the course of the disease 

Vomiting. 

Acids, 3. In acid eructations, given imme- 
diately after food 

Alcohol, 2. Iced champagne. In sea-sickness, 
Aa.’. Hot brandy is also U'^eful 
Alkallks, 2. EMiK'ciully eh'ervescing drinks 
Alum, 3. In dose.x of five to ton grains in phthi- 
sis, when vomiting is brought on by cough 
Ammo.nium Carbcnatk 

Ammomo-Cituate op Iron, 1. In the vomiting 
of ana-mlo, especially of .>oung a omen 
Apomorphinb. To empty the stomach of its 
OOD tents 

Arsenic, 2, 3. In the vomiting of cholera ; in 
chronic gastric catarrh, especially of drunk- 
ards; chronlo, not acute ^stric ulcer, and 
chronic painless vomiting 
Bioarhonate of Sodium, 3. In chililren Sss. 
to .’ij. to the pint of milk. If this fails, sUip 
milk. In acute indigestion with acid vomit- 
ing 

BtsvuTH, 2, 8, 4. In acute and chronic catarrh 
of the stomach or intestine 
Bubtkhb. In vomiting due to renal and 
hopaiio colic 

Buomidee, 2, In cerebral vomiting and cholera 
infantum 

Calcium Pboephatb 

Calommu 2. In minute doses in cholera Infan- 
tum and similar Intestinal troubles 
Oalumba. a simple bitter and gastric sedative 
Oakbolio Acid, 2, 4. In Irritable stomach, 
along with bismuth ; alone If duo to saroina^ 
or other ferments ; in Asiatic cholera and 
cholera infantum 

Oabbonic Acn> Watebb, 8. With milk 
<hunrM Oxalate, 8. 4, In doses of gr, j. in 
gyxnpathetio Tomiung 


Vomiting, 

Chloral, 2. In sea-sickness and reflex vomiting 
Chloroform, 2, 8. In drop doses in sea-sickness, 
and in reflex vomiting such as passage of 
calculi 
Cocaine 

Creasotk. Like carbolic acid 
Blectricity, 1. In nervous vomiting the con- 
stant current positive pole on last cervical 
vertebra, and negative over stomach 
Emetics. If due to irritating substances 
Ether, 2. Like chloroform 
Eucalyptus, 3. In vomiting due to sardnie 
Gelatin, 8. To the food of babies who suffer 
from chronic vomiting of lumps of curded 
milk 

Horseradish 

Hydrocyanic Arii). In cerebral vomiting, 
vomiting of phtlusis, and of acute disease of 
stomach 
Ice. Sucked 

Ice Bag, 1. To spine or epigastriun 
Iodine. The liquor in 3-5 iq doses 
Ipecacuanha, 1, 2. 3, 4. In sj mpathetic ntirvous 
vomiting, in minute doses’, in the vomiting of 
children from catarrh, and the vomiting of 
drunkards 
Ibis 

Koumiss, 1. Diet and food in obstinate oases 
Leeches, 1. To epigastnum if tender, especially 
in malarial vomiting 

Lime Water, 3, 4. In chronic vomiting with 
milk, especially in the case of children. The 
saccharated la laxative 
Magnesia, 3. In sympathetic vomiting 
Mbrcuby, 3. In vomiting with clayey stools ; 
vidf Calomel 

Morphine, 1, 3. Hypodermically injected in 
the epigastrium in persistent sea-sickness 
Nitrite op Amyl, 2. In concentrated form in 
sea-sickness 

Nitro-olyckrix, 2, 3. Like nitrite of amyl 
Nutrient Enemata, 2, 3. In persistent vomit- 
ing 

Nux Vomica, 2, 8. In atonic dyspepsia 
Opium, 4 As a suppository m severe acute 
vomiting, especially associated with obstinate 
constipation, which is relieved at the same 
time 

Pepsin, 2. In the vomiting of dyspepsia 
Potassium Iodedb. In very small doses 
Pulsatilla. In catarrh 
Quinine, 3. In sympathetic vomiting 
biLVER Nitrate. In nervous derangement 
Spiritts Nucis Juglandis, 1. llelieves or 
cures iu sympathetic vomiting and gastric 
irritability 

Sulphurous Acid, 1. If due to sarcinte 
Tartar Emetic. It due to irritating substances 
or poisons 

Veratrum. In vomiting of summer diarrhoea 
ZiNO Sulphate. Emetic 

Vomiting of Pbegnanct. 

Aconite, 1, 4. In full doses, so long as physio- 
logical effect is maintained 
Arsenic, 2. Where the vomit is blood, or streaked 
with blood, drop doses of Fowler's solution 
Belladonna, 1. Either internally, or plaster 
over the liypogastrium 
Bk-MUTH, 1. Along with pepsin 
Bromide of Potassium, 1, 4. Controls in some 
cases In large doses 
Calcium Phosphate, 1 

Calomel, 1. In small doses to salivate, or one 
large dose of 10 gr. 

Calumba, 1. Occasionally successful 
Carbouo Acid, 1, 2. An uncertain remedy 
Caustics, 1. To the oerrlx if abravied 
Cerium Oxalate, 1. The chief remedy 
Chamfaqne 
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Vomiting of Pregnancy. 

Chloral, 1, 8 

OoOAiirx, 1, 8. 10 m. of a 8 per cent eolntioa 
vill rdlere and core in a few doeee 
Oonrai, L Before rising 

Obiaboix ,8 

BlLATjLTIOH OF THE OS UTEBI 
XEdKTTRicrrr, l. Same as in nerrons Tomiting 
HtDBocTAMio Acn>, S. Sometimea ntefnl, often 
iaUs 

ZVHLtmir 

tOBiKS, 2. A drop of tinotore or Uqnor as a 
last resort 

iPBCACVANHA, 8, 4. In minim doses reUeres 

Kofmibs. As diet 

Morphinx, 1, 3. Buppositoiy introdnoed into 
the Tagiiw ; no abrasion should be present or 
there may he symptoms of poisoning 
Naphtha, 1. 1 or 2 drops 
Ndx Yomjca, 2. 1 and 1-3 drop doses of tlnc> 
ture 

Pf-psin, 1, 2. Like iuglaria but not so suo- 
oessful 

Plumbic Acbtate, I. In extreme cases 
Potassium Iodide, 1. Like iodine 
Quininb, 3. Sometimes useful 
Salicin 

Spixaj^ Ice-bao, 2 

Warts. 

Acetic Acid, L Touched with the glacisd 
acid 

Alum, 1. Saturated solutlou in ether 

Aktimokic Chloride 

Absrnioub Acid 

Caustic Alkalies 

Carbouo Acid 

Chloral 

Chromic Acid 

CoRRosm Sublimate 

CRKASOn 

Mercuric Nitrate, 3 
Nitric Acid 

Permakoasate op Potassium, 1 
Phosphoric Acm 
PoTABSM, Liquor, 3 
Poultice 

Salicylic Acid, 3. Saturated solution in oollo* 
dion, with extract of InOiau hemp 
Bub 
Savix 

SiLTBB Nitratb, 1. In rensreal warts sloztg 
with sarin 

Sodium Mthtlatb, 1 

Stavesacrx 

Sulphur 

Wen. 

Extirpation 

Wounds. 

Aconite 

Alcohol, 2. In pyrexia ; antiseptio and astrtn> 
gent dressing 

Aloes, 3. T<^oa1 sttmulanti 
ALUMtEZUM Acetate 
Anhydrous DjugMiNos 
BAlAiAM OF PlRU 
Benzoin 

Blottino Pafer, 1. As lint, aaturmted with 
an antiseptio 


Wounds. 

Boric Acid 
Oalaminx, 1 
Galxndula 

Oabbolatbd Camphor, 1 
Carbolic Acid, 2, A 4 
Charcoal 

Chloral, 1. Antiseptio and analgesic 

Collodion, 1, 8. To exclude air 

CONJUM 

Eucalyptus 

Olyckrinx, 1 

Hamamiijh, 8. On lint to restrain oozing 
Hrat 

lODINK 

Iodoform, 3 
Lead Drxssinos, 1 

Nitrate of Silybr. To destroy unhealthy 
granulations 
Nitric Acid 
Oakum 
Opium 
Petroleum 

PXRMAKaAKATB OF POTASSIUM 
Potassium Chlorate, 1 
Poultices 
Salicylic Acid 

Sodium Chloride, i per cent, solution 
Styptic Colloid, 1, To prerent bedsores, Ac. 
Sugar 

Sulphurous Acid, ], 3 
Tannin 

Turkish Baths 
Turpentinx 

Yeast in hospital phagedisna 
Zinc Sulphate and Chlohide 

Yellow Fbvee. 

Acontex 

Absknio 

Belladonna 

Camphor 

Oanthabidbi 

Capsicum 

Carbouo Acid, 1, 2. Suboutaneonsly and by 
the stomaob 
Ohampaonx,!. Iced 
Chlorate of Potassium 
Chlobodtne 

CDUOlFUeA 

Broot, 1. To restrain the hmmorrbage 
CXLUUffUM 

Iodide of Potassium 
Ipecacuanha 
liiAD Acetate 
Liquor Calcib 
Mebcury 
Nitrate of Silyer 
NrrRO>HTDBOGELORIO ACID 
Nux Vomica 

Quinine, 1. In some oases good, in others hazmfot 
Saucyuc Acn) 

Sodium Benzoate, 1. By sobontanaons injao* 
tlon 

Sodium Saucylate 
Stimulanin 
Sulphur Baths 
Bulphurodb Baths 
Tannic Acm 
Tartar Bmitic 
Turpentine, 2. POr romittiif 
Vioxtablx Charcoal 
Tuutbum YmDM 
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